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DEPARTMENT OF THE ARMY

UNITED STATES ARMY INTELLIGENCE AND SECURITY COMMAND
FREEDOM OF INFORMATION/PRIVACY OFFICE
FORT GEORGE G. MEADE, MARYLAND 20755-5995

REPLY TO
ATTENTION OF:

Freedom of Information/ 1 0 JUN 2013
Privacy Office

This is in further response to your Freedom of Information Act (FOIA) request of October 23,
2008, and supplements our electronic message of May 12, 2010.

Coordination has been completed with another element of our command and other government
agencies and records returned to this office for our review and direct response to you. We have
reviewed the records and determined the records are partially releaseable to you. A copy of the
records are enclosed for your use.

We have completed a mandatory declassification review in accordance with Executive Order
(EO) 13526. As a result of our review information has been sanitized and 4 pages have been
withheld in their entirety as the information is currently and properly classified TOP SECRET,
SECRET and CONFIDENTIAL according to Sections 1.2(a)(1), 1.2(a)(2), 1.2(a)(3) and 1.4(c)
of EO 13526. This information is exempt from the public disclosure provisions of the FOIA
pursuant to Title 5 U.S. Code 552 (b)(1). It is not possible to reasonably segregate meaningful
portions of the withheld pages for release. The records are enclosed for your use. A brief
explanation of the applicable sections follows:

Section 1.2(a)(1) of EO 13526, provides that information shall be classified TOP
SECRET if its unauthorized disclosure reasonably could be expected to cause
exceptionally grave damage to the national security.

Section 1.2(a)(2) of EO 13526, provides that information shall be classified SECRET
if its unauthorized disclosure reasonably could be expected to cause serious damage
to the national security.

Section 1.2(a)(3) of EO 13526, provides that information shall be classified CONFIDENTIAL
if its unauthorized disclosure reasonably could be expected to cause serious damage to the
national security.

Section 1.4(c) of EO 13526, provides that information pertaining to intelligence activities,
intelligence sources or methods, and cryptologic information shall be considered for
classification protection.



In addition, information has been sanitized from the records and 4 pages have been withheld in
their entirety as the release of the information would reveal sensitive intelligence methods. This
information is exempt from public disclosure pursuant to Title 5 U.S. Code 552 (b)(7)(E) of the
FOIA. The significant and legitimate governmental purpose to be served by withholding is that a
viable and effective intelligence investigative capability is dependent upon protection of
sensitive investigative methodologies. It is not possible to reasonably segregate meaningful
portions of the withheld pages for release.

The withholding of the information described above is a partial denial of your request. This
denial 1s made on behalf of Major General Stephen G. Fogarty, the Commanding General, U.S.
Army Intelligence and Security Command, who is the Initial Denial Authority for Army
intelligence investigative and security records under the FOIA. You have the right to appeal this
decision to the Secretary of the Army. Your appeal must be postmarked no later than 60
calendar days from the date of this letter. After the 60-day period, the case may be considered
closed; however, such closure does not preclude you from filing litigation in the courts. You
should state the basis of your disagreement with the response and provide justification for a
reconsideration of the denial. An appeal may not serve as a request for additional or new
information. An appeal may only address information denied in this response. Your appeal is to
be made to this office, for forwarding, as appropriate to the Secretary of the Army, Office of the
General Counsel.

Coordination has been completed and we have been informed by the Central Intelligence
Agency (CIA) that information is exempt from public disclosure pursuant to Title 5 U.S. Code
552 (b)(1) and (b)(3) of the FOIA.

The withholding of the information by the CIA constitutes a denial of your request and you
have the right to appeal this decision to the Agency Release Panel within 45 days from the date
of this letter. If you decide to file an appeal, it should be forwarded to this office and we will
coordinate with the CIA on your behalf. Please cite CIA #F-2010-01292/Army #57F-09
assigned to your request so that it may be easily identified.

Coordination has been completed and we have been informed by the Defense Intelligence
Agency (DIA) that their information is exempt from public disclosure pursuant to Title 5 U.S.
Code § 552 (b)(1), (b)(2) (b)(3) and (b)(4) of the Freedom of Information Act and Executive
Order (EO) 13,526 § 1.4 (c¢) (d) and (h). The statute invoked under Title 5 U.S. Code 552 (b)(3)
is 10 U.S.C. §424, which allows for the protection of organizational and personnel information
for DIA.



The withholding of the information by the DIA constitutes a partial denial of your request and
you have the right to appeal this decision directly to the DIA. If you decide to file an appeal, it
should be forwarded to the Director, Defense Intelligence Agency, ATTN: DAN-1A-FOIA,
Washington, DC 20340-5100. Please cite MDR #0155-2010 assigned to your request so that it
may be easily identified.

You have received all Army intelligence investigative records pertaining to this request.

There are no assessable FOIA fees.

If you have any questions regarding this action, feel free to contact this office at 1-866-548-
5651, or email the INSCOM FOIA office at: INSCOM_FOIA_ServiceCenter@mi.army.mil and
refer to case #57F-09.

Sincerely,

L@’L&J
Brad S. Dorris
Director

Freedom of Information/Privacy Office
Investigative Records Repository

Enclosure
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"NOTICE

Lobséleaf binders have been ordered for this publication and will be
furnished to the recipients in the near future.
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DST-1620H-C18-77—CHG 3
4 March 1581

, (U) This publication i3 .intended  for use by planners on the various
Department of Defense and Department of the Army‘ staffs, arms-contrnl
negotiators, and other military and civilian cheailcal warfare experts in the

/Q Federal Government.

(oY1)

- ‘ (U) Appropriate naterial was derived from both foreign and domestic
sources, clagssified a3z well as. unclassified. Available sources Included
handbooks, manuals, textbooks, periodicals, sclentific reports from US .and
foreign research installations, as well as reports from and studies by the

/é( intelligence community.

(oY1)

(U) This thandbook 1s ©Ddeing disseminated devold of Dbibliographic
material to facilitate wider distribution. A. compiled bibliography has been
prepared separately and can be made avallable to authorized ctecipients upon
request . to. the . Commander, US Army Foreign Science =znd Technology Center,
220 Seventh Street. NE., Charlottesville, VA 22301 (ATIN: DRXST-PO).
Unannotated material in the text generally was obtained from the original
document, Handbook .of Chemical Warfare Information (S-NOFORN), dated June

1970, prepared by the US Navy.




DST-1620H-018-77—CHG 3

4 March 1981 o V ' . - : l

(U) The Foreign Inteiligence Officer and sclentific personnel of the US
Army research laboratories and rtechnical directorates at Edgewood Arsenal
have contributed substantially to the accuracy of this: study as the result of '
their review of the subject matter and their subsequent recommendations.

* ‘(U) A star 1in the left margin indicates that the adjacent paragraph
contains significant new or revised information since the last edition of
this study. A star preceding a zable or figure caption indicates either that
the table or figure is new or that it has been changed in some respect.

(U) - Constructive criticisms, comments, or. sﬁgges;ed " changes are
encouraged and should be forwarded to the Defease Intelligence Agency,
Washington, DC 20301 (ATTN: DT). : N

The original pages of this product were published before
the iInternational gystem of wunits (Le Systeme Inter-
national d'Uuites) (SI) was adopted for use throughout
‘the Department of Defense. The SI system (as described
in the American Society for Testing and Materials
Standard Metric Practice Guide, E 380-74) has been used,
however, in recent amendments to the basic product and
‘will be used in all. future amendments tc facilitate
conversion to metric units of measure. : '
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" SECTION I

'NERVE AGENTS (U)

A. TINTRODUCTION (U)

1. Cholinnsterase Iuhibltnrs (U)

g1 The most important nerve agents conatitute a series of organophosphorus‘
compounds that are more toxic and insidious than any of the other standard
chemical warfare (CW) agents. The organophoaphorus nerve agents tnclude ‘the
well-known conventional G-agents that were developed during World War II; the
thiocholiné derivatives of the G-agents are termed V-agents (they are noted
for their lower volatility and theéir higher skin-penetrating power); and the

" fluorophosphorylcholines, in which an oxygen atom replaces the sulfur in the

thiocholine moiety of the V-agents and a fluorine atom 1s attached to the
phosphorus. The nerve agents may gain entry into the body through the skin
and eyes, by i{nhalation, or by ingestion of contaminated . food or water.
Nerve' agents inhibit the enzyme acetylcholinesterase (ACKE), which hydrolyzes
the -neurotransmitter acetylcholine. When this enzyme  is inhibited,.
acetylcholine accumulates at the junctions of various nerve endings‘
(cholinergic sites). = The effect of this excessive acetylcholine ' 1is
overstimulation of the smooth and skeletal muscles, the ganglfa, and the
glands, which can lead to convulsions, paralysis, and death. The most
effective known nerve agents are organophosphorus compounds. - Carbamate
esters are another class of compounds that dinhibit AChE. The following
illustration shows the mechanisms for the natural breakdown of acetylcholine,
organophosphorus  imhibition, and carbamate inhibition.  Under normal
conditions, acetylcholine binds to the active site of the enzyme and 1s then
rapidly hydrolyied to choline  and acetic acid, freeing the encyme to
hydrolyze more acetylcholine. Organcphosphorus coapounds bind to the active
site of the enzyme and block the hydrolysis of acetylcholine. 1If an oxime
such as ‘pralidoxime is added quickly enough, 1t can reactivate the enzyme
through a nucleophilfc displacement reaction; 1f not, the phosphorylated
enzyme dealkylatas, or “ages,” .and the enzyme i3 permanently blocked.
Carbamate esters bind to the active site in the same manner as acetylcholine,’
but the reaction proceeds at legs than a millionth of the rate. The enzyme
is blocked during this time and acetylcholine accumulates. Unlike organo— -
phosphate inhibition, the catbamylated enzyme will readily 3elf-reactLvate.’

"NOT RELEASABLE TO FOREIGN NATIONALS
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2. 'Sympt’ouﬁs of Nerve Agent Poisoning (U) : o ,
b &
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(U) - Im the parasympathetic systeam, the sywmptoms of nerve agent poisonin

.have been differentfated as muscarinfc or nicotinic effects; some symptoms
are also derived from central nervous. system effects. Muscarinic effects are
the result of the stimulatfon of -autonomic effector cells of glands and
smooth muscles and include such signs as coantraction of the pupil of the eye,
vomiting, salivation, loss of appetite, bronchial constriction, aund bronchial
spasms. Nicotinic ¢ffects result from stimulation and then blockage of the

autonomic ganglia sand end plates of skeletal muscles; these effects become

evident by symptoms of fatigue, muscular weakness, involuntary twitching,
.convulsions, and paralysis of respiratory muscles. The toxic effects on the
central nervous system cause dizziness, speech and equilibrium disturbances,
depression of the respiratory center, and uncongciousnesa. The wmuscarinic,
nicotinic, and central actions all contribute tn the tespitatoty failure that
finally results in death.

B. G-AGENTS (U) -
3. General (U)

(U) The G-agents are organophosphorus nerve agents that were discovered and
developed during World War II by German sclentists as they gsearched for new
insecticides. The G-agents have the basic. structural conflguration where R
‘is an alkyl or amino group, R' is an alkyl group, and X is a halogen atom or
cyano group. This. class of compounds, typified by tabun, sarin, and soman,
- 1s considered by Westeru countries, and apparently also by the Sovlets,‘.
contain chemical agents sultable for milirary use. In the ilmmedlate p
World War IT period, the effects of substituting different chemical groupings
in the R and R' positiorns on a compound's toxiclty as well as its physical
and chemical properties were extenslvely investigated.

(o]
1]
R'O‘:"‘R
X
: ’ Neg. 513054
4o Sarin (U)

a. v@/)' Code or Alternate Designations (U).

. United States——-GB, EA 1208, MFI, TL-1618 (U).
(b¥1}

' Germaay--Trilon 46, T-144, Gelan III (U)
USSR~~Zarin (U), (X1

® 0 ¢ 6 O

(BX1)
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b. (U) Class (U). Nerve agent.

c. . (U) Chemical name (U). O-isopropyl methylphosphonofluoridate.
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UNCLASSIFIED

Original ST-HB-(03~18-74 .

d. . ¥, N
1403} Formgla CQHIOFOZP

¢}
CH-P-OCH

i NCH

F 3

e. . (M Molecular Weight‘ 140.10.

f, {U) Alternate Chemical Names.

‘- Isopropyl ester of methylphospheonofluoridic acid.
© -AMgthylisopro?o;yfluorophosphine oxide.
® Isopropox?methylphosphorﬁl fluvoride.

g (U) Raw Materials.

Cl Phosphorus'(P). o : K ‘ ,
¢ - Chlorine <~c1;) . - | .
™ Methyl alcohol, 99% water-free (CH3OH§.A ' : '

c- : Methyl’chloridé,(CH3Cl). | |

o Sodiumffluoride, 97% to 98% pure (Nal)..

® Hydrogen fluoride, 98% pure (HF).

® Metallic sodium (Na).
® Isopropyl alcohol, 99% pure, water-free

h. ‘(U) Method of Nanufacturefz

1 W Method A. (Salt Process).

2P R
\ +3C ‘2 ) 2’,{,”3

Phosphorus trichloride

3

 UNCLASSIFIED
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UNCLASSIFIED

ST-HB-03-18-74 o T ~ Original : e
. 3CRSOH+PC!3—-£:2H€’ OCHs* CH3C5 4+  2HCI{90% Yield)
OCH3
Dimethyl
phosphonate

2CH. OH + 2Ng ——» 2CH _ONg + H,

3’ A ) 2
Sodium
methylate
o] : : .
1 o-20°cC i [
H-r - ocn + cnsouo-}cn cl _.-.--——--cus—r-ocn3+cu3ou+uccuso~85%Yield)
OCH3 OCH3
bimethyl methyl-
phos;}honatc
o o @
il 70 -GO°C H
CH3 IP OCH +ZPC' +2C| it CH3-‘P"CH“ZPOC'+2CHSC?(85‘90%Yidd)
OCHS ]
Methyl-
. phosphonic
~ dichloride
o ﬂ 6 . | 8 /CHB
CHz*'}P ~Ct4+ 3NaF+ CHSCHCH —E—MCHB*P-'OCH + NOHF2+ 2NalH
, PN
¢ oH F CHy
Sarin

(2) (U) Method B. (Rearrangement Process).

O .
: 1!
JUEUUREIT S ¥ ot - Jo
SCHBOH t PCIS H-P OCHE* CHSCE + 2HCH

i
(')C:.H3

UNC%SSIFIED




'UNCLASSIFIED

' Original

ST-HB-03-12.-74
i 240-300"C a . ‘
: "«“'f'pc"s'"'ti’ﬁz"""*!‘c“s“?’omS + 4cn3~r-o-9 M, +4cnsocu5
OCH, ' -OH - . OH OH ,
Methyl hydrogen. Dimethyl Dimethylether
mcchylpbospbomte pyxjophosphonic
T acid
. i ) .
) ZPCI3 GQ [ 3PC|3 60 CA
+ +
2312' 30
¢ 3pocI_+
ZCKS &P Ct + P?Cls ZHCI
(4}
‘Methyl.
¢ phosphonic
‘o ‘ dichloride
13 ‘
%"P"Cl +2P0CI_+ CH_Ci + HCI
i 3 3
c -
Methyl-
phosphonic
dichloride
n | 0
zcas-ln cl+ zur%cn L-r«»—cus P-Ci+ 2HCI
|
e F ¢
Mcthvl-—
phosphonic
difluoride

Isopropyl methyl-’

Sarm

[e] Cﬁ
3
t
cns-:"-rq» CH3~P~C t+zcnacu~cu3 Tn g ms—p -ocg\ +HCHE +
N o
F ct : TCHy
' ‘Sarin
rEmT S e S T e
' s .
i [} ] o
1 T /CHB /CHS
! HF + cus-r-crcﬂ b 2CHy —Pwocr\ + HCI
E c CHy F CHy
i
i

'
1
1
phosphonochloridate j

o —-—— - ——— -

Hes, 5170700

*HC1 is removed immediately, intermediate in box reacts to give the

second mole of product.

5

'UNCLASSIFIED




. UNCLASSIEIED

. . ST-HB-03-18-74 - R - |  original ®
p ) I w Eguigmoﬁt. Hastelloy “B" or silvet-—lined reactior . o
; ) vessels, pipes, and connections. :
E j.  (U) Phy sical and Chemical Properties.

% : : o Odor: 'AlmOSt'none when pure.s

? . : . o“ :Physical state and color-- quuid and vapor

both colorless.“

° Boiling point: 147° C at 760.mm Hg, 56° C-
at 16 mm Hg.3: K

] Melting p01nt. -56° C.5

¥ : @ Solubility: Miscible with waterxr; soluble. in
; : : gasoline, alcohols, fats, and oils.

] » . Vapor density'(relative t0'air): 4,86.5
@ Specific gravity (liq): 1.0887 at 25° c.S

e  Volatility: 4300 rhg/m at 0° Cj 21,900 mg/m3

at 25° C; 38,500 mg/m? at 35° C.% , ' }
16 T Vapor pressure: 2.2 mm Hg at 25° C.° | o | ‘
i ) . ® .Heat of yaporization: B4.93 cal/g (average

] » 25° and 50° C).

‘ °» Flash‘point: Nonflammab le. 5

_ ‘ o Hydrolysis: In dilute acid solution, GB:

¥ . : - hydrolyzes to HF and isopropyl methylphtiosphonic

E : acid. If the products are allowed to remain in

the acid solution, the isopropyl methylphosphonic

acid forms isopropyl alcohol and methylphosphonic

acid. In more strongly acid solutions, GB

hydrolyzes to isopropyl alcohol, and

; _ - : o me thylphosphonofluoridic acid. In alkaline

' "solution, GB produces only the salts of hydrofluoric

|] . acid and isopropyl methylphosphonic acid. The rate
) » of nydrolysis varies with pH. At pH between 4 and

' ’ ' 6.5, the rate is at a minimum. The half-life of GB
at .25° C in this pH range 1s about 175 hr. Rapid
hydrolysis occurs under both acid and alkaline

g R .UNCLASSIFIED
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@ . Original _ , ' ST-HB-03-18~74

conditions. In 0.1N acid, the half-life is
approximately 15 min; in 0.1N alkali, the
half-life is less than 1l sec. In unbuffered:
. aquecus solution, the rate changes as the
hydrolvsis proceeds since the pH changes during

)éP : the process.>»12

1. ~(U) Use. High concentrations of GB cause death by inhalation
of wvapor and airborne droplets or by absorption of liquid throuvgh the
skin 5r eyes. At low concentrations, it is effective for troop harass-
went and as a psychological weapon. Inhalation of even very louw
concentrations from ground contamination may result in blurring of
vision; bacause eye effects may or may not indicate absorption of lethal
concentrations, the morale of troops will be reduced as fears arise that
‘a lethal dose could have been 1nha]ed.

m; (v) Physiological Effects.

= : S (1) (U) Typical signs and symptoms of rerve agent poisoning .-

3 @ are tightness of the chest, nasal discharge and salivatiou, miosis with ’
’ ‘blurring of vision, difficulty in accommodation with frontal headache, .

muscular weakness and lack of coordination, profuse and uncontrollable

vomiting, nausea, diarrhea, and incountinence of urine and feces. 1In

addition to the signs and symptoms above, se¢evere and fatal doses will

"lead to respiratory distress with collapse, convulsions, paralysis, and

.finally death due to neart muscie failure and asphyxia. Death generaily

occurs within ar hour of exposure to a lethzl concentration. Sarin,

like the other nerve agents, does not give any immediate warnlng of its

presence bacause it has no sensory 1rr1Lat10n effect.

2y (W .Poisoning may result from inhalaticn of the Sarin;
absorption through the eyes, skin, or mucous membrane; ingestion of
contaminated food and water; or fuiom contaminated wounds.

(3) . (U) .Sarin is essentially a cumulatlve p01son 51nce it
has & low rate of detoxification. : '

n. (U) Therapy. Administration of atropine, oximes, and
artificial respiration. B

o. () Decoﬁtamination.s’8 Alcoholic solution of sodium or

potassium hydroxide; scrubbing with hot soapy water; solutions (10%) or
pastes of washing soda or baking soda; DS-2; bleach slurry. Liquid

CO NTIAL




ST-EB-03-18-74 S ‘ " original

'agent on the skin may be. decontaminated with fuller's earth pad in
US M13 Individual Decontaminating and Reimpregnating Kit. Llarge
supplies of GB may be destroyed by incineratiom at high temperatures
in the presence of air.. .

(o)(1)

q. .. (U) Storage. 10,11 The stability of GB improves with purity.
Pure GB is reasonably stable in steel contaipners at normal temperatures,
A stabilizing effect is exerted by amines (trie: thylamine or tributylamine)
and by solvents such as methanol and the halogen alkanes.

b)(1)

*See Appendix III.

co NTIAL




ST-HB-03-18-74

(2) KPercutaneouslz—-. ' i V . .

Original

(bX1)

S. (U) Persistence. Non-persistent (US); Soviets claim that
Sarin can persist and remain a hazard in the summer for several hours
t}‘ -and in the winter for several days.

- t. (U) BHistorical.

° 1938: Discovered by Schrader in Germ‘any". Production .
never passed the pilot plant stage. t ‘ .
@ o 5 1945: The plant was dismantled by'thé. Scviets and
‘ removed from Dyhernfurth to the USSR, .

u. Xfr Detection.

(1} Sﬂf‘ Detectors.

(2) (G~ USSR.




Original

L

ST-HB-03-18-74

(b)(1)

(b)

(c)




June 1977 ) ~ " : DST~16208-018~77-CHG -1

1(2) «wy Qemical‘reactionsﬂl

(a) (U) Schoenemann reaction.

0 )

R P — X 4 © QOH -t R— B —00 O 4+ X ©
l’, PERNYDROXYL . . |
R 100 "
G-AGENT . PERPHOSPHONATE
f ON-
a9 o9

\!/

/9Cats

o ' | o

R— P ~—00 e+©~—n—-.——m, Na & e veu.ow AZO

. 'l DYE

A ; ' :
SODIUM SALT oF 2-smro 4 AMIND-2'- nuoxvmmssvummz

Ncg 513060

‘Note - a-'rolidine or o-dianisadine also may be used as color reagent.'
These reagents produce a yellow—orange color and a yellow color,
"espectively .

() (V) Enzyme reaction. : , “

G-AGENT CHOLINESTERASE . o == —— ——o-—c—cu;, +BUF
V-AGENT T ENZYME : FER

COLOR REAGENT

{RED—COLOREQ 2,6 DICHLDROINDOPHEN‘!L
ACETATT)

:—-_..— NO HYDROLYS‘S Of COLOR REAGENT .
. {COLORLESS OR LIGHT RED-ORANGE COLOR}

ABSENCE OF /
e N e -—oe»caac—-—on
“NERVE AGENT

BLUE COLOR )
. . . (DUE TO HYDROLYS!S)
Neg. 513061 -

11
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COMEIDENTIAL

DST-16208-018-77—CHG 1

Rote 1. A stroﬁg base will hydrolyze the —.color'kreagent to give a false
negative response. o o . .

-Notz 2. Enzyme reaction is being adapted to an electrochemical
‘automatic alarm. : ' '

~(c¢) (#f Oxime reaction (M8 Point Alarm).23

(b)(1}

KRR A 1A

,é)‘ #(N® ig detected electrochemically, using a silver electrode.

b)(1)

T e

12

CONFIDEMNHAL

~ 11748




phorus compounds).

Original T R ST-HB-03~18-74

(d) (U) Alizarin Lake test (for hydrolyzable fluoride

and phosphate).

ALIZARIN SULFONATE o PINK COLOR
{YELLOW COLOR) . . COMPLEX

Note — This test is run in conjunction w;.th step 2. of the: ODN-—Molybdenum‘
Peroxide test and the Schoenemann Reaction to determine presence of
Sarin, Soman, or GF. A fluoride-containing G-agent is indicated if the
ODN-Holvbdenum reaction is negative and if the Alizar’n Lake test and
Schicenemann Reaction are posi t.lV&- ' '

(e) ) ODN-Mol'ybdenum Peroxide test (for organophos-’

STEP1  DECOMPOSITION TO PHOSPHATE
il :
- P—-X - Nay B0y S P04®
‘ s B
V- or G-TYPE SODIUM

) NERVE AGENT TETRA BORAVYE

STEP 2 ODN - MOLYBDENUM TEST FOR PHOSPHATE

o-DIANISADINE IODN) ’

e« e e L JN KN OWR RED—BROWN COMPLEX

13

CONEIDENTIAL
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Original - @
- Note —.‘Step 2 alone must be performed on a control sample to determine

- 1f PD;*Q was present in test sample before decomposition by combustion
-~ and oxidation in Step 1. = - :

ST-HB-03-18-74

(b))

5» & Somano

a. (YS Code or Alternate Designations,

. United States—GD, Soman. (U)
o)1) 95{

'3 Germany~—Soman, (U)

@  USSR--Zoman. (U)

Y1) L4CY




'UNCLASSIFIED

June 1977 DST-1620H-018-77-CHS 1
b. (U) Clase. Nerve agent. ‘ - .
. .es (0) Chemical Name. '3,3-Dimethyl-2-butyl methylphosphono=
fluoridate. o , '

'd.  {U) Formula, C7H;gFO,P

1 fra
HsyC - T- 0?'-——-1{:—» CHy
‘Beg. 513063

e. (0) Molecular Weight. 182.18.

£, (U) Alternate Cgemicai Names.

e f:hiacolyl | methjlﬁﬁbsphozwf luorida_t:e .

.. 1,2,2-Trine thylp:opyi methylphosphonofluoridate,

& V »ﬁethylj:i@co Iyloxyflvo tpphpsphine oxide.

e.  Pinacoloxymethylphosphoryl fluoride. ) : . .
@ Pinacolyl methane fluorophosphonate. o

-7 Me-ﬁhylfluorbp inacolylphosphonite.

® Fluc;oﬁe thylpinacolt;)xyphosphine oxide.

[ (U)" Raw Materials. “

* Methyl alcohol, ‘99.92 pure {CE30H) ,
® Hydrogen fluoride (EF) ,  |

e  Pinacolyl alcohol [ (cH,) ;CCHOHCH, ] . ;
® Sodium fluoride (NaF),

s Phos;;hon:s (P).

'™ Chlorine (Clz) .

 UNCLASSIFIED
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DST~162OH—018-7?~CHG 1 ~ Juae 1977

h. (U) Method of Hanﬁfacture.

{1 (V) Same as for GB, except that pinacolyl alcohol is
substituted for isopropyl alcohol with a temperature of 60° C for the
£inal step of the "Rearrangement" process and 100° C for the "Salt"

. process. Pinacolyl alcohol may be synthesized from acetone (CH3COCH3),
hydrogen (H2), metallic magnesium (Mg), and sulfuric acid (HgSOg).

. 2) () A Soviet method involves the preparation of 6 4,5~
trimethyl metadioxané and its subsequent conversion to pinacolyl
alcohol according to the following reactions. 2h

CHj
CH,
CH
S | \ 3\./3\ :
. S ) : /C CHZ
: . 0 (o]
N
METHYLENE PARAFORMALDEHYDE CHoy

4,4, 5 - TRIMETHYL
METADIOXANE

CHy.

cra R m @
\(':/ \c BO“JNG ’ CH \C‘ k § H REDUCTION CH \C CH CH
— 3=—C ——C m—CHg s— CHz—C——CH— )
CHz o_ .-0 HO® / ii . 3
cf, —HCHO - cH o CHy o

o S PINACOLYL
PINACOLINE : - ALCOHOL

Neg. 51306k

i. (U) Equipment, Hastelloy “B" or silver-~lined reaction‘
vessels, pipes, and connections.

j., (U} Physical and Chemical Properties.

K . Odor: Essentially odorlecs; impurities give a
camphor odor.> :

e  Physical state and color: Liquid and .vapor both
colorless.®

e Beiling point: 198°C.139.

16
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4 Mar:h 1981 °

C' R - , - }_ CWAL | .Dsr'—lisiiqn—01'§~-77-cac3

® Melting point: - -425C. Does ndt'crystallize at this
temperature but becomes glassy_.159

o Solubility: Soluble 1in water, - sulfur . mustard,l1
gasoline, alcohols, fats, and oils, . C

[ Vapor density (rglétiﬁe to air): 6.33.5 Specific:
: gravity (1iq): 1.022 at 25°C. 5 '

. Volatility. 5880 mg/m3 at 30°C; 4020 mg/m3 at 25°C; -
' 450 mg/m at 0°c.10

o Vapor pressﬁre: 54.7 Pa at 25°C.7
© Heat of vaporization: 55.35 kJ/mol.159

°® Thermal stability: Soman decomposes ' pdticeably
' above 150°C.1l1 . .

o ' Hydrolysis: ' Hydrolysis products include HF. Rate
varies with  pH. Complete 1in 5 min fa 5% NaOH
solution.? ' . ,

3 k. 4€¥ Method of Dissemination (U).6 7 16 (®X1) Q

l (b)(1)

1. (U) Use (U). Same as for sarin.

m. (U) Physiological Effects (U). Same as. for sarin, except that GD
is 1less volatile, acts faster 1in 1lower concentrations, is more readily
absorbed through the skin, and GD-poisoning is less responsive to standard
nerve agent therapy. : : ’ :

n. M{m&) Therapy (U). (o)1)
(b)(1)
o. .(U) Decontamination (U).% Same as for sarin.

NOT RELEASABLE TO FOREIGN NATIONALS

@Q'

17
1753
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DST-1620H-018-77-CHG 3

i;, 4 March 1981

p- C&@ - Protection Required (U).S 2 A well-fitting protective mask

with activated charcoal ‘in canister. Protective clothing wmade  of nylon

. laminated over butyl rubber 15 said to afford protection against ligquid GD.

- Absorbed by ordinary clothing, GD may be given off for about 30 min after
contact with.vapor. : ‘ ‘

q- (U) Storag (U). GD is stable in the pure state, but 1e98 stable’
than tabun .(GA) or GB. GD is slightly corrosive to metals.

r.  Toxicity (u).10 12

L [em
- (¢4 By inhalation (U).
7 ’ « ‘ ; .

(2} é;@ﬁ Peréutaneousl§ (.

(b)(1)

G {U) Persistence (U). Semipersistent. Heavily splashed 1liquid
_may persist for 1 to 2 ddys under average weather conditions. = :

t. ' (U) Historical (U). 1944: Discovered by Kuhn at Heidelberg,
Gerwany. The agent was still in laboratory stage at end of World War. II.

u. (U) Detection (U).

® US-~Same. as for sarin. Sensitiviry of M8 Point
" Alarm is 0.4 mg/m3.22 '

© USSR--Same as for sarin.
6. Tabun (U) .
ik L 1.V

a. ode or Alternate Designations (U).

(B)(1)

. 'NOT RELEASABLE TO FOREIGN NATIONALS
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Original S ‘ ' - ST-HB-03-18-74 .

e  North Korear(USSR?) -- R-18. (C)1
e USSR -- Tlabun.. (V) ‘
e North Vietnam — Ta -Bun., ~ (C)

:b. {U) " Class. Nerve Agent.

C. (U) Chemical Name. FEthyl dimethylphosphoramidocyanidate.

d. {U) Formula. C5H11N202P

| 513068

‘é. (U) Molecular Weight. 162.13,

£. (U) Alternate Chemical Names.
® Ethyl N, N-—dimethylphosphoramidocyanidate. .

® 'Dimethylaminoethoxy-cyanophosphine
. oxide.

e - Dime thylamidoethoxyphosphoryl cyanide.
e Ethyldimethylaminocyanophbsphonate

° Ethyl ester of dlmetbylphosphcroamldocyanidic
"~ acid.

® - E:hylphosphorodimethylamidocyanidate.

- (U) " Raw Materials.
e Methyl alcohol (CH30H).
® Ammonia (NHj3),

‘e  Aluminum oxide (Al;03).

y o

UNCLA SlFIED
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| ST-HB-03-18-74 - : S © original

® ' Phosphorus (P),
e - Chlorine (c1,).
° . Oxygen (02){

®  Sodium cyanide (WaCN).

o

-Etﬁyl alcohol (CpHs50H).

‘(U) Method of Manufacture.

M03

-«-——-----.-__:’. -
2CH  OH + NH 3% 3ao°c (cu ), NH+2H 0 (90-95%Yisld)

Dimcthylamine:

7 R 0 :
2P +3C1, — 2PCly —2 2POCiy
‘Phosphorus- k Phoséhdrus

trich.loridc - oxychloride

85-135°C

. . ‘ H .
1N
(cns)zun + mc&3 e N 'P‘—-CI+HCt
. B i

CH /
Ct

N.N-dimethylphosphoramidic dichloride

o -

CH

- AN i 30°C H&\ "
" N—P—Cl + 2ZNaCN + C_H_OH —2 S, N~ P ~OCH, +ZNaCI+ HCN
CH_ 7/ | 2’5 CHy
3 ci
szuqk

(W) Equipment.

) Jacketed enameled contalner with reflux
condenser.,

& Lead-lined steam-heated boilers.

o Lead-lined columns with Rasehig rings.

. . Stainless steel reaction vessels, steam
jacketed and fitted with 1nternal coollng
coils. ) .

20
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June 1977 ' - © DST-1620H-018-77-CHG 1

i. (U) Physical and -Chemical Properties.

o' Odor: Faiﬁtly fruity; none when pure.>

@ . Physical state and color: Crude agent is dark
- brown; pure material is colorless liquid.S>

° Boilin point: 240° C at 10x10"% Pa, 120° c at
1.3x10° Pa.3 ’ A o

e  Melting point: =~50° c.5.

®  Solubility: Soluble in water, alcohol, gasoline,
oils and fats. o .

® Vapor density (relztive to air): 5.63.5
e Specific gravity: 1,073 at 25° c.S

e  Volatility: 90 mg/m3 at 0° C; 610 mg/md at 25° C;
858 mg/m3 at 30° C.5

P ‘Vapor‘pressure: 9.3 Pa at 25° C. (about the

same as mustard),’ A - ' . .
e Heat of vaporization: 33 3x10% J/kg {average V A
between 25° and 50° C).>

©  Flash point: 78° C.5

Y Decomposition temperature: 130° C (unstable when
exposed to heat and thus likely to decompose upon
‘explosion of mumition).

-

©  Hydrolysis: Gives ofy HCN as one product of
hydrolysis. Reacts slowly with water but
fairly rapidly with strong acids or alkalies;
self-buffering at pH 4 to 3. Autocatalytic
" below oH 4 due to presence of HCN. Half-life
"of 7 hours at pH 4 to 5. Hydrolysis catalyzed
by phosphate;5 :

ke (U) Method of Dissemination.® 7 Mortar shells, artillery
shells, bombs, bombtlets, rockets, and Iand mines.

(This. pags is UNCLASSIFIED)
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. D3T-1620H--018-77-CHG 1 . © June 1977

1. .. (U) Use. Same as for Sarin. -

o m. (G Physiological Effects. Same as for Sarin.

n, (U) Therapy. Same as for Sérin, except that it is more
oxime~resistant. '

o. - (U) Decontamination.® Same as for Sarin. In confined aréaﬁ,
however, GA reacts with chlorinating compowunds to produce toxic cyanogen.

‘Da .mm_hnuired 8,9,26 (b)(1)

(bX(1)

q. (U) Storage. Crude. product is stable in ste:.l and varnished
containers at reasomnably low temperatures; decomposes within 6 months
at 60° C. Distilled product is more stable even under tropical
storage conditicns.

r. (W Toxicig 5

] By Inhalation—LCtsg is 400 mg—min/m3 for . - Q
resting men. ICtsp is 300 mg-min/m3 for resting
men. '

° Pércutanéouslgf—LDSb (liquid on skin) is 1000 to
1500 mg/man and LCtso (vapor on skin) is 20 000
to 40 000 mg-min/m .

S. (U) Persigtence. As an aerosol Tabun may persist for
several -minutes, depending on weather conditions. As a liquid on the
ground, vapors gererally evolve for more than 2 hours, depending on
type of terrain us well as weather conditionms,

t. (O Historical.

[ ) 1936: biscdvered by Schrader at Elberfeld,
Germany.. Produced in considerable quantities
by the Germans at. Dyhernfurth.

1945:  Dyhernfurth plant dismantled and removed
to USSR. ,

IDENTIAL
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Original : o

u. ‘ﬁ)/Detection.
' ) &G( Detectors.
"

) (U) USSR —- Same as Sarin.

Cm) ey msel

ST-HB-03~18~74

{b)(1)

23
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Original o @

(2 (U)_.~ Chemical reactions,?!.

(a) (U) Schoenemann, Enzyme, Oxlme, ABC-M8 Detector,
and ODN—Molybdenum peroxide reactions -- see Sarin.

) ®) W Dragendorff s test (for tertiary amines and"
quaternary- ammonium salts). . .

o]

I

~—P—NR, + HBil, —— e HBil, NR,

l DRAGENDORFF'S e P—o
GA-TYPE - REAGENT : '

RED-ORANGE OR
ORANGE COLOR

Positive reaction occurs in presence of GA as well as V—agents and
HN-mustards. :

(c) (U) Pyrazolane test (for hydrolyzable cyanide).

i - See Hydrogen cyanide. , o o @

(d) - (U) .Prussian Blue test (for hydrolyzable cyanide).
GA produces a blue color, See Hydrogen cyanide for chemical reaction.

7. L e

a. OCS Code cr Alternate Designaticns,

o  United States -- GE, T1-1620. (U) .

° (b)(1) (7{

® Germany -- Ethyl Sarin. €1))

b. (U) Class. Nerve Agent.

c. (U) Chemical Name. Isopropyl ethylphosphonofluoridate.

. S .,

Ne IDENTIAL
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Original -ST-HB-03-18-74 ~| :

d.. (U) Formula, CgH,,FO,P

o)
fi /ICHS
C_H-P- OCH
28, N
" F CRa

Ners. s13067

e. (ﬁ)‘bﬂoiecuiaf Weight., 154.12.

£, (U) Alternate Chemical Names, .

3 . Isopropyl ethylfluorophosphonate.

° Ethylfluoroisopropylphosphonite, .

0.‘ ‘Ethylfﬂuoroisopropoxyphasphine ogide.

® Isopropyl esterAof ethflphosphonoflubridic,acid.
g. - () Raw Materials. l

. Chlorine (Clp). ‘ : . ' .

¢  Phosphorus- trichloride (PCl,).

® Hydrcgen fluoride (HF). .
e  Ethyl alcohol {CpHg0H).
@  Isopropyl alcohol (C3H7OH).

“h. (U) Method of Manufacture. Same as for Sarin, Rearrangement
Process, except using ethanol instead of methanol.

T (U) Equipment. Hastelloy "B" or silver-lined reaction
vessels, pipes, and connections. :

T . (U) Physical and Chemical'Prqﬁerties.

‘e Odor: Fruity.

o Physical state and color: Colorless liquigd.

UNCLASSIFIED




ST-HB-03-18-74

deterioration
stored in steel bombs, deteriorates. The presence of even 0.2%

UNCLASSIFIED

Boiling point: 162° C.

Melting point: Below -10° C {does not
crystallize readily). '

Solubility: Soluble in water, gasbline,
alcohols, fats and oils.

~ Volatility: 1,210 mg/m3 at 25° cC.
Vapor pressure: 1.56 mm Hg at 25° C.

Hydrolysis: Hydrolvsis catalyzed by both

acids and bases., Less easily hydrolvzed than GB.

Method of Dissemination. Not known.

Use. Developmental agent.

Physioclogical Effect., Same as for Sarin:

Therapy. Same as for Sarin.

Decontamination. Same as for Sarin.

Protection Required. Not known.

Storage.

Pure GE stored in Pyrex or mild steel shows no

after 6 months. The impure product, containing acid and

chlorine will cause rapid breakdown.

Toxicity.

By inhalation -- Estimated LCtsg for man is
350-450 mg-min/m3,

Percutaneously —- Estimated LDgy is 220 mg/man.

Persistence. Non-persistent.

- Detection. Same as for Sarvin.

26
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UNCLASSIFIED

ST-HB-03-18-74

Code or Alternate Designations.

United States — GF.
United Kingdom —— GF.

Cléss. Nerve agent.

Chemical Name. ACyclohgxyl me thylphosphonofluoridate.

Formula. C,H,,FO,P

O,

i
mﬁ—r—o—

F

Molecular Weight. 180.16.

Altemate Chemical Names. o . ‘

Cyclohexyl ester of methylphosphonofluorldlc
acid.

Cyclohexylmethanefluorophosphonate.
Methylfluorocyclohexylphqsphonite.

Raw Materials.

Phosphorus (P).
Chlofine (Clz).
Methyl alcohol 997%, water—free (CH30H) .

Sodium fluoride 98% pure (NaF) or Hydrogen
fluoride, 987% (HF)

Metallic sddiuﬁ (Na).

7 o

UNCLASSIFIED




- UNCLASSIFIED

ST-HB-03-18-74 : Original

e . Methyl chloride (CH3Cl1).
e Cyclohexyl alcohol (CgH;;0H).

h. {U)  Method of Manufacture. Same as for GB except that
cyclohexyl alcohol is.substituted for isopropyl alcohol and the
conditlons for the final step of the rearrangement process are changed
to 40° to 60° C at 100 to 200 mm Hg. .

i ¢5)) Ph151cal and Chemical Properties.
‘@ Physical state and color: Clear liquid.
° Melting point: Less than -30° C.%

° Volatllltz 438 mg/m3 at 20° C, 581 mg/m3
at 25°C '

e Vapor pressure: 0.042 mm Hg at 20° C, 0.06
mm Hg at 25° ¢.%-

® Hydrolysis: Decomposed by alkali,

j- (U) Methods of Disseminationf ‘Not known.
k. (UY Use. Same as for Sarin.
‘1. .(U) Physiological Effects. Same-as for Sarin, but GF is more

readily absorbed through the skin..
m. .1(U) Therapv. Same as for Sarin.

n. . (U) Decontamination. Soap and water; solutions or pastes of
washing soda; and calcium hypochlor~te.

0. ) Protectlon Required. Not known.

P- (U) .Storage. Reasonably stable in steel cylinders at normal
‘temperatures. : .

28 -
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- - CONFIDBNTIAL |
June 1977 DST-1620H-018-~77-CHG 1

q. (&r Toxicity.

e
(b)(1)
e
r. (U) Persistence. Persistent,
s, (¥ Historical.
@
(b)(1)
o
t. (U) Detection. Same as for Sarin.
C. V~AGENTS .

9. _(U)..General

. . ae. The V—agents are highly toxic, sulfur-containing organophés—
phorus compounds that were first described by the British scilentists

. R. Ghosh and J. F. Newman in 1955. This new type of(apticholinesterase'

4has'the general formula

o - R

R
N Vel
/P S Q2H4—N\R
()R] 3
Ner. 513065

where R, Rj, Ry, and Rj are alkyl groups. Compounds of this type can
easily be quaternized at the nitrogen atom to form salts. One of the
compounds synthesized and studied by Ghosh and Newman was 0,0-dimethyl
S-2-diethylaminoethyl phosphorothiocate or VG.
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CONFID AL
DST~1620H-018—77—CHQ 1 ' - . “June- 1977

b, The Ve-agents are liquids with high boiling points and low
volatility. They are more persistent than the G-type agents, and may
be digseminated in the form of droplets, aerosols, or vapor. They also
are toxic via the respiratory route, but:in contrast with the G-agents,
are more readily absorbed into the body through the skin. The V-agents
are highly persistent once deposited on a surface; aerosols (particle
size of approximately 5 um or larger), which are produced mechanically
or explosively, can result in the deposition of serious or lethal
concentrations of nerve agent, upon impacc on surface,

c. The basic difference between the V-ageat and the organophos-
phorus insecticides lies in the position of the sulfur atom. The
V-agents have the thiolo structure .-

o

PS5~

while insecticides genérally have the thiono structure

S
\\"
= PeQ

The thionate, which is the less toxic form, may isomerize to the toxlce
thiclate form spontaneously or upon application of heat. Because of ‘
this close chemical relationship between the V-agents and the fnsecti-
cides, it has been suggested that facilities capable of producing -
organophosphorus insecticides can readily be converted to the production
of the more toxic CW nerve agents. Others claim, however, that despite
this close similarity in chemical structure, the processes required in
thair manufacture are grossly different and the basic requirements in
material, equipment, and safety facilities may also differ.

Y

10. (g¥ vE
a. 536 Code or Alternate Designations.
e (H

. (b)) &)

® Canada—VE, (U)




 CONEIDENTIAL

ST-HB-03-18-74

b. (U} Class. Nerve agent.
c.  (U) Chemical Name. O-Ethyl S-2-diethylaminoethyl ethylphos—
phonothiolate, : :
d. (U) Formula. C,,H,,NO,PS
C,Hgd. O ‘
P . Czﬂs
¢ H, 7 “s-ch_cH N’ '
2 5 22
CZHS
e. ) Holecular Weight. 253.35.
£f. {U) Raw Materials.
@ Ethanol (CyHg0M).

o Sulfur (S).
e Sodium hydroxide (NaOH).

e  Ethvidichlorophosphine (CpHsCL,P),

e  2-Diethyiaminoethyl chloride (C,Hs),NCHyCH,C1. |




ST-HB~03-18-74 }

(b))

Neg. 550265

h. ) Equipment. Since there is no corrosion pfoblem such as
exists in the production of GD, no special equipment is necessary.
Standard chemical plant reactors and accessory equipment can be used.

i. _LG?’fggysical and Chemical Properties.

(b)(1)

32
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- ST-HB-03-18-74 .

3. (U) Method of Dissemination. Not known. ; ‘

k. (U) Usa. Developmental agent.

. 4)) Physiolqgical Effects. Typical cholinesterase inhibition
symptoms (see Tabun), which may. be de delayed for an hour or two depending .
on the dosage. With percutaneous contamination, the eye symptoms may -
not occur at all. Effects are accelerated by super-lethal percutaneous
dose or by inhaled aerosols,

m. (U) Therapy. Same as for Sarin.

n. - (U) Decontamination.®s8,27 DS—Z, bleach slurry or 5% sodium
‘hypochlorite solution, M5 protective ointment, DANC soiution., Alkali -
solutions destroy V-agents much more slowly than G-agents, Plain hot
water is generally ineffective, since the boiling water will contain a-
large -amount of unhydrolyzed agent and the steam will distill some of
the agent into the atmosphere. Liquid droplets. on skin may be removed
with the fuller's earth pad, and large drops of agent on clothing may
be neutralized by the. XXCC3 pad, both of which are found in the Us- M13
Individual Decontamlnation and Reimpregnating Kit. .

(b))
fo) X(Prnrprrihn Reanired

ENTIAL




co NTIAL

ST-HB~-03~18-7% " Original

r. (U) Persistence., Persistent.
s. Detection.
(1) QCf/ Detectors,

(a) €5 USSR

&
(o)1)

(b) (U) PRC — Detector kit, type 64,20
() @b us?l

-4

(bX1}

(2) (U) Chemical Reacticmns.?!

(a) (U) Dragendorff's Test - See Tabun. A positive

reaction occurs in presence of V-agents as well as GA and nitrogen
mustards.




A Ry

. CONFIDERTIAL

_ (b) . (U) Enzyme, Oxime, and ODN~Molybdenum Peroxide
reactions — See Sarin. :

Original ST-HB~03-18-74

(c) ‘(U) ' Tetrazolium Test (for . mercaptans, -SR).

o : o .
i L
R_,I, ——SR” + OH© e R“_P__OH +G sRr"
R - I
V-AGENT R
["cems ] [ cons - ]
\ AN
c==N C==nN,
2 8sR" + LbL;%m B—— L h CeHa |- ?mssw
. - . —Ce -
. _ \vé ) \ :
N . : N
; ! 1
L. CGHS ._J 2 ' L CGHS ) _J 2

NEOTETRAZOLIUM

CHLORIDE TETRAZOLIUM RED

{RED TO PURPLE-BROWN COLOR)

Neg. HR0066

‘ (dY (U) ABC-M8 Detecfor Paper. See Sarin for dyes
VE, like all V-agents, produces a green color.

11. & vo
' a. 'SZS

used..

Code or Altermate Designations.

(bX1)

e Canada -= VG. (U)
® .West Germany —— Amiton. (U)
e ' Italy —- Infermo. . (U)

° USSR ~- GD-80, Amiton V-gas. (U)

b.  .(U) ~Class. Nerve agent.
C;: {U) Chemical Nawme. "0,0-Diethyl S—Z—diethylaminoéthylphos—
phorothioate. . : .

35

CO

DENTIAL

1771




ST-HB-03~-18-74

d. (U) Formula. CIOHZL;NQaPS_

: : : |
(y Raw Materials. o )

CONFIDENTIAL DR
| — ’ . » Qriginal @

‘C_H0 O -
23y CH.
Soee 1’28
C_H_0/ \SCH_CH_N
2's ZZ\CH
T2''s.

(U) Molecular Weight., 269.35.




 CONEISENTIAL

ST~HB-03~18-74

- h w Equipment. "Standard chemical processing equipment.

i. (&Fr  Physical and Chemical Properties. ' ‘




o

L J
o.
3. w
k. w -
significantly

considered by
Analcgs of VG

. Original

-

(b)(1)

Methods of Dissemination, WNot known.

Use: Developmental agent. Although its toxicity is
lower than most candidate CW agents, it still is

some countries to be of importance as a potential agent,
have been studied by some countries.

1. () Physiongical Effécts. Asame as for VE.
m. (U).\Theragz. Same as for Sérin.
n. (U) Decontamination.® Same as for VE.

_ o. (U) Protection Required. Protective mask and full proteétive
clothing. ' .
&)1

G Qés Toxicity.
e
° (BX1)
r. (U) Persistence. Tersistent,
s. (U) Histecrical.
® 1952: Synthesized by Ghosh at CDE Porton.
Patented in 1955.
e 1953: Synthesizéd in Kabachnik's laboratory
in USSR. . .
t. (U) Detection., Same as for VE.

38
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Original . : : ST-HB-02~18-74 '
12, (L VM o 3 S I S ‘I'

a.” CE; Code or Alternate Designations.

’ o (b)(1) ‘p‘(

° Canaéa -- VM. ()

| e Sweden -- Edemo. (1)
Y USSR"F?'V~gas, .(Ui

b. (U) <Class. Nerve agent.

STy Uy Chemical Name. O~Ethyi §~2~gdiethylaminoethyl methyl-
- phosphonothiolate. :

d. () Formula. CgH,,NO,PS

[o]
°z"5°\P:; -
e CH CH N! zs
CHy S—CH,CH N

CMs . Q

e. (U): Molecular Weight. 239.28.

£, L) Raw Materials.

L4 CHe)

(o)1)




ST-HB-03-18-74 ' " Original

h. (U) Equipment. Standard chemical processing.

i (;/), Physical and Chemical Properties.

(bX1)

3. (U) Method of Dissemination. Not known.




Original

N,

0.

Fect

)]
14
AW
1¢8)
141)]

ST-HB~03~18-74

Use. Developmental agent.

Physiological Effects. Same as for VE.

_Therapy. Same as for Sarin.

Decontamination.s_ Sawme as for VE.

Protection Requifed.. Protective mask dnd impermeable

prote;tive clothing.

f/ .anrncrb : {b)(1)
/

(B)(1)

d. -

r. (W

.. &

c. )

1. ger ovs
e
.

b. (V)

co- (W)

¢

Persistence. Persistent,
Historical. Synthesized by Ford-Moore in United Kingdom. .

Detection. Same as for VE,

a. ;25’ Code or Alternate Designations.

ces
T

(bXT)

Class. Nerve agent.

‘Chemical Name. O-Ethyl S—2~diisépropylaminoetﬁyl

ethylphosphonothiocate.

,qumulg. C12H28N02PS

CTHO
2 8NF
k? : CHICH,),
©C, M/ \S-CH,CH,N
2 E \CHICH,),

| o 41 . -
" COMFDENTIAL

T -




. CONEFIBENTIAL |
ST-HB-03-18~74 : v , .. " original . @
‘e (U) Molécular Weight. 281.36. |

f. /ge)’ Raw Materials.

(-]
(bX(1)
°

g. }0’)’ Method of Manufacture.2:12

CONHDENTIAL




Original

ST-HB~03-18~74 .

h. () Equipment, Standard chemical processing equipment.

i, M Physical and Chemical Properties.
®

.

X1}

j.  (U) Method of Dissemination. Net known.
k. (U) Use. Developmental agent.

1. (U) Physiological effects. Same as for VE.

m. (U} Therapy. " Same as for Sartin.

n. (U) Decontamination.® Same as for VE.
0. (U) Protection Required, Protective mask and full protective
clothing. B

P (¢{ Storape. .
7/

{(bX1)




bY1)

o

r. (U) Persistence.- Persistent.

s. (U) Historical. Synthesized in the United States and the

United Kingdom,
' c. fU) Detection. Same as for VE,
L4. ,aﬁ’ VX

a. g?f' Alternate Code or Designations.

. o
b)) '

e (er

- France -~ A-4. (U)

b. (U} Class. Nerve agent.

C. (U)‘ Chemical Name., -0-Ethvl §-2 diisopropylaminéethyl
methylphosphonotuiocate, ’

d. (U) Formula. CjHpgNO,PS

CaHg0, O
. CHICH,),
CHy S~ CH,CHN

CH(CHy,

e, (U) Molecular Weight. 267,37.

fo. Jﬁ%’ Faw Materials.

.

L
BX1)

44
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CcO ENTIAL

Originél

2. ,écf/’Method of Manufacture.?,12

 ST-HB-03-18-74

(b)}1)

h, fU) Equipment. Standard chemical processing equipment,

i. (g~ Physical and Chemical Properties.

()1}

45
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‘ST—HB-63—1§_'7;,& - CONM[AL

Fee (U) Method ot Dissemination. Same as for Sarin.

Original

k. . (U) Use. To pfodﬁce casualties and cause death by inhalation

‘ . of vapor or aerosol, by liquid droplet contamination of skin or eves, or
6 " by ingestion with food or water. To cause harassment by requiring

personnel to wear heavy, special clothing and masks, or to seek shelter.

1. (A Phvsinlneiral Effecy |°N)

(b)(1)

m. (U) Therapy. Same as for Savin.

46
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//n-nn-o-om{nnf'lnn 6 28

June 1977

DsT—1620H-018—77—CHG 1

®

(b)(1)

(b)(1}

0. /;21’ Protect:on Required.

_n. {@h Storage.

.Persistence;
(b)(1)

r. }ﬂs _quicitx;lo




A CONRIDENTIAL -
June 1977

DST-1620H-018=77-CHC 1. .

X

. 4T petection.??

3 o)1)

(BX1)

% ‘ 15, RESERVED FOR FUTURE USE

1 16. () EA 1699

‘% A ‘ - a. V Code ot Alternate Designatiomns.
o (o @

; ° Sweden—F-gas. (U)

@ USSR~-~V~gas. (.

- . Romania .ud Yugoslavia—~Vx.‘ Algo assign VX to
‘the whole .group of phosphorylthio-&:holines. ) . A @

T R T

(uy Class. Nerve agent.

s
»

g b

e. (U) Chemical Némes.

s e
e ¥

i : O—Ethylfsé(dimethylaminoethyl) ester of
X S o methylthiophosphonic acid.

Q@

i A ‘ ’
- ‘ ~hoxydimethylaminothioethyl methylphosphonate.

A e
& S~Thiocholine~0—éthylmethyiphosphonothioléie.
e . O=Ethyl S-2-dimethylaminoethyl

methylphcsphonothioate.

d. (U) Formula. C7HjigNO2PS
CH, © '
3\Pi cH

c n.ol \s-cH CH N
2"'s 272\

3

C?ia

‘Neg. 550278 . S . ‘ '
- ®

{DENTIAL




.y

7
(U) Molecular Weight. 208.26.
{U) Method of Preparation.
: o CH,
R : ' My H_O g § -CH_CH N! :
‘c2H5o,a—:°—. CH, + HSCH,CH, N —»C,HO0-P=5 22N,
| & A oy cHy s
- 'Neg.-513071 o EA 1699
(UY Physical and Chewdcal Properties.
@ Odor: .Odorless.
io Physical state and color: Colorless iiquid.
. Boiling point: 80° C at 8 Pa.
° Solubility: Soluble in organic solvents,
slightly soluble in water.
s  Specific gravity (liquid): 1.0725 at 25° C.
e Volatility: Low.
o Hydrolysis: Hydrolyzed spontaneously in
-aqueous solution.
° Reactions: Reacts strongly with oxidizi§g 

agents such as chloride of lime, sodium
hypochlorite, and potassium permanganate;
also redcts vith’ammonia and amines.

"~ h. (U) Dissemination. Can be disseminated as on aerosol.

' i, (0) Physiological Effécté. ‘fhe effects afe‘sigilar to VX.
Vx. has no irritating effect on the skin and is more liposcluble than.
Vx penetrates the skin and mucous membrane rapidly and also

penetrates the blood-brain barrier.

Sariﬁ.

e

ks

¢4

b
4

Decontamination.®. Same as for VE.

(U) . Therapy. Same as for Sarin.
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DST-1620H-018-77—-CHG 1

l‘

m.

Ne

min/m3 by iphalation route.2? LDgy in mice is 0.05 mg/kg (
rabbits is 0.014 mg/kg (IV) and 0.16 mg/kg ®c). -

COMHDENTIAL

June 18977

Y

(U) Protection. Protective masks and clothing.

(U) Storage. Stable in storage, if dry.

(V) Toxicity. Fatal dosage in man is gilven as 5 to 10 mg-

" o. (U) Persistence. Persistent,
P (U) Detection. Same as VE. !
q 4% Historical.ll o)1)

17. Vigfnorory  EA 314830 2!

&)1

(ﬂ Code or Alternate Designation.

(#f Chemical Naire. (BX(1)

a.
b. (#f Class. o)1)
Ca
(bX1)
‘d.
8
f.

(b))

(U) Molecular Weight. ?79‘.3?.

w{ Phvsical and Chemical Properties..

[ <]

CH el




8-

U} Use (U). Developmentaliégent.

CWL o ;@-16203—

Physiological Effects (U).

018-77-CHG 3
4 March 1981

(b)(1} 1

X

r/mf Tharanw (1),

B)(1)

BN

v

3 V,((Decon;aminatibn {0).

73

(bX1)

{b)(1)

v).

{by(1)

1. (U) Detection (U). Same as for VE.

D. EXPERIMENTAL AND.UNKNOWN AGENTS (U)

General (u)32 33

o)1)

NOT RELEASABLE TO FOREIGN NATIONAL3




CONFIDENTIAL

DST-1620H-018-77~CHG 3

(’“ 4 March 1981 « , : '
‘Ilf : T
~ (b)(1)

o

(b)(1)

L)1

.

19. MethylfluoroPhoaphoi'ylcholine (it

a. (u) Code of Alternate Designations. ‘(U). Yugoslavia t"eferq to the
group of flluorophospho’rylc‘holines as F-polsons or Tamuelin polsons.

b. (U) Synthesis (V). The : synthesis of methylfluoro;hosphoryl-
choline 7(2-d1methy1aminoethyl metbylphosphonoflu‘oridats) ig aimilar to. that
of sarin. In the final stage, the reaction is as follows:

Tertiary

CH3 % S : : ' © Amine . 0 CH

\P . 4+ HOCH,CH N(CHa)z ———— CH,~P~- 0 CHaCH N -+ HCI

I \py e e 1 H

-F ct : : o F 3
Methylphospionic 2.dimethylarinoethyl A 5 Dimethylaminoethyl
v . . . g ¥ aminoethy

chloride fluoride alcohol o mcthylphosphonoﬂuoridzte

Neg. 513073
d can be. performed as

Quaternization of Ehe -unstable dimethylamino compoun
follows: A : )
0 CH, CH.X 3 ®,cHy ©
H u«-o CH /73 __3 5 cH ,-P-O0-CHCH N *x
c'sf CHRCHA, Ether 31 2 zl‘cu‘
R CH , 3
F 3 ,
. CHy

Methhalide of 2~dimét5yi&minocthyl ‘
R ; methylphosp ionoflucridate.
weg. 513073 :' -

where X is-a halide. The quaternized form is wore stable.

" 19.1. VR-Sj ' (!:‘.}..
~Nqne.

a. (U) Code or Alternate Designation (U).

" NOT RELEASABLE TO FOREICN NATIONALS

52
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@

‘ DST-16208-018-77-CHG 3
4 March 1981

ENTIAL

Class (U). A standard Soviet agent, probably a nerve agent. .

Chemical Name (U). Unknown; possibly thickened soman.

Pormula  (U). Unkdown.

b..  (U)
c,.' (u)
a. A(U‘)
. W

Phyasical and Chemical Properties {’{L- Li-quigl.

@1}

(o)1)

showers, clothing ‘decontamination un

h. >:(U) Physiological Effecés (U). Unknown . Probably same as soman.

- {. (U) Decontamination (V). iadividual decontamination kir, mobile

sprays-

its and " decontamination truck-mounted

1. (U) Protection Required {(U)« Full protective clothing, protective

C ' masks .

ke (U) Storage (U). Unknown, presumed to be rélatiyely stable. .
AR (GoNOTORN) Toxicity (U). ®X1 ‘
- : ‘ e
{o)(1)

20.
a. EA 5365 (u).34 35 |
(1) S?{ Alternate cdde or designation (U).
(2) (y) Class (Uﬁ. Ne’rv-e agent.
Yol (3)

s {u) . Hiscoricai (U). Soviet development. -

Experimental _Agenﬁs‘ vy ' ' /é'

(o)1)

X1

5,?) Chenical nams (U). (b)(1)

ROT KELEASABLE TO FOREIGN NATIONALS




o

DST-1620H-018-77~CHG 3

4 -March }981

NS ;xﬁf Formila (U). o)1)
A

CONEIDENTIAL

(b)(1}

Neg.. 550280

(5% ‘uzf'ubleculaz weight (U). ' {o)(1)
7z N

e

L

) Raw Materials (U).

)1

7) }Q"Mﬁ:hod of prepa':ation‘ Uy,

LX)

NOT‘RELEASRBLE TO FOREIGN NATIONALS




COMFIDENTIAL

June 1977 DST-1620H-018-77-CHG 1

(b)(1

. . EA 5365
Neg. 550281

(8),/(99/2’hysical and Chemical Properties.

(B)(1}

&D) M/Hethod of dissemination. i (WU{!)))(”
r g

(bX1)

(b)(1)

(10) (F Use.

(bX1)

{B)(1)

(11> ;CQ’ Physiological effects.

(B)(1)




June 1977

~ : FMU)
(12) (¥ Therapy.
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(U) Chemical reactions. For enzyme reaction and

ABC-M8 Detector Paper, see Sarin.

B)1)

c.  SE> EA 5414.12,3%,36 '

(1) (¢§ Code or alterngre desigmation. ®xn
B o Chentcal name. (o)1)

 (3) /4]

{b)(1)

{4) SZS Molecular wégg_t_\__. o1

(5) (U) Physiological ’effeéta.~ Same as EA 5365.

(6) (U) Therapy. Probably similar to EA 5365.

(7) (U) Storage. No data. ] A

(8 ¥ Toxicity.l? o)1)

(b)(1)
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Section IT,

VESICANTS (BLISTER AGENTS)

1. {U) Genaral .

Vesicants (blister agents) are used for casualty effect. These agents
blister or irritate the skin and also affect eyes and lungs. Most of
these agents are insidious in action with little or no pain at the time
of exposure; Lewisite and Phosgene Oxime, however, cause immediate pain

on. contact. -

2. (U) Ethyldichloroarsine

a. Code or A;cernate ﬁesignations‘“
o  United States—ED.
‘s‘- ﬁhiced Ringdom-~ED,
@ - ® Gerr"\aﬁy--DICK;. Yellow Cross 1, Green Cross 3. ' ‘
o

E ) b. Class. Blister agent--lunp irritant.

c. Chemiéal Name. Ethyldichloroaréine.
d. qumula. C,Hg AsCl,

DN : , e. Molecular Veight. 174.88.

i Raw Materials.
@ Arsenous oxide (As,0,).
e Sodium hydroxide (NaOH).

o Hydrcchldric:acid (HCL).

e  Ethyl chloride (C,H.Cl).

» 'Sulfqr dioxide (SOZ).
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o Diethyl sulfate {(C )2‘&10 1.
'y Calcium chloride (CaCl ) as a dryinp ayent.

£ Hethod of Manufacture.

®  American Method (vield 75-80%):

Aons(Aq.Seln) + GNQOH-—»INasAcéa + snzo

Sodium arscriite

uSA;OS + (c, ns)zso“ —> C,H NaS0, + C.H AsO_ Mo

23 28 3 2
Sodium cchyl Disodium cthyl
sulfate arscnite

C H ABO Mo + SO — No_SO0_+ C_H_ ASO

2s 3 2 2 2 4 5
V " Ethyl arscnic
oxide
CHgAR0 . + 2ZHCI ———> CH ASCl, + H,0 ) o @
o . ED )
A S
® - German Method (requires 2.5 days}:

CoHgAsO4Na, ¥ NaCt

NagAsOy + C M CI

DISODIUM ETHYL
ARSENITE

ZNaCl + CoHg AsO4HA

CaHgAsOgNay + 2HCY

ETHYL ARSENIC
ACID

CHs A0 3Hy « SO, CaH5ASO + Ho80,

ETHYL ARSENIC
OXIDE

C,HgASD + 2MCH

CoHeASCly; + Hy0
£0
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) Lead—lined iron kettle.

UNCLASSIFIED
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Eguigﬁént.

® Pfaudler kettle.

®  Autoclave.

Physical and Chemical Properties.>
®  Odor: Fruity, but biting and irritating.

® Physical state and coleor: Clear liduid.

e  Boiling point: 156° C. o _ :
o Melting point: -64° C.

® . Solubility: Soluble in ethyl chlorlde,- alcohol,
ether, benzene, acetone, and cyclohexane.

o““Vapor density (relative to air): 6.0.°

° Specific gravity (liq): 1.69 at 20° C.-

™ Volatility: 6,500 ﬁg/m3 at 0° C; 20,000 mg/m3 S ‘
at 20° C; 27 200 mg/m at 25° C. ’ .

° Vapor pressure: 2.09 mm Hg at 20° C; 15.1 mm Hg
at 50° C ’ '

® Heat of vaporization: .52.5 cal/g.

® Flash point: High enough not to interfere with

the military use of the agent.

) Decomposition temperature: Stable up to boiling

peint,

o Hydrolysis:. Liquid rapidly hydrolyzed by water
to give hydrogen.chloride and ethylarsenious oxide.
Vapor is more stable.

Method of Dissemination. Artillery and mortar shells.
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@

k., DUse. Delayed-action casualty agent,

1. Physiolopical Effect. ED is .a delayed reaction agent. The
vapor is irritating to eyes, and the liquid may cause eye. injury. The
agent causes respiratory irritation, pulmonary congestion, edema, and.
pneumonia. Both the liquid and vapor blister the skin, and absorption
of sufficient amounts through the skin will cause systemic poisoning
or death. Liguid ED has about 1/20 the blistering action of liquid
Lewisitn.8 : : .

m., . Decontamination.®%»® Not required in open field, For enclosed
* spaces use water, caustic soda, DS-2, DANC solution, bleach slurry or dry
STB. For self-decontamination, skin decontamination pad in US M13
Individual Decontaminating and Reimpregnating Kit is recoormended.

n. Protection Required. Protective masks and clothing.

0. Storage. Stable in steel, artacks brass at 50° C, and is
destructive to rubber and plastics.

p.. Toxicity.?>
) By inhalation—-LCt., is 3000 to 5000 mg~min/m3

depending upon the period of exposure since the . ®

agent is rapidly detoxified in the body; ICtg,
is 5 to 10 mg-min/m3.

o Percutaneouslv~&LCt50 is’lOO;OOO m?émin)m3.

q. Persistince. Persistent enough to knock out enemv forces,
but not enough to deny t':e area to the attacking forces. Peérsistence
in summer is 1 to 2 hr in the open and 2 to 6 hr in the woods; in winter,
2 te 4 hr in the open and 12 hr in the woods.

r. Historical. March 1918: Introduced by Germans in an attempt
to produce a volatile nonpersistent apent that would be quicker acting
than diphosgene and mustard, more lasting than diphenylchloroarsine.

S. Detection.

(1) us Det~ctors. 2,2}

. Yellow band tube (Molvbdenum blue test) in M18A2
anu M19 ‘kits. Sensitivity, about 10 mg/m3.
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{B)(1)

L

(2)' Chemical reactions.ZIA

(a) Molybdenum Blue test (for strong reducing agénts and
volatile arsenical compounds). ' S

cl c

}A}r;/ + (N Hy), M0 O, + H0
R : . AMMONIUM
- o MOLYBDATE
_TRIVALENT ARSENIC o
COMPOUND WHERE R =
C,Hg, CHg OR CyH, CI
‘ OH
. OXIDATION . . MOLYDENUM
REDUCTION _  BLUECOMPLEX 4L R_As = - +NHsGH + NH,CI
» . {ELUE COLOR]) f ~ ‘ -
K o]
PENTAVALENT

~ARSENIC COMPOUND
Neg. 513076

(b) DB3-SO3 test. Gel is ‘speckled with black spots.
Reaction unknown. -

‘ {¢) ARC-M8 Detector Papef, ' See Sarin., ED produces a
red color. : : . ; : '

(4) Gutzeit test. See Lewisite.
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3. /&( Lewisite

a. }C{ Code or Altermate Designations.

‘® United States--L, . (U)

° United Kingdom--M-1, L. (1)

@  USSR—Lyuizit. (U)

® b)) (e
) Germany~--Lewisite, (U) .
° XD (e’

b. (U) Class. Veslcant,

c. (I})' Chem:{.cal Name, Dichloro (2~chlorovinyl) arsine .

d. (U) Formula. C,H,AsCl,

Ci

Ci——CH-CH-—As/

ci

e. (0) . Molecular Weight. 207.35.' ‘

£. (U) Alternate Chemical Names.
o Chlorovinylarside dichloride.

e 2-Chlorovinyldichloroarsine.

“g. (J) Raw Materials,
o vﬂyérochlﬁric‘acid (ne1).
e Acetylene (C,H,).
] Aluminum chloride (A1013} as a catalyst.

® Mercuric chloride (HgClz).
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®  Cupric chloride (CuClz)..

. Silicon tetrachloride (SiCl,).

e .  Aluninum 'r‘nonoxychloride (Alzoci,‘) .
®  Arsenic ' trichloﬁiée (A5C13) .

h. ($)] Method of Manufacture.

(1) (U} US Hethod:

£Q

CaHy + AsCly ”1 CICH==CHASCl,

LEWISITE

Wash with HCL: to extract ex;:ess I\sCl3 and distill.

-(2) (U) Soviet Methods:

™ Method Az

Myl OR CuC2 R ’ )
Z 2 CICH = CHAsCI,

C,H, + AsCly

LEWISITE

e Method B:

) . oc
CaHy + 8l 28 L CICH = CHSICI,

TRICHLORO {2-CRLORJVINYL])
SILICIDE :

CICH = EHSICly + AsCly—-=CICH = CHAsCI, + SiCl
LEWISITE
This method forms only the primarv Lewisite. The American method produces
a mixture of primary, secondary, and tertiary forms which must be
distilled in order to obtain the desired primary lLewisite.

i. () Equipment. Enameled autoclave.

j. (U Physical and Chemical Properties.
o Odor: Geranium odor; very faint if agent is pur;e.s

. Physical state: Liquid, '
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e  Boiling point:- 76° to 77°C (12.5 mm ug), 93°C
(26 mm Hg); 190°C. (760 mm Hg).3 :

®  Melting point: =-18° C.°

] Solubility;3a11 - Soluble in ordinary organic
snlvents; insoluble in water and dilute mineral
acids. Because of its good miscibility with other
CW agents, Lewisite is suitable for the preparation
of tactical mixtures..

i b

Vapor density,(felative to air): 7.2.°

° Liquid-density: 1.89 at 20° c.5

1]

i SER , Vqlatilitgi 967 mg/m3 (0° ©), 2300 ag/m3 (20° C),
i D 8890 mg/m3 (30° C). .

® Vapor. pressure: 0.087 mm hg at 0° C 0.394 mm Hg
at 20° C; 32.50 mm Hg at 100° C.°>

g ‘ - Heat of vaporization: 58 cal/g (0° to 190° C) 5

4)6 e . Flash point: HNone. o o : a
‘ a e Decomposition temperature: Above 100° C.3

° Hvdrolysis: Rapidly hvdrolvzed in liquid or vapor

‘ state. Products include hydrogen. chloride and
chlorovinvl arsenious oxide. The latter is a solid
with blister properties. These properties are
destroyed by alkaline hydrolvsis. :

S D e e

4 : k. (U) Method of Dissemination. Land mines, sprav tanks, bombs,
rockets, artillery and mortar shells. :

1. (U) Use. VUsed in the summer agalnst 11ving targets;. in the
winter it is an effective terraln contaminant. . .

m. (U) Phvsiological Effects. ,Lewxslte“produces effects similar
} to Sulfur Mustard (see para 10) but, in addition, acts as a systemic
h poison, causing pulmonary edema, diarrhea, restlessness, veakness,
, ‘ subnormal temperature, and low blood pressure. In order of severity
E - and appearance of symptoms it is: a blister agent; a toxic lung irritant;
and, when absorbed in the tissues, a systemic poison. The liquid causes
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an immediate searing sensation in the eye and permanent loss of sight 1if

not decontaminated within 1 min. Lewisite produces an immediate and

strong stinging sensation to the skinj reddening of the skin starts within
- 30 min. Blistering does not appear uwntil after about 13 hours. Like Sulfur
Mustard, it is a cell poison, but its skin burns are much deeper. When
‘inhaled in high concentrations, it may be fatal in as short a time as

10 min. - It 4ds a cumulative poison since it is not significantly detoxified
in the body. It is rapid in action, but its duration of effectiveness
. is slightly qhorter than sulfur mustard.8

d. (U) Decontamination. Water, DANC solution, DS-2, caustic soda,
bleach slurry or dry STB,6 or treatment with a solution of sodium
hydroxide in glycexrin followed by soap and water. - Liquid agent may be
decontaminated with skin decontamination pud in US M13 Individual
Decontamination and Reimpregnating Kit.® The Soviets also include a
10% aqueous or alcoholic solution of chloramine.>?

. 0. (U)' Therapy. BAL (British anti-Lewisite, dimercaprol) either
on the skin as ointment or injected intramuscularly in 0il., Also, 30%
lancline basged unithiol ointmont (USSR).°> .

5]
p. gxf.Protectibn'Required ®XH ]

{bX1)
' q. .(U} Storage; "Stable in steel zr glass containers. Attacks i
aluminum. Storage of Lewisite in shells and bombs is made possible’ by
use of stabilizers and corrosion inhibitors.l1

r. (U) Toxi. city.

e By inhalation—LCt.; is 1200 to 1500 mg-min/m?,5
Lethal concentration is also given as 500 to 1300
ms/m (PRC). 51

. Skin absorption®—LCtsg is 100 00D mgvmin/m

: for vapor (when humidity is high, Leéwisite
hydrolyzes so rapidly that it is difficult
to maintain a concentration sufficient for
blistering bare skin). The estimated LDgg
for 1iquid on the skin is 38 mg/kg. A dose
of 0.02 to 0.04 mg liquid on the skin causes
blisters, .

s. (U Persistencé. Summer—24 hours in the open and 1 week in the
woods, Winter—-1 weéek. Has a very short duration under humid conditions.
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t. - (U)  Historical.

o .1917: First prepared by Dr. W. Lee Lewis in
" United States. ‘ o '

e 1917-1918: Gg:mahs claim manufacture independently.

. Nov. 1918: First lot manufactured shipped
cverseas. Armistice intervered, material destroyed

at sea,
u. 999’ Deﬁect::lon. ‘ -
W ,0(> Detectors.
() (F Ussk.

e (b}1)

(b) (U) PRC—Detector Kits Modél 19507 and Type 64.19,20

A three yellow band_ tube produces an orange to red color in presence of L.
Sensitivity, 2 mg/ns.s? o

() W us21

@ . Double yellow band tube (Acetylide
' test) in M19 kit. Sensitivity,
. 8 mg/m3.

o  One yellow band tube (Molybdenum -
© * Blue Test) in M18A2 and M19 kits.
Sensitivity, about 10 ng/m3, 12

e  M7AL Vesicact Detectica Crayom.5?

ABC~-M8 Detector paper for liquid agent.
 AN-M2 Water Testing kit (Gutzeit test).®

White band sampling tube using
Dithiophenylcarbazone Reagent.
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- d. m East.Germanz-—Threé'yellow band indicator paper
in ‘CHNS kit.5" g ' - ' :

2) (O) Chemicai reactions. .

 ($) o :Hnlybdenum Blue test, See Ethyldichloroarsine.

(b) (U) Acetylide test.

I
Q—C=C—As : -H—-C=C—~H

~

: cl A
LEMSITE ACETYLENE
ce=C “2H1 -
H-C=C—H + Cugd, — 2. 5 C=C ORAPOLYMER
CUPROUS . Cu Cu
10DIDE COPPER
ACETYLIDE
(RED-BROWN)
_Reg. 513077
(c) (U) Gutzeit test.
a .
3Zn+3Hy S04 +2CI —As— R —+= 2 AsHy+3Zn S04 + ,:30'533,2'

Hg Br : )
82 e Astiy s HgBry+ HBr

H,0

Hg + OTHER PRODUCTS
(BLACK COLOR)

AsH,

Neg. 513078

o (d) (U) M7Al Vesicant Detector Crayon. See Sulfur -
Mustard. L produces a blue color. Reaction is unknown. ‘

(e) (U) ABC-MB Detector Paper. See Sarin for dye
' components. L produces a red color.

4, () Methyldichloroai sine

a. Code or Altermate Designatidn. United States—MD.
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b: Class., Blister agent.

c. Chemical Name. Methyldichloroarasine,

d. Formula. CH32sCi, .

HyC — As /c,'
]
" Nog. 514203

e. Molecular Weight. 160.86.

£. Raw Materials.

e Arsenous oxide (As,0,).
® Sodium hy’droxide (NaOH) .
o Dimethyl sulfate [(CH3) 250,"3,.
e  Sulfur dioxide (50,). '
° ;\;éseous;, hydrogen chloride (HC1). . @

e 4 Method of Manufacture.

EN2OM + AsyO3——=2NayAsOy ¢ 3HZ0

SODIUM
ARSENITE

Nay AsO5[WATERSOLUTION] + {CH3l SO4ERE Ni ,CHaAS0y + NaCHySO04

DISODIUM SODIUM METHYL
METHYL ARSENITE SULFATE

'“:c“;m; + SOy - C”)m + N»3S04

METHYL.
ARSENIC OXIDE

CHaA0 + DHE] st CHy ASCLy 4 Hp O

Nsg. 514201 METHYL DlCKLOQQARS!NE

h. Equipment. Pfauvdler kettle,

76 . ‘ -

UNCLASSIFIED
- [EZ |




@

.Original

e
- k.,

1.-

5 ot TR M pr AN S b, ek e, BT ST T iz i LS et e Tr Bt it S P

ST-HB-03-18-74

Physical and Chemical Properties.’

Odor: Odorless (does cause burning sensation).
Physical state and color: Colorless liquid.
Boiling point: 133° C.

Melting pbint: -55° C.

Solubility Soluble in common organic aolvents.

ASlightly soluble in water.

Vapor density (relative to air): 5.5.
Specific.gravity (l1iq): 1.830 at 20° C.
Volatility: 74,900~mg/m3 at 20° C.

Vapor pressure: 2.17 mm Hg (0° C), 7.6 mm Hg
(20° ¢C).

Heat of vaporization: 49 cal/g.

Flash point: Sufficiently high not to Interfere

with military use.

Decomposition temperature: Stable to the beiling
point. .

Hydrolysis: Rapidly hydrolyzed to give hydrogen
chloride and methyl arsenious oxide.

Method of Dissemination. Not known.

Use.

Developmental agent.

Physiological Effect. MD causes immediate irritation of eyes

and nose and produces lung injury upon sufficient exposure. The ligquid
may produce severe eye injury, but is less irritating to.the skin than

'ED. MD penetrates fabrics faster than Sulfur Mustard, and the lesions

produced are less severe and heal faster than those caused by Sulfur

Mustard

m,.

Decontamination.® Same as for Ethyldichloroarsine.
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n, Protection Reqﬁired. Protective masks and clothing.

ST-HB-03-18-74

‘Original )

"o0.. Storage. ‘Stable in steel containers.

P+ Toxcity. By inhalation, LCt,, is approximately 3000 to 5000
mg/m*, varying with time of exposure, and the ICtg, 1Is 25 mg-min/m?. HD
is detoxified at an appreciable rate. :

. q. Persistence. Summer—-1 hr. Winter--2 to 3 hr.

T. Hig:orical.
- 1858: Prepared by Bayer.

e . 1918: Prepared by Uehlinger and Cook. Not used
by either side in World War I. Prepared too late.

s. Detection. (US)—Same as for Ethyldichloroarsine.

3. (5/’“‘ Nitrogen Mustard {HN-1)°

a. (ﬁ* Code or Alternate Desipnation.

e  United States--HN-l. TL 329, (V) \ o 0
®  United King&om——E’thyl 5. (W) - '

. Gemany—-étickstoff.[.qst. (uy

®  USSR—TO(?) (U) |

° Y1) xc¥

‘b. {U) . Class. Blister agent,

c. (V) Chemical Hame. 2,2'-Dichlorotriethylamine.

d. (U) Formula, CgH,;C1,1

L CMeT
Coty—N_

CaHCI

e. (U) Molecular Weight. -170.08.

e ®
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f. (U) Raw Hatérials.

] Ethylamine (CzH_SNHZ) .
- ' e  Ethyleme chlorohydrin (CLCH,CH,0H).

® Ethylenﬁe oxide (C,H,0). ‘

° “Armonia (NH,).

@  Thionyl chloride (SOC12).

g. (U) Methoed of Manufacture.

. L CHaCH OH
CHgNH, + 2CICHCHOH~—= CoHg~—N + 2ZHCH
CHCHOH ©

ETHYL DIETHANQLAMINE

CHzCHOH ©CHyCH Tl

Czﬁg;-N\; +280C1, — C;Hg—N_ + 250, * 2 HCI
CHCH,OH CH,CH,Cl

*HN-1 MUSTARD - I
Q

2 T
HyCrnCHy + NHy e HOCH ,CH,NH

Alternate Method (1)

ETHANOLAMINE

CH,CH,0H

W Cry waC-ch,
CZHS"'N + 10

HN {CHCH0H) e
- Tz

'CH,CH,0H

OIETHANCL ETHYL .
AMINE DIETHANDL
: AMINE

., CHzCH,0H
CoHg—-N + 280CI, = CgHg =N
CHCH,OH CH,CHLC)

HN-1 MUSTARD

ST CHAC A
+ 280, + 2HCI
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" h. (V) Physical and Chemical Properties.>

®  Odor: Faint fishy or musﬁy odor,

@  Physical state and cclor: Colorless to pale
’ ~yellow liquid. )

o Boiling;point:‘ 85° C at 10 mm Hg, decomposes
: below boiling point at atmospheric pressure.-

e  Melting point: -34° C.

° Solubility: Soluble in acetone.

e Vapor density (relative to air): 5.9.
® = Specific gravity (liq): 1.0858 at 25°.C.

@ . Volatility: 140 mg/m3 at -10° C, 329 mg/ﬁa
at 0° C, 1590 mg/m3 at 20° C, and 3240 mg/m3

at 30° c,- -
' Vaébr pressure: 0.25 mm Hg aé 25° C; '
e  Heat of vaporizationi 77 cal/g. v @
@ - Flash point:’ High enough not' to interfere with

military use of the agent.

° ‘Decomposition temperature: Decomposes before
boiling point is reached.

® Hydrolysis: Slow rate of hvdrolvsis. Products
"include Hydfoxyl derivatives and condensation
products, Toxic intermediates are produced during

hydrolysis.
i. () Method of Dissemination. Not known.
j. - (U) Physiological Effects. The agent irritates the eyes in

dosapes that do neot significantly damage the skin or respiratory tract
‘for single exposures. ‘This irritation appears in a shorter time than
that- from HD; after a mild vapor exposure, there may be no skin lesions.
After severe vapor exposure, or exposure to liguid HN-1, ervthema may
appear earlier than in HD contamination aleng with irritation and itching.

30 . ,
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Later, blisters may appear in the erythematous areas. Effects on the

respiratory tract include irritation of the nose and throat, hoarseness
progressing to loss of voice, and a persistent cough., TFever, labored

" respiration, and moist rales may develop. Broncho-pneumonia may appear
after the first 24 hr. Following ingestion or systemic absorption, HN-1-
causes inhibition of cell mitosis resulting in depression of the blood-
forming mechanism and injury to other tissues. Severe diarrhea, which

may be hemorrhagic, cccurs.. Lesions are most marked in-the small intéstine
and consist of degenerative changes and necrosis in the mucous membranes.
Ingestion of 2 to &6 wmilligrams causes nausea and vomiting. Susceptibility
to secondary infection is not as great as with HN-2 and HN-3, It ig
'essentiallg a cumulative poison. Onset:of symptoms are delayed for 12 hr.
or longer. . : ’

k. (U) Decontamination.® Bleach slurry, DANC soluticn, DS=2, M5
protective ointment. . : .

l;,» (ﬁ) Protection Required. Protective mask and protective
. clothing. Impregnated clothing protects against mustard vapor,'and
: 1mpermeab1e clothing protects against liquxds. .

T me W Storage. HN-1 is relatively stable but is not as stable
~as Sulfur Mustard. Some precipitation occurs after ‘180 hr at 60° C; 4%. :
to 5% polymerization occurs in steel after 30 days at 65° C.. .

n. 41} Toxicitz.5

(1) (U) Median léthal vapor dosage.

) By inhalatién-—LCtso is.1500 mg~min/m3.

® ~ Skin abscrption (masked personnel)-LCt
‘ is 20,000 mg-min/m3.

(2) (U) - Median incapecitating vapor dosage.

. Ezé ihjugz—4lctso'is 200 mg-min/m3.

o Skin absorption (masked personne1)-ICt50
is 9000 mg-min/m3.

. O (U) Persistence. Much less persistent than Sulfur Husfard.

51'. .
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Original

A pP. CET’ Detection.l

¢ Detectors /|

(a)

()

0

(@ Ussr.lU
o

(bX1)

(U) PRCI%,20,55__petector Kits Model 19507 and

Type 64, A two yellow band tube produces a yellow to orange ‘color in
presence of L. Sensitivity, about 1 mg/m3.

(c)

@) W
(a)
)

agents),

wy ggi.zF

® Blue band tube (D33-NaOH test) in
M15A2A, MlSAZ, and M19 kltS. Sensitivity,
about 1 mg/m . . ‘

- ® White band sampling tube (Dragendorff's

~ test using appropriate reagents) in.M19
kit. Sensitivity, about 20 mg/m3.)?

® .ABC—MS.Detector paper for liquid agent.
® AN-M2 Wate* tes fing kit 12

Chemical reactions,

(U) Dragendorff's test., See Tabun.

(U) DB3-NaOH test (for alkylating and acylating
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CICH, TH, Ik C"zcsz A ©
“NeB - |- N La®

s VRN

CICHz CHy CHy — CH,
8)

NO, : NO2

B+ - _NaOH — ’{ \

. Hy (CiNly o

.AS CATALYST
CH; i

T PURPLE-BLUE
DB -3 g COLOR
4-{p-NITROBENZYL} .
PYRIDINE

(c) (U) ABC-M8 Detector paper. - See Sarin for dye
components. HN-1 pr~duces a red color. .

6 W Nitrogen Mustard (HN-2)3¢
@ a. (o(‘,') Code or Alternate Designations .

® United Stétes-—HN-fz. )]

@  United Kingdom--S. Q1))

° Germany—Stickstoff Lost. (U)

@ (b)(1) }2‘5

b. (U) Class.  Blister égent.

c. (U) Chemical Name. Bis(2-chloroethyl) methylamine.

d. (U) Formula. CSHuClzN

CH
F

CHB— N

zCH 2Cl

‘cH,CHCE
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Original @

e. (U) Molecular Weight., 156,07.

£. (iJ) Raw Materials..

) Ethylene oxide (CzﬁqO).'

g Monométhylamine (CH,NH,) .

e  Thionyl chloride (SOC1,).

@ Sédimn hydroxide . tNaO}{) .

® - Trj.chlcroethylene (C1,C=CHC1) as solvent:

8. ) Method of Marufacture.

- ~ X , ,CHaCH oM
gr— " w—p . -
CHS Nﬁz -+ 2!-!26 QKz { Watar Solution ) Cﬂsn\ - on
: . CHzC ?
Dicthanol—

methylamine

CH,CH.,OH - ‘ JOHEHLC ,
cnn’ 2 % yasoq, JrEhiofoslien, gy N -HCI + 250, + HCl
3 2 Solven: ‘CH CH.CI )
CH_CH_OH . ’y
e 2 .
Bis (2-chioroethyl)
methylamine HC1
1 - . )
,c..ZCHzcl A ICHQCHZC' A
CH_,—N * HCI + NoOH —‘?CHB—“\ “+Nall + 320
o
CHZCHzcl . CHZCHaCi

HN-2

vield about 95%, with 96Z purity.

84 C ' \
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Physical and Chemical Properties.

Odor: High cdncentratioqs give a fruity odor. .

Physical state and color: Pale yellow
liquid.> < -

Boiling peoint: 75° C at 15 mm Hg and 93° C
at 23 mm Hg; decomposes below boiling point
at(atmospheric pressure.

Melting point: -65° to —60° c.>
Solubility: Solubie'ih organic solvents.
Vapor density {relative to.air): 5.4,5
Specific gravity (1lig): 1.15,°

Volatility: 2580 mg/m? at 25° C; 5106

mg/m® at 30° C; 9300 mg/m’ at 40° c.>

Vapor pressure: 0.29 nm Hg at 20° C;

4 0;42?_ mm Hg at 25° C; 1.16 mm Hg at 40° ¢.° .

Heat of vaporization: 78.8 cal/g.”>

Flash point: High enough not to interfere with
military use of the agent.

Decomposition temperature: Decomposes below
boiling point. Instability of HN-2 is associated
with its tendency to polymerize or condense; the
reactions involved could generate sufficient heat
to cause an explosion.

Hydrolysis: Fairly rapid, catalyzed by alkalies.
Hydrolysis products include complex condensates
or polymers. '

Methods of Disseminatioﬁ. Hot known.

Physiclopgical Effects.’ Same as HN-1., It is a cumulative

85
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ST~HB~-03~18-74 Originél

k. (U) Decontamipation.® Bleach slurry, DANC solution, ﬁS—Z,
decontaminant 40 (trichlorocyanuric-acid), M5 protective ointment.

1., N Protection Required Protective clothing and. protective
mask. . See HN-1. ' ) . :

m., (B 'Storagg.a It is relatively unstable. It does not corrode
metals, but dimerizes in glass and metal containers. HN-2 should never .
be stored in single containers in excess of 50-gal capacitv in view of
the fact that dimerization evolves so much heat as to render bulk storage
hazardous. Ferric chloride is a powerful catalvst of dimer formation,
as are water and oxygen. Normal dimerization occurs .at a-rate of about
18Z% per annum. '

n. ¢3)] Téxicitz.S,a Median lethal vapor dosage = 3000 mg-min/m?,
and the median incapacitating vapor dosage for eye iniurv is 100 mg-min/m?;
For skin absorption in liquid form (masked personnel), HN-2 is intermediate
between HN-1 and HN-3; in vapor form, HN-Z has the greatest blxsterxng
power of all the mustards.

O. ¢ PersiSCence. HN-~2 decomposes on damp ground, and is not
ruitable for hot climates. It persists from 1.5 to 3 hr at 4° C, and
from 1/4 to 1/2 hr at 32° C. : . :

?.' (U) Detecticn. Same as for HN-1.

7. (ﬁ/’ Nit;_gen Mustard (HN-3)

a. (»gpav Code or Alternate Designations.

' Uniced States—-HN-B, TL 145, ()

. Unitad XKingdom—T-773. (1)

° Germany~-Stickstoff Lost, CGreen Ring 1.  (U)
®  USSR—TC. (W)

e (b)(1) 728

b (U) Class. Blister agent-vesicant

Ce (1) Chemical Name., 2,2',2"-Trichlorotriethylamine,




C & Original k L ST-HB-03-18-74
. d. (U) Formula. C.H ,CL\N
' S _CHaCH, C
" CICHCHy - N
. ) S
3 o, 41368 CHZCH, CI -
: e. {U) Molecular Weight. 204.54
f. (U) Raw Materials.
@  Gaseous hydrogen chloride (HC1).
° Ethylene oxide (Czﬁgo) .
: : i
. Sodium carbonate (Na,CO,). . C _ o Q8 |
‘e Triethanolamine [N(CH,CH,OH) ]. o : -
; e Thionyl chloride (SOCL;). ‘ ‘N
g. (U) Method of Manufacture.? , .
™~ . : . CH_CH_OH ' -
@ AT : /2T e (MO-CH_5 ' ' -
] 3CH,—CH, + NHy —> HOCH,CH, ~ u\ S ma”“w !
: : CH,CH,OH ' ]
4 ,  TRIETHANOLAMINE ;
TRIETHANOLAMINE HYDR“HLOR.IDE :
HOT éH t - 3s0ct, ( ) HCl '
SRl VR ied BEY ——————— - -
) “HyCHy 5 a. ?uzcuysu HCI + 3 ‘ + 380,
TRICHLOROTRIETHYLAMINE ;
HYDROCHLORIDE ?
Ne,CO, A o :
> (C1 "CH,CH )y N+ 4NaCl + 2H,0 + 2CO;,
HN-3 ' ‘
Note - 60 to 75° vield for pure product and 80 to 90% jlield_ for technical
product. . . .
- 87
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h. = (U)- ‘Phvsical and Chemical Properties.

® Odor: Faint odor of geraniums.

. Physical state/color: Colorless oily liquid .
becoming a vellow liquid after 3 to é.days.ll

. Boiling point: 137° to .138° C at 15 mm Hg;
decomposes before boiling at atmospheric
pressure. ‘

‘e - Melcinp Doint* ~4° C. 5

o Solubi11Cv' Soluble in Sulfur Mustard and
chlorovicrin. Inscluble in watet being less

" soluble than Sulfur ifustard.! Soluble in-
"ether, benzene, and acetone.
° V Vapor density (relative to air): 6.9,°
® Specific gravity (liq): 1.24 at 25° c.?
24" mg/n at 0° C, 120 mg/m at

iV o ’ °® Volatilitv" X
6 - . 25° ¢, 257 mg/m at 30° C, 400 mg/m at 40° C
‘ (too low to vield an effective vapor concentration).>

®  Vapor pressure: 0.0109 mm Hg at 25° C.°
: . > Heat of vaporization: 72 calfg.’

° Flash point: Hich enough not to interferve with
militarv use, ' ' :

o Decompcsition temperature: Decomposes below
boiling point.s

® Hvdrolvsis: Slow rate of hvdrolysis.

i. ~ (U) Method of Dissemination. Mot known.,

3. (V) Phvsiclogical Zffect., Similar to those for HN-1, It has
a low rate of detoxification, beinp essentially a cumulative poison.

k. (U} Decontamination.® Same as for HN-2.

88
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O:igiualﬁ
1.
clothing,

. m"
in plass..

black precipitate, Carboa disulfide and triphenyl carbinol are good
stabilizers. The agent is stable in high carbon steel at 25% € for 40
to SO weeks, also in low carbon steel if stabilizer is added.

n.

o.
the woods.

p’
8. (0

. a.

" (U) Protection Required. Protective mask and proteccive

(U) Toxicitz.

UNCLASSIFIED

ST-HB-03-18-74 .

(U) Storage. ' HN-3 is not entirely stable at room tedpeiature
The agent darkens slightly. and deposits a small amount of

(1) (U) Median lethal vapor dosage:

o By inhalation--LCtso 1s- 1500 mgvmin[m .

® Skin absorption (masked gersonnel)——
LCt50 is 10 000 mg-min/w”,

(2) (ﬁ) Hedian ‘incapacitating dosage:

e Eye injury-—ICty, is 200 mg—!-‘in‘/m3-

©® Skin absorption (masked personnel)——ICt o -
. 1s 2500 mg-min/ia3. ‘ .

(U) Persistence. Summer-2q hr in open areas and 1 veek in
Winter~-several weeks.

Uy Detection. Same as for HN-1.

Phosgene Oxime

Code or Alternate Desigmations.

@  United States——CX.

e USSR--Fosgen Oksim.

b.

Ce

e. Germany—Kanton.

Class. Irritént.

Chemicai Name. Phosgene oxime.

UNCLASSIFIED
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d. Formula, CHC1,NO

C|‘
,C-NOH :
Ci

e. . Molecular Weight. 113.94,

‘

f.  Alternate Chemical Mame. Dichloroformexime.

g.. Raw Materials.

o  Chloropicrin (C1CHOZ).
.o - Hvdrogen (HZ)f .

e Iron powder (Fe).

; Zinc (Zn). 

h. Method of Hénufacture.

: | ®
cus—cuoz + 21, —> CeNOH + Hzo + HCI (40- 50% Yietd) .
7 5 .
Ci

<«

This process may be carried out on a continuous basis and results in a
verv pure product. The reaction mayv also be catalyvzed with iron. powder
or zinc.

i. ?hvsical and Chemical Properties.

e Odor: Unpleasant, penetrating.

@ -Physical state and color: Colorless prismatic
crvstals; impure product is light yvellow.

® Boiling point: 129° C.
® Melting point: 39° C.

® - Solubility: Dissolves slowly but completely
in water; soiuble in organic solvents.

90 - o _
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.. Volatility: 1800 mg/m3 at ZO° C.

® Vapor pressure: 11.2 mm Hg at 2$° C.

6

Heat of vapofization: 100.9 cal/g.56

®  Hydroiysis: Hydrolyzes slowly in water at .
room temperature; not hvdrolyzed by dilute g
acids. Rapidliy destroved by alkali.

3. Method of Dissemination. Effective only when disseminated as .
" an aerosol. Usually disseminated as a noapersistent spray and preferably
sprayed directly on human targets. )

k. Use. As an immediate urticant. Not persistent enough for
use as a ground contaminant. :

1. Physiological Effects.? On contact with the skin, Phosgene
Oxime produces immediate pain varving from a mild prickling sensation
to a feeling resembling a severe bee sting. A wheal forms in about
.30 min with a scab forming in abour a week. Itching may be present

‘ throughout the healing process. Large doses of ligquid cause deep~seated
N . lesions and painful wounds. Resorntion of the agent by the skin is
@ counsiderable, and the effects can reappear if the skin becomes moist. X

The agent irritates the eyes, mucous membrane of the nose and can cause .
blindness if agent droplets come in contact with the ‘eye. The agent
also causes edema, convulsions, hemorrhape, and cyanosis.

M. Decontaminatiun.?‘ Larpge amounts of water, DS5-2.

. n.  Protection Required. Agon® penetrates ordinary clothing.
Protective mask is satisfactory unless concentration. is excessively high.

o. - Storage. Extremely umstable in presence of traces of metals
or orher impurities. Even traces of iron chloride may cause explosive
decomposition., Pure material stable only for 1 to 2 months. It mav be
stabilized by nitromethane, chloropicrin, glycine, ethyl acetate, or ether—-
buz only in glass vessels below 20° C. Apparently, it is most stable in
- aromatic solvents.

. p. Toxicity., The lowest irritant can;entratiou after a 10-sec
exposure is 1 m§/m . The effects of the agent become unbearsble after
1l min at 3 mg/m-. V '
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, g. Persistence.  Persists in soil approximately Znhr;.has about

1/100 the persistence of mustard.

ST-HB—03~18-7§‘

r. Historical.
o 1928: Prepared by Germans and re_-}éctesd.~

® 1929: Prepared by Prandtl and Sennewald in
Germany. : :

) 1932: Prepared by G. Endres.

L 1941: Renewed interest after capture of Russian
‘records claiming that it was as pood as Sulfur Mustard.

S. Detection.
(1) US detectors.?!,22

@  Blue band tube {(DB3-NaOH) in M19, M15A2,
~and M18AZ kits. .

° M8 Point Alarm. Sensitivity, about
© 1 mg/m3. ’ ‘ @
. (2} Chemical reactions.12»2] DB3-NaOH test--CX produces a
red-brown color. Reaction is unknown, '

9, €€) Sesqui Mustard

_a. (U) - Code or Alternate Designations.

® United States—Q.
- - Germany-~-Doppel-0, DO.

b. (U) Class. Vesicant.

C. (U) Chemical llames.
® l,Z-bié(Zuchloroethylmercapto)ethane.
» 1,2-di(chlorpethvlithic)ethane.

° Ethylene bis-B-chloroethylsulfide.

92 | - GEEF
UNCLASSIFIED

1828




CONFISENTIAL

Original - ‘ ST-HB-03-18-74

d. 4] Formula.. CgH) ,C1,8, o B i e .

CICH ,—CH3~5-CH,
C'CHy—CHy—5—CH,

e. {(U) Molecular Weight. 2i9.21.

f. (U) Raw Haterials.

’~ Sodium salt.of mxmoth:ioglycol or
MTG(BOCH CH, SNa).

® . Ethylene chlorohydrin (CICH CH OH).

® Disodim salt of ethane 1,2-dithiocl
(‘IaSCﬂ CH SNa). '

® . Ethylene dibromide (BrC,H, Br).
~®  Thionyl chloride (SOCl,).
®  Thiodiglycol or TG [S(CH,CH,O0H),].

=8 (/) Method of Manufacture,? : o .

(RX1)

co,usrﬁﬁNTlAL




bX1)

e  Solubility: Soluble in oils, carbonm

(Uj Physical and Chemical Properties.

o Odor:" Nauseatiné.

. Physiéél state: Solid.

.' Béiling yoiﬁt: 80°lC at 0.01 mm Hg.

- Melting point: 54° C.
tetrachloride, Sulfur Mustard, benzene,
acetone, chloroform, and alcohol.

Specific gravity: 1,27 at 20° c.



N . COMEIBENTIAL
Original o /l.a'Eg ‘ ST-HB-03-18-74

o Volatility: 0.4 in,g/m3 24° ¢, : ' : .

® . Vapor pressure: 0.000013 mm Hg at 20° C.

® . Decomposition temperature: 200° C under
reduced pressure, :

©® Hydrolysis: Rapidly hydrolyzed by water.

o D gZ{i.Methcd of Dissemination.

o

(BX1
e

3. ’M Use. (bi(1)

{b)(1)

k. - (U) Physiological Effects. Sesqui Mustard is five times more
vesicant than Sulfur Mustard and is the most vesicant substance known.
The agent inflames the eyes and causes vomiting, and prolonged exposure .
may cause blindness. Sesqui Mustard is absorbed through the skin and
lung tissues to produce lesions that heal slowly.

1. (U) Decontamination. Bleaching powder, alcoholic solution
of alkali, DANC, M5 protective ointment. :

m.,  (U)- Proteétion Required. . rrotective mask and clothing.-
Liquid HQ penetrates ordinary clothing and some types of impregnated
clothing. S o :

n, (W) <S£orage. Stablé‘in'steel containers.

- o. )Cr Toxicity.
Ty

{BX1)
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(U)" Persistent. Extremeiy persisténvt.
) Historicél., 192)1: Prepared by Bennet:i and Nhinc.op. )
) I)let:ew:t:lvcm.21 ' |

(1) () us detectors.

®  Blue band tube (DB3-NaOH or DB3-UH,OH
test) in MI19, M15A2, and M18A2 kits.

® EMK test in M19 kit. Maximum detectable
‘ range, 0,1 to 10 mg/m, A

(2) (U) Chemical feactions.

{a) (U) DB3-NaOH Test (produceé a blue color)-see Sul-

fur Mustard., With NH,OH instead of NaOH, a purple blue color is obtained.

(b) (U) Ethyl Michler's Ketone (EMK) test.

AX 3 (CHg, N —@— ¢ @ NIC Hgl, —
Q MUSTARD 3

Ethyl Michler's Ketone : ‘ @
' R HO a'z 5

Red-Colosed Comeplex -

Sulfur Mustard?®

B
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COMFIBENTIAL

®)1)

©& USSR--Iprit, yperite. (U)

@t

08

Class. Sliister agent.

Chemical Names.

French--Yperite, mustard gas, Yc, Yt. (ﬁ)ll

e

Bis (2-chloroethyl)sulfide

2,2' Dichlorodiethyl sulfide.

Formula. CyHgCl,S

CICH,CK_—$ -
CICH,CH, = S = CH,CH, Gl

Molecular Weight., 159.08,

Aiternate'Chémical Names .

. Dichloroethyl sulfide.

1~Chloro~2—(cﬁiorethylthio)ethane.

2,2'-Dichloro-diethylsulfide.

Raw Materials.

Ethyl alcohol (CzHsOH).

* Aluminum o..ide (Al03).
Sulfur (S).
Chlorine {(Clp).

Ethylene chlorohydrin (C1CH,CH,0H) ~

Sodium monosulfide (Nay5).

Hydrochloric acid (HC1).

97
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h. (U) Method of Manufacturee

(1) {U) Levenstein Process:

300° ¢ '
CHO + Al
2o 2% T 7 CoMe t AL OgH0
Ethylene  Aluminum oxide

hydrace

4 O} ——
28 1 2 S zClz
Sulfut }nonochloride

2C2H4 + szcsz — CICHZCHZ-S CH2CHzci + 8

Mustard (H)

"H'" mustard is purified by washing and vacuum distillation to
produce "HD" mustard.

(2) (U} German Method: (produces a pure product with a
high yield). ‘ , e

2CGCHaCH20H + chs o HOCHZCHzf'S— CHZCRZOH .+ 2NaCl

Thiodiglycol
{CHM_CH_CH +  2HCI CICH_CH_~—G— o+ H
S P )2 ‘ — c , CH, =S Cﬂz CHZC Az 20

Mustard

i. (U) ©Physical and Chemical Properties.

@ Odor: Garlic-like; HD has less odor than R, 43

® th51cal state and color: Amber oz’ colorless
oily liquid dependxng upon purity. “,5,11

® Boiling paln:. 227.8° C at 760 mm Hg, 93° C
at 10 mm Hg."
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' Decomposition temperature: 149° to 177° C.%’s

UNCLASSIFIED

ST-HB-03~-18~74

_ Melting point: 14° C.t5

Solubility:11,12,57 poorly soluble in water
(<1%); mustard oan or under water undergoes
hydrolysis only at the phase boundary and

as a result, new mustard is constantly diffusing
in small amounts into the water at the inter-
face to replace that which had been hydrolyzed.
Miscible with Diphosgene, Lewisite, Ethyldi-
chloroarsine, Phenyldichloroarsine, and the
organophosphorus nerve agents. Soluble in.

‘oils, Chloropicrin, alcohol, carbon tetra-

chloride, and titanium tetrachloride.
Vapor density (relative to air): 5.4,493

Specific gravity: 1.27 at 20° C (1liq);*»°
' 1.37 at 0° € (solid)."

Vola:ility. 22 wg/m3 (~18° c5 solid), 108 .
mg/m3. (0° C, solid), 628 mg/m (20° C, liquid),
2860 mg/m3 (40° c, liquid).>

Vapor pressure: 0. 025 mm Hg at 0° C¢; 0. 0?2 mm Hg
at 20° C; 0.090 mm Hg. at 30° C,3»%,%

Heat of vapo:ization: 94 cal/g.

Flash point: 105° C. Lcwvenough to cause

- occasicnal ignition, if explosive charges in

the shell are too great."s>

Hydrolysis: Slow rate of hydrolysis at ordinary
temperature; half~life is 8 min at room temperature
when agent is in solution.l!? Hydro~ysis products
include HC1 and thiodiglycol.,~

Methods of Dissemination.5»5s8»11

(U) Sulfur Mustard. Aerial spray and bowbs, artillery

and mortar shells, land mines, and possibly rockets. ‘A sevious drawback
in the use of mustard is its melting point, Since it soplidifies at

about 14° C

, the so0lid phase tends to interfere with shell ballistics

and cause serious p:oblems with airplane spray tanks. To lower the

.99
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freezing point, Lewisite (see Agent Mixture, HL) or solvents such as ' @
chlorobenzene, nitrobenzene, benzene, and carbon tetrachloride may be

-added. Mustard thickened with methyl methacrylate may be used to

disseminate the agent from great heights so that it can hardly be de-~

tected from the ground and can maintain its droplet form on its way to

the ground. v o ‘

(2) (V) Simulated mustard. Simulated mustard (MR) was
developed as a substitute for H in the testing of dispersion apparatus
and munitions as well as for training purposes. MR is a solution of
25% molasses in water, with cresol as a stabilizer, It is a dark brown
liquid with a thin, syrupv consistency; it has a viscosity and surface
tension sufficiently close to H to insure comparable flow characteristics;
its low freezing point makes it suitable in moderatelv cold weather with-
out danger of freezing., The patterns obtained by dispersion from air~
plane smoke tanks, chemical land mines, and thin-case bombs are similar
to those produced by H. Although ir has a pH of 4.5, MR causes no
corrosion when used as a fill in these munitions.

k. (U) Use.- The primary militarv application of Sulfur Mustard
is to deny terrain or to lower wmobility of an enemy force on a contami-
nated area. The effects are optimal on heavilyv vegetated tropical
terrain. Since the agent is effective by inhalation as well as through
the skin (penetrates ordinary clothing, rubber, and leather), special
protective clothing as well as protective masks must be worn, thus )
lowering the efficiency of the troops. The agent is very persistent e
and may poison the soil for several weeks, denving the territory to
enemy forces.®

1. (U) Phvsiological Effects. Mustard is primarily a vesicant,
blisters being formed by either liquid or vapor centact. It also attacks
the eves and lungs, and is a systemic poison. The agent acts first as
a cell irritant and finally as a cell poison on all tissue surfaces con~-
tacted, The first symptoms of mustard poisoning usually appear in 4 to
6 hr. The higher the concentration, the shorter the interval of time
between exposure to the agent and the first symptoms; thus, the effects
resulting from liquid mustzrd are more rapid in onset  than mustard vapor.””
The physiological action results in conjunctivitis or inflammation of
the eves and erythéma, which mav be followed by blistering or ulceraticn
and inflammatory reaction of the nose, throat, trachea, bronchi, and
lung tissue. Susceptibility varies with individuals. Injuries produced
by mustard heal much more slowly and are more liable to infection than
burns. of similar intensitv produced by physical means or by other chemi-
cals.? The rate of detoxification is verv low. Mustard exerts a casualty
effect at lower concentrations in hot humid weather since wet skin absorbs
more mustard than drv skin.’
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P Lﬁ‘\ Decantamination,8227:57 b))

(b))

n. . (U) Therapy. Basically symptomatic, but antibiotics such as
chloramphenicol should be used  to prevent infection.>?? For small doses,
a dressing alone is sufficlent. ‘ '

0. #CY. Protection Required.5s? (b1

(bX(1)

P {U) Storage. Stable in steel or aluminum containers and can
be scab%lized-with acridine or naphthoquinoline. HD is more stable

q? ) VTOxicitx.""sga’XI

(1) (U) Median lethal dosage.

e By ighalation-~LCtsg = 1500 zg~-min/m3.

® Skin absorption (masked personnel)—-LCtgg =
10,000 mg-min/m3, LDsg for liquid on skin is
20 to 25 mg/kg, depending on amount of moisture
present on skin; LDjgp is given as 6C to 70
mg/kg'ss .

(2) (U) Median incapacitating dosage.

®© Eye injury—ICtsg = 200 mg-min/m’.

@ Skin absorption (masked personnel)--iCtsg =
2000 mg-min/m° at 21° to 27° C. Wet skin
absorbs more mustard than dry skin; above
27° C, perspiration increases so that at 32° C
the ICtsg for skin absorption is reduced.to
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in the woods.
Considered to be nonpersistent if released as an aerosol. Liquid agent
can-be very persistent, since it vaporizes very slowly at ambient tem-
peratures.

COMEIDENTIAL

Original

1000 mg-=in/m3. Absolute erythemata
occurs with 0.0l mg of H/cm? of skinj
small blisters form at 0.1 to 0.15 mg/cm?
and larger ones at 0.5 mg/cm?.

Persistence. Summer--3 to & days in the open and 1 week

Winter-—several weeks, both in the open and in the woods,

Historical;

1822: First obtained bv Desprltz (ethvlene and
sulfur monochloride).

1854: Prepared by Richie.

1860: Prepared by Guthrie, also Niemann,
independently.

1886: Heyer; in Germany, used a new process
(thiodiglveol and phosphorus trichloride).

1 1912: Clarke used thiodiglycol and HC1.

July 1917: First used by the Germans. The
German term "lost" was formed from the two
names of the scientists, Lommel and Steinkopf,
who inveetigated the characteristics of Sulfur
Mustard.

1920: Gibson and Pope perfected Guthrie's method,
used dry and alcohol-free ethvlere and sulfur
monochloride.

.etection.

(AU Detectors.

(a) 92' USSR. ‘ ;//'

(b)(1)
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DST-16208-018-77-CHG 1

June 1977

®) @ e

®  Datector kits Model 19507 and Type
64,19,2% One yellow band tube to
' ‘ produce a yellow to- x:ed color, Sensi-~ .
o tivity, about 2 mg/m3.

(c)f (Uj' US 12 21
@ Blue band tube (DB3-NaOH test) in
. M1SA2A, MIB8A2, and M19 kits. Sensi-
tivity, about 1 mg/m3. E
@ Uhite band saapling tube (ﬁx‘agendorff‘s
test to differentiate Sulfur Mustard
~ from Nitrogen Mustard using appropriate
reagents) in M19 kit.
® ABC-M8 Indicator paper.
o M7Al VQsicant Dmtectof Crayon.

e AN-M2 Water Testing kic (DB3 test).

g _ [ ; 1(‘”}9’ | ®)(1)

(BX1)

2 @ Chemical rmﬁions.u'-n

(a) (U) Dragendorff's Test—See Tebun, Test is positive
for Nitrogen Mustard but negative for Sulfur Mustard. .

) O H?Al Vesicant Detector Cray_qg

o Chloramine _ Congo Red V
Sulfur Mustard ' » BC1 ‘Blue color.

' L, ED, and MD also respond to this test, but the nitrogen mustards do not.

(e) (U)y DB3-NaOH Test “(for alkylating and acylating
agents). )

CICH—S—CoHeCl . . ®
SULFUR MUSTARD = | C1CaHe — S\‘- /Cﬁ e ®

‘ ; A CH;
P ;t | - Neg. 513089  A'-
9- o - 103’
S cora;laﬁﬁrw.

1839
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NO, -
© @m,
' A
CHy v A Na OH " é"
! Hg (CN) W
3 7 (CATALYST) ,
N
: O
N
o83 : 1
4{p-NITROBENZYL)- A
' PYRIDINE : PURPLE-BLUE COLOR
Reg. 513" 7-.

Original -

(d) (U) ABC-M8 Detector Paper. See Sarin for dye con-

tent., H produces a red color.

11, 45U T - Mustard

a. €Yy Code or Alternate Designatidns.

@
@ (o)1)

b. - (U) Class. Vesicant.

c. (U) Chemical Name_ . Bis[2=(2-chloroethylthio)ethyl]
ether.

d. (0) Formula.

CgH;gC1508,

C1CH3CHy~S~CH2CHy=0-CHyCHp-S~CHyCH2C1

e. (U) Molecular Weight., 279.26.

£. (U) Alternate Chemical Names. 2,2-di(chloroethylthio)diethyl

ether.
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" g. (U) Raw Materials.

© Thiodiglycol (C,H,0H),S.
® Gaseous hydrogen chloride (HC1).

h. (U) Method of Manufacture.

on

: -8~ -
’;ﬁzcaz oo c /Cﬂzcaz s Cl‘*zcuz¢l

33\ +2HCH W Q\ +3“20
CH,CH, 0N CHy CHy= S = O, CH Ot

(Yields o 60-40 Mixtyrs of Hand T)

i. {U) Physical and Chemical PfOperties.

® Odor:  Mustard-like,
@ Physical state: Liquid.

@ Boiling point: -80° C at 0.02 mm Hg; 120° C
at 0.5 mm Hg. ‘ .

® Melting point: 8,97° C. The H and T mixture

) <Solubility: ‘Soluble in 6115, carbon tetra-
chloride, methyl alcohol, chloroform, ether,
acetone, benzene, toluene, monochlorobenzene,
and Sulfur Mustard, Inscluble in water and
petroleum ether.

o Specifiec gravity (liq): 1.24 at 20° C.

® Volatility: 2.8 mg/m3 at 25° C.

® Vapor pressure: 0.000029 mm Hg at 25° C.

® Decomposition temperature: 174° C at 2,0 mm Hg,

«
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(60:40) has a lower freezing point than H alone.®
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X ?RAL ; Original

3. (U) Method of Disseminétion. Standard chemical munition
charged with a 60:40 mixture with Sulfur lustard, .

k.‘ (U) Use. 60:40 mixture of H and T.
1. m Physiological E'EE s, [®D

(b)(1}

m. ~ (U} Decontamination. Alcoholic KOH or NaOH, bleach slurry,
sodium hypochlorite, DANC solution, and M5 protective ointment., Decon-
taminants also apply to the H and T mixture,>

n. (U) Proteciion Required. Protective mask and protective
clothing. T is less effective than Sulfur Mustard through clothing.

‘o, (U) Storage. Stable in steel containers. The H and T mix-
ture (60:40) is more stable than H alone.®

(b)(1)
®

(b)1)

'R (ﬂ‘ Persistence.
r'4

b))

r. (U) Detection. Same as for Sesqui Mustard.
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SYSTEMIC (BLOOD AGENTS)

1. {(U) General

Blood agents are absorbed into the body primarily by inhalation. They
affect bodily functions through action on blood hemoglobin or on the
enzyme cytochrome-oxidase system so as to prevent the normal transfer
of oxygen from the blood to body tissue and cellular respiration.

2. {(U) Arsine

a. Code or‘-Alternate Designations.
| °  Unii‘.ed 'States~*SA. t
® United Kingdom——SA.
“b. Class. vSystemic poison.
c. Chemical Name. Arsenic trihydi‘ide.

d. Formula. AsHj. ' . ’

e. " Molecular Weight, 77.95.

f. Alternate Chemical Names.

] Hydrogen arsenide.
@ Arseniuretted nydrogen.

g. Raw Materials.

e Sodium arsenide (NajAs).

® Sodium hydroxvide (NaOH) .

@ Water (H30).

» Arsenic. trichloride (AsClj3).

® Hydrogen (H5).
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. h.

Method of Manufacture.

' UNCLASSIFIED

Original @

Hethod A:
No_,’m + NaOH ¢ 3&020—-#&&!3-1-4&001
SA
Method B:
AsCI3VA+ BHZ-—-—-#- A.'HB -+ 3HC?
. . SA

Physical and Chemicel Properties,

L4

0dor: Disagreeable garlic odor.

" Physical state and color: Colorless neutral gas.

Boiling point: =-63° C,-

Melting point: =117° C.°

Solubility: Soluble in carbon disulfide, trichloro- . @
ethylene, acetone, phosgene, carbon tetrachloride. ‘
Slightly soluble in water.

Vapor density (relative to air): 2.69.

Liquid density: 1.34 at 20° C.

Volatility: 30,900,000 mg/m3 at 0° C.>

Vapor pressure: 11,360 mm Hg at 20° C.°

Heat of vaporizatiom: 53 cal/g.>

Flash point: Very low, SA ignites so easily that

it cannot be used in shells; it tends to explode

in air.

Decomposition temperature: 300° C. Decomposes
on exposure to light.a

Hydrolysis: Hydrolyzes rapidly.
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3J. Method of Dissemination. No munitions available. . .

k. Physiological Effects. Rapidly absorbed through the lungs
into-the bloodstream, arsine reacts immer ‘ately with the hemoglobin.
The compound has no effect on the eyes, nose, respiratory tract, or
skin. Damage to the liver and kidneys can occur. Slight exposure
causes headache and uneasiness. In larger doses the victim becomes
jaundiced, loses appetite, trembles, becomes weak, has abdominal pains,
nausea and vomiting. 1In severe cases, collapse cccurs followed by
convulsions, delirium, coma, and death. Effects may be delayed from
2 hr to 11 days. .

1. Uce. Delayed action casualty agent.

m.  Therapyv. Morphine sulfate, oxygen inhalation, unithiol,
whole blood transfusion.

n. Decontamination. None'required;'

9. Protection Required. Protective mask,

P. Storage. 'Stable if stored in varnished steel containers
at room temperature, away from light, letal catalyzes decomposition.
Relarzively stable in mild steel and Swedish iron if hydrogen sulfide is
added as a stabilizer, Stability is impaired by small amounts of water.

q. Toxicity. Median incapacitating dosage is 2,500 mg—mj_n/m3, .
It is estimated that a dose of 2 mg/kg would beé lethal to man. Maximum
allowable concentration. for prolonged exposure is 0.05 ppm.

Tr. Persistence. Neni)ersistento
s. Detection.?!
(1) US Detectors.

©  Blue band tube (DB3 test) in M19 kit.

e AN-M2 Water Test Kit (Gutzeit. test),

(2) Chemical reactions.

® DB3 test——SA produces a yellow to
orange color. '

L Gutzeit test-—AsHj3 + HgBr, (on
impregnated paper) —= Hg
Black color

10% : II
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t. Historical. 1873: Prepared by Janowsky.

3. W Cyanogen Chloride

a. ﬁﬂ; Code or Alternate Designations.

®  United States-—-cﬁ. (6)

° United Kingdom—CK. (U)

L4 France—Mauginite, Vitrite, (U) '

X USSR~~Klortsian., (U)

o (b)) (27

b. (V) Class. V Systemic poison and lacrimator.

c. {U) Chemical Name. Cyanogen chloride.

(U) Formula. CNC1.

e. (U) Molecular Weight. 61.48.

.f. ) Alteméte' Chemical Néq\_e;i. ' : a
° Chlorine cyanide.
®  Chlorocyanide. .

g (U) Raw Materials.

e Hydrogen cyanide (HCN).
‘®  Chlorine (Cl,).
° Sodium cyanide (NaCN) or Potassium cyanide (KCN).

h. (U Method of Manufacture.

P Method A.
HCN * C!z-—"CNCI + HC)

Cyanogen
chloride

110.
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Method B.

NACN + csa———-> CHCI  + NaCl

C ano en
lori

«i.: (U) Eouipment. Iron vessel and'cociiﬁg coils.

~3. (U)  Physical and Chemical Properties.

‘e Odor: Irrvitating and lacrimatorv to extent that
‘odor is unnoticed,

® Physicai state and celor: Colorlesskliquid.

L Boiling point: 14° c.5

© Melting point: =-6° C.5

@ - . Solubility: Soluble in water, alcohol, carbon

disulfide, acetone, benzene, carbon tetrachloridé,
Chloropicrin, Sulfur Mustard, and HCN. !

® Vapor density (relative to air): 2.1,

®  Specific gravity: 1.18 at 20° C. o | {
° | Volatility: 6,’132,000 mg/m3 at 25° C.°

® - Yapor pressure: 1,010 mm Hg at 20° C.°

e  Heat of vaporization: 103 cal/g.>

Flash point: None.
Decomposition temperature: Above 100° cC.

Hydrolysis: Very slowly hydrolyzed by m01sture,
products are HCl and HOCN,

k. (U) Method of Dissemination,® Artillery and mortar shells,
bowbs, grenades. Mixed with HCN as an airplane spray.

1. (U) Use. C¥. is a toxic gas whlch remains close to the
ground and producee immediate casualties, usually lethal. CK does not
hydrolyze in damp regions, and is thus effective in rain or fog. The
gas is usable both in the tropics and in cold climates.

111

"UNCLASSIFIED




UNCLASSIFIED .

ST-HB~03-18~-74 : ' ' Original

m. (U) 7P.ysiological Effect. CK irritates the eyes and lungs
and rapidly paralyzes nerve centers, especially those controlling the
respiratory system, The gas causes delayed deaths in low concentrations
and very rapid deaths in high concentrations. Rate of detoxification in
body is 0.02 to 0.1 mg/kg-min. Unlike Hydrogen Cyanide, it has a lacri-
mating effect aud does not stimulate breathing rate. ‘

n, (U) Decontamination.® Sodium hydroxide and DS-2. None
generally required under field conditions.

0. (U) - Therapy. Amyl nitrite; artificial respiration is used
if breathing fails or threatens to fail. Alternate injections of sodjum’
nitrite and sodium thiocsulfate (subcu:aneously or intravenously) could
be administered. Also the use of dicobalt edetate {Kelocyanor) is

suggested.

p. - (UY Protection Required. Protective mask. CK will break or
penetrate a protective mask canister or filter element more readily
than most other agents. To protect against CK, the charcoal is impreg-
nated with salts of copper, chromium, and silver. Canister life is

shortened if humidity is high.

©og. 143} Storage.8 The pure product will stand for 30 days at
65° C without excessive decomposition., It polymerizes in 40 to 60 days;
impurities tend to promote polymerization which may occur with explosive
violence. The impure product may be stabilized by propylene oxide or

arsenic trichloride.

r. (W) Toxic;_x. LCtsy is 11,000 mg-min/m3 and ICtsgy is
7000 mg-min/m3. Lethal dose also is given as 4,000 mg—min/m3 for 10 min
and about 3,500 mg-min/m3 for ) min (East Germany}.

S, (U) Persistence. Summer--10 min in the open and 20 min in
the woods. Winter-—20 min in the open and 2 hr in the wcods. -

t. .(U) Historical,
hd Discovered by Wurtz in Germany,
@ 1802: first prepéred by Berthollet in France.
. 1916: Used by French as "Vitrite" stabilized

with AsCls.
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@ (W) Pre. - @

° Two green band tube to produce a yellow
to red color. Sensitivity, about
8 mg/m3.°

(2) (U) Chemical reactions.

(a) (U) DB3 test (for highly reactive alkylating and
acylating agents, l.e,, carbonium ion formation).

1 ] o
CHy cong TOLYMER: _ vELLOW-ORANGE

IZATION POLYMER, COLOR
Z DEPENDING ON -
| CONCENTRATION
Xy , ' OF CNCI
${p-NITROBENZYL)--
" PYRIDINE

Ses. 11093

: (b) (U) DBR3-NaOH test--Unknown chemical reaction. Forms.
a red to black color.

(c) (U) Pyrazolone test--See Hydrogen Cyanide for
chemlical reaction, Forms red-purple color.

{(d) (U) Prussian Blue test (for cyanide ion)—’see
Hydrogen Cyaniae for chemical reaction, Forms a blue color.

(e) (U Tetra—Base test~—See Hydrogen Cyanide for
chemical reaction. Decomposing CK gives a positive light to deep blue
color, ’ ) :

(f) (U) DB3-503 test—Reaction is unknown, CK produces

a purple color,

NCLASSIFIED)
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,pégl Hgdrogen Cyanide

jﬂﬁi Code or Alternate Designations.

¢
W

()
)
)
1¢3))

United States—AC, (1)

‘United Kingdom--AC, (U}

France—-Vincennite (50% AC, 30% arsenic trichloride,
15% stannic chloride, and 3% chloroform to veduce
volatility), Manguinite (mixture of AC and CK),
Vincornite, Fragenite, Forestite.!l (U)

(o)1) s?ﬁl

®)(1) ger

Germany--Blausaure, Cyklom. (U)

oY1) e

Class., Systemic poison.

Chemical Names.

Hydrogen cyanide.

Hydrocyanic acid.

Formula, HCN.

Molecular Weight., 27.02.

Alternate Chemical Name., Prussic acid.

Raw Materials.

Sodium cyanide (NaCN).
Sulfuric acid (H,S04).

Acetylene (CpHj).

. Nitrogen (N3).

Chloroform (CHCl3).

Ammonia (NH3).

IDENTIAL
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i-

)

@

(U) Equipment. Ccoling coils, distillation apparatus, and

Original

"Method of Manufacture,?

Method A.

Hsot ‘
2NaCN + 4H250‘———-¢-2HCN -+ Nuzso‘ (Industrigi Process)

Method B.

Elecrric
e, + N, —22% o anen
2 2 F4 ,

HMethod C.

Heat
CHCI;‘s + NH3—-—-"‘- HCN + 3HMHCH

electrodes to produce an electric spark.

jo

()

L]

Physical and Chemical Properties.

Odor: Bitter almonds.
Pnysical state and color: Colorless gas.
Boiling point: 26.5° C.

Melting point: -13.4° C. AC congeals at this
temperature to a fibrous crystalline mass which -
melts at 15° C. Vaporization occurs so rapidly
in air that the cooling effect causes some of the
agent to cangeal.ll

Solubjslity: Miscible in water and alcohol.
Solnple in ether, glycerine, chloroform, benzene,
tricresyl phosphate, and organophosphates.

Vapor deusity (relative to air): 0.95.
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o Specific gravity (liq): 0.697 at 10° C.

e  Volatility: 1,075,000 mg/m3 at 25° C;°
37,000 mg/m at -40° C,8

° Vapor pressure: 756 mm Hg at 26° c.S
® Heat of vaporization: 210vca1/g.5

3
® Flash point: Low; agent is ignited 50% of the
time when disseminated from an artillery shell.

o Decomposition temperature: Above 66° C.

® . Hydrolysis: Slow under field conditions.
Hydrolysis products NH;, HCOOH.

k. (U) Method of Diéseminatioh. Rockets, mortar shells, and
-aerial bombs. ‘ o

[OIEY

i (@ Use.

b

m. (U) Physiological E£ffect. HCN interferes with utilization of
oxvgen by body tissues due to inhibition of cytochrome-oxidase enzyme
system. HCN causes a marked stimulation of the breathing rate. Symptoms
appear within a few sec to min after inhalation of vapors; high doses
usually are fatal in a few min., Symptoms of poisoning include weakness,
convulsions, loss of conscicusness, respiratorv paralysis, and finally,
death.5? Its rate of detoxification in the body is 0.017 mg/kg~-min.!!

n. (U) Decontamination.® None required under field conditions.

o. (U) Therapy. Amyl nitrite (or propyl nitrite) are used as
inhalants to oxidize hemoglobin to methemoglobin; the latter binde with
cyanide to prevent inhibition of the cytochrome-oxidase system. Amino~
phenol, sodium thiosulfate, and dicobaltic ethylenediaminetetraacetate
also are claimed to be effective antidotes.

Pe {U). Protection Required. Protective mask with canister con-
taining charcoal impregnated with salts of copper, zinc, and chromium.
Extremely high concentrations of HCN tend to degrade the chemical im-
pregnants and could cause death even against masked personnel if there
is a long exposure time,11




' - ‘COWTIAL :
ST-HB-03-18-74 T Original

, q. ) Storage. The pure material, in even small admixtures

of water or alksli, forms an explosive polymer on standing; 8 it can be
stabilized by adding small amounts of phcsphoric acid and sulfur dioxide,
or by dissolving in solvents, AC is also unstable when impure.a

' r. 41} onicitz. The median lethal dosage varies with concen-
tration due to high rate of detoxification by the body. The following

human estimates have been reported:®
£

Exposure Time Cﬁin) ~ LCtsy (mg-min/m3)
0.5 A » 2032
1. ‘ e 3404
3 4400
10 v 6072
30 ; : 20632

Note--The Soviets® values of LCtgy for AC are considerably lower than
"the US estimates given above. AC penetrates healthy skin, the ICt being
about 220 000 mg-min/m3, for 10 min,®

8. (U) Persistence. Although AC is lighter than air, the con-
centrations that can be generated by modern means of delivery are stable
for short periods of time, up to 10 min in summer and under favorable
conditions of terrain (plant cover}, up to 1l hr in winter. 11 AC probably ‘
is the Soviet's principal nonpersistent agent, and would be used on tar—
get areas where immediate occupation of an area is contemplated

t. (U) Historical,
. 1782: Discovered by Scheele,

e July 1916: Used by French at Somme as Vincennite
and later as Manguinite.

’;ﬂfa.netection.'

(1) (C) 'Detectors.

(a) y USSR,
9

[ (b)(1)
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® © _115_21-"

& Red band tube (Tetra-—l!ase tast)
in M19 kit, Sensitivity, 5 mg/m3.

o wWhite band sampling tube (Pyrazolone
test using appropriate reagents) in
M19 kit, ‘

6 Priussian Blue test in M19 kit.

® M8 Po:lnt Alarm, minimum detectable range,
0.1 to 0.3 mg/m?,2

(c)w}?{ East Germany.’

(b1

[

(@ (U PRC.

®  One black band tube to produce an
orange to r“sd color. Sensitivity,
about 5 mg/m

(2) )4 Chemical reactions. (1

(a) (U Pyrazolone tegt (for hydrolyzable cyanide ifon).

(o}
e o a
t » i . 8Y-
cn© +cl-@«~-c~u—— Gt = CNCl + PRODUCTS

~ /
ci

OCTOCHLORO-S YN-DIPHENYLUREA

CHy ‘ CHQ
= =
CNCI + f| ——— i
=~
CQOH c"lo N
4-PICOLINE AN NTERMEDIATE
" Neg. 513097
119 .
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CH, C-N
o cH=C ]
l =
= + ¢ Ow SEE—— T
l E 1 u 0 CHy
ck{j” 05,0 CH.z e CH3 CH;-? o
1- PHENYL-3-N ETHYL~ e _ e — N
5-PYRAZOLON tH-CH I
~
¢C =N
1
CHy.

REOD-PURPLE COLOR

NOTE: GA, CK, AC AND DC GIVE POSITIVE TESTS BECAUSE
THEY CONTAIN HYDROUYZABLE CYANIDE.

Nes. 513097

(b) (U) Tetra—Base test,

®

Cu 42 HCN —==Cu {CNIp +2H
CUPRIC CYANIDE

2 Cu {CN}, —mw Cu, (CN), + (CNy
CUPROUS  CYANOGEN

CYANIDE
@

CHy

CH4
N
N- ~N ~CH4 + (CN) —-PN ‘N*CH
CH/ CH3 ? @ O N 3. HCN
3 ~ s 3 CHy
CH,

p.p TETRAMETHYLDIAMING -~ BLUE COLQR

DIPHENYL METRHANE (COLORLESS)

Nascen:t cyapogen oxldizes color reagent to a deep blue compound.

Note--Free cyanide, usually associated with Tabyun, will give a positive
test. Decomposing CK and DC alsu will produce a color change.

REGRADED UNCLASSIFIED
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(¢) (U) Prussian Blue test (for hydrolyzable cya—ide ion).

6cND « Fe (OH), —e [Fe_ccms]@ c2cuQ@.

CYANIDE
ION
[Fe (cms]o re® - Fe [FaICNIg]
PRUSSIAN
BLUE

(b)(1)

@ y (b)(1)
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Section IV,

"~ RESPTRATORY (CHOKING AGENTS)

1. (U) General

Choking agents injure unprotected personnel chiefly in the lungs.
Irritation and inflammation result in edema. Lungs become filled with
liquid in severe cases, and death results from lack of oxygen (k=:wn as
drywland drowning). -

2. () Crlorine

a. Code or Alternate Designations.

e United Staﬁes-écl.

® United Kingdowm--Cl.

o France--Bertholite,

® Germany-—KLOP {mixture with chloropicrin).
b. Elggg; Lung injurant.

¢. Chemical Name, Chlorine. .

d. Formula. Cl,

e. ' Molecular Weight, 70.91.

"f. Raw Materials.

e Sodium chloride (NaCl).
e Water (H,0).

@ Nitric acid (HNO3).

o Nitrosyl chloride (NOC1).
@ Oxygen (0,).

# Hydrochloric acid (HCL).

. ) ® Ferric oxide (Fe,0,).
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" Physical and Chemical Properties. o o
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Method of Manufacture,Z2

° Electrolftic Method:

- Direct : : .
»2800] + 2920 WGszZNGOH -+ Hz

deg. 513106

@ Salt and Nitric Acid Method:

3NaCl + 4HNO_ —— Ct, + 3MaNO

s + NOCl + ZﬂaO

3

2NOCt + Oz —— Ciz + ZNOZ

Reg. 513101

® Hydrochloric Acid and Air Method:

SﬂCI + Fl’203M2F.Ci3 + SHZO

" 4FeCl, + 30 :
oCiy + » > 6Ci, + 2Fe. 0.

des. 21302

Equipment. Nelson cell (electrolysis).

< L

. Oodor: Pungent,

@ Physical state and color: Greenish-yellow gas.

@ Boiling point: -34.6° C.

e lelting point: -101.0° C.

@ Solubility: Soluble in water, Phosgene, Chloroplcrin, carbon
tetrachloride, i

o Vapor dénsity {relative to air): 2.4,
® Specific gravity (liq): 1.41 at 20° C.

e Volatility: 19,369,000 mg/m3 at 20° C.5
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@ Vapor pressure: 4992 mm Hg at 20° ¢.5

9 Heat of vaporization: 68.8 cal/g.>

@ Flash point: None.

° Decompoéition temperature: Greater thaﬁ 10C0° C.
° Hydrclyéis: Hydrolyzes slowly to HCl and HOC1.

j. Method of Dissemination. There are no standard munitions for
chlorine.

k. Use. Training.

1., Physiological Effect. The agent causes intense irritation of
the eyes and throat and causes coughing. Chlorine burns the upper res-—
piratory tract and can cause fatal pulmonary edema. Chlorine is rapidly
detoxified in the body. :

m. Decontamination. None required.

n. Protection Required. Protective mask,
o. Storage, Stable in iron cylinders, 1if dry.
p. Toxicity., LCig, is 19,000 mg-min/w3. ICtsy is 1800 mg-min/m3,8

g. Persistence. Summer--5 min in open areas and 20 min in the woods.
winter~-10 min in open areas and 1 hr in the woods.

r. Historical. April 1915: First gas used on an effective scale in
World War I. Employed by the Germans against French and British Colonial
troops in Ypres, Belgium.

8. Detection_.21
(1) US Detectors.
e Blue band tube (DB3-S503) in M19 kit.

® AN-M2 Water Testing Kit (o-Tolidine Test).
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(2) Chemical reactions.

@ DB3-503 test--Reaction unknown. Cl'produces
a purpie coIoro

o o-Tolidine Test.

CHy CHy .

' : : YELLOW-
€1z + H0 + HN-{ (D NH g =i ORANGE
, COMPLEX

() DicﬁlorodimethylﬂEther

Code or Alternate Designations. None.

Class., Toxic lung irritant.’

Chemical Name.  1,1'-Dichlorodimethyl ether.

Formula. CpHyClp0

£1CHp-0-CHzC1

Molecular Weight. 114.96.

Raw Materials.

® Trloxymethylene [(CH20)3]
o Chlorosulfonic acid (40S0,CL).
o %onochloroaceLlc acid (LlCHZCOOH)

° Hydrochlorxc acid (HCl)

e ,Formaldehyde‘(CHZO).

Original
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g. Method of Manufacture.?

e Method A:
Z(CH20)3 + SHCl —» SC!CHZ ‘O“G’laC! +73N20

1.1'Dichlorodimethyl
ether

® Method B:

- -

o e h] . .
2CH,0 + znosozm -3~ 2HOSO ocuzcu%cscnz,—o-—cnzct + H S0, + $Oy

Chloromethoxysulfonic -
Cacid -

' ® Method C:

2CiCH, COON 2215 cicH, ~ 0 - CH,C!
- Neg. 513106

h. Equipment. Iron vessels (1100 gal capacity) coated internally
with acid-resistant materials and fitted with stirring apparatus and
lead cooling coils.

i. Physical'and Chemical Properties.

@ Color: Colorless liquid,
® Boiling point: 104° C.

® Solubility: Insoluble in water; miscible in methanol
and ethanol; soluble in benzene and acetone.

® Vapor density (relative to air): 3.9.
® Specific gravity: 1.33 at 25° C.

® Volatility: 180 mg/m® at 20° C.
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j. Method of Disseuwination. Aerial spray; bombs, land mines,
artillery shells. ‘

k. Use. Considered too unstable for military use.

1.  Physiological Effect, The agent has a powerful irritant effect
and is more toxic than Phosgene (see Phosgene, IV para 7). The organs
of equilibrium are also affected; the victim staggers and reels and can-
not maintain hig balance. :

m. Decontamination. Alkaline solutions.

n, Protection Required. Protective mask,.

' 6} Storage. Unstable in presence of moisture, heat,'or sunlight,

p. Toxicity. Lowest irritant concentration for 10 min exposure
is 15 mg/m3. Lethal concentration for 10 min. expesure is 470 mg{m3.

qe ggftorical. January 1918: First used by Germans,‘in mixture
‘'with ethyl dichloroarsine,

4, (U) Dimethyl Sulfate ' B Q
a. Code or Alternate Designators. , _

@ United States--None,

® ACermany~foStoff (with methylchlorosulfonate).
® France--Rationite (with chlorosulfonic acid).
b. Class. Toxic lung injurant, vesicant, lacrimator.
¢. Chemical Name. Dimethyl sulfate.
d. Formula. C,Hg0,S.
c ¢
W #
S
(2R

CH30 C)(.':!-'!3

e. Molquéggﬂﬂgighg. 1126.13.
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f. Raw Materials. o

® tMethyl nitrite (CH3ONO).

@ Methyl chlorosulfonate (CH,504C1).
° Chlorosulfonic acid (CLSC,H),

@ Methanol (CH0H).

‘@ Sulfuryl chloride (S0,C1,).

® Sulfuric acid (H,S0,).

g8+ Method of Manufacture.
© Method A:

-——»(cn3}2504 + 2ZHCI

2CH30H + 802032

Dimethyl
sulfare

@ Method B:

2CH_OH + H

5 2504 — (CH,), 80, + 21,0

@ HMethod C:

@30N0 + CH3503C|—-—-V(CH3}2SO‘ + NOCi

\i

dex. 313109

@ Method D:
. CClg
2CH30H + CISO3H ""‘—-"'(C}!332 804 + HCI + HZO

Feg. 513110

h. Physical and Chemical Properties.

@ Odor: Faint odor of onions.

@ Physical state and color: Colorless liquid.
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® PRoiling point: 188° € with decomposition.
® Melting point: ~3° C to -7° C.

® Solubility: Soluble in water, ether, dioxane, acetone,
aromatic hyvdrocarbons.

@ Vapor densit& {xelative to air): 5;35.
e Specific graviéy: 1.33 at 15°>C.

® Volatility: 3,300 mg/m3,

@ Flash point: 182° C.

° Hydrolysis: Rapidly hvdrolyzes in water at or above'
18° C. :

P

i. Method of Dissemination.. Artillerv shells, hand grenades.

i. Use. Use too limited to establish combat value. Vapor too
easily decomposed by moisture to make it militarily effective, Used at
-present in industry as a methylating agent for amines and phenols. Also
used as a catalyst in preparation of cellulose esters, ‘

k. Physiological Effect. Delayed appearance of symptoms may permit
unnoticed exposure to lethal quantities. Powerful irritant of mucous
membrane, especially the eyes, nose, throat, and lungs. Action on lungs
results in bronchitis, pneumonia, and lung edema. It also has a blister-
ing and necrotic action on skin which may last 6 months. Causes prostra-
tion, convulsiouns, delirium, paralysis, coma, and death. ~Also damages
liver, heart, and kidneys.. :

l. Decontamination. Alkaline solutions and steam.

m. Protection Required. Protective mask and protective clothing.

‘"n, Storage. May be stored if kept dry Decomposes in presence
of moisture. '

0. Toxicity. Lethal concentration for 10 min exposure is 500 mg/m3
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p. Historical.

® August 1915: Introduced by Germans as filling
for artillery shells.

o September 1918: Used by Freach for artillery shells
and hand grenades.,

5.’4(65ubigh¢sgene

a. (@jpLode or Alternate Designationms.

® United States——bP. )
® United Kingdom—-DP. (U)

® Cermany--Perstoff, Green Cross (mixture with
chloropicrin). (U)!!

‘@ France-~Supérpalite. (U)

@ USSR—Difosgen. (U)

e o)) 258
hd <mm>’ ey

b. '(U) Class. Lung injurant.

¢. (U) Chemical Name., Trichloromethyl chlorofofmate,

d. ~ (U) Formula. C,C1,0,.
£
Cl-’?"O"C—C!

c
Neg. 513111

e. (U) Molecular Weight, 197.83.

f. (U) Alternate Chemical Names.

# Trichloromethy. ester of chloroformic acid.

‘®# Perchloromethyl formate.

o dﬁb' : : | 131
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g. (U) Raw Materials.

@ Phosgene (COCl,).
© Formic acid (HCOOH).
e Methanol (CH0H).

@ Chlorine (Cl,).

h. (U) Method of Manufacture.?

' US Method:

o N
Caco 7
COCI, + CHyOH ——2>-CIC  +HCI

4
Y
OCHS
Mcthyl
chloroformate
[+ B
' S u ¥
cic  +3c1, —>cCIC + 3HCH

\ , : '
‘ OCH; . ocCly o
. Neg. S13132 DP ' V : .

o USSR Method:

. o
P
JE—
CHyOH + HCOOH G +H0
: OCHy
Methyl
formate
lo ‘ llo
HC +4c1 —ﬁ-‘i—-—»’coc 4+ QHCY
A Y . 2 -QO'C \occ’
OCH, 3
: oP
Yeg. s11113

) i.- (U) Equipment. Special tile-lined reaction vessels and an
ultraviolet light source.
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" 3. (U) Physical and Chemical Properties.

¢ Odor: Newly mown hay or grass.v

® Physical st#tg and color: Colorless oily liquid.

© Boiling point: 127° C.

¢ Melting point: -57° C.

©@ Solubility: Its solubility in Phosgene, Chloropicrin,
Diphenyl chlorocarsine as well as certain smokes make
DP valuable for preparing tactical agent mixtures.®?

@ Vapor density (relative to air): 6.9.

@ Specific gravity:. 1.66 at 20° C.

©

'@ Volatility: 19,300 mg/m® at 0°C; 54,300 mg/m3 at 20° C.S

@ Vapor pressure: 2.4 mm Hg at 0° C; 10.3 mm Hg at 20° C.°

@ : @ Flash point: Nene,
® Decomposition termperatures: 301° to 351° C (yields two
molecules of CG)., Metals tend to catalyze the conver-

sion of DP to CG.B

® Hydrolysis: Slow at ordinary temperatures. Hydrolysis
products are HCl and CO,.

1« (U) Method of Dissemination. Artillery shells, bombs, grenades,
and rockets.

1. (U) Usge. Casualties are produced and enemy troops Are incapaci-
tated without denying the area to the attacking forces. DP is a delayed
or immediate-action casualty agent, depending on its dosage.

m. {(U) Physioclogical Effect. The dagent irritate~ eyes, throat and
respiratory tract, By its conversion to Phosgene in the body, it exerts
its primary effect oo the lungs by producing edema; lethal quantities of
DF cause flooding of lungs with watery fluid so that the victim dies of
oxygen deficiency. DP is slightly lacrimatory and differs from CG in
this respect. DP is not significantly detoxified in the body; thus, its
effect is cumulative,® . '
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n. (U) Decontamination.® . Alkaline solutions (including ammonia), live
steam, and aeration in confined areas; however, decontamination is not
required in the field.

o. (U) Protection Reqﬁired. Protective mask.

p. (U) Storage. Less active than Phosgene. Pure product can be
stored for longer periods of time. Needs no artificial refrigeration;
therefore, shells can be filled in the field. The impure product is
unstable in storage. Soviet material is stabilized with 1% to 2% phenol.

q. (U) Toxicity."»> LCtgy is 3200 mg-min/m3 and the ICtsgp is 1600
mg-min/m3.

r. (U) Persistence. Summer-—15 min in the open and 60 min in the

" woods. Winter--30 min in the open and 3 hr in the woods. DP is more

persistent in the field: than CG because of its lower vapor pressure,

s.. (U) Historical. May 1916: Used by Germans in retaliation for
French Phosgene shells, »

t. «CYDetection.

(1) (CMftDetectors.
(a) «F USSR. -

(o)1) P .
° R . N

(b) (U) us.2}

® Singl= green band tube (PDB-PAN Test)
in MI19 and M18A2 Xits.

® Blue band tube (DB3-SO; Test) in M19
kit.

(e) mce_r&ailz-so
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2y (W Chemical-reéctions.

© PD3-PAN test--DP produces a green color. See

Phosgene for reactions, -

® DB—SOs test—~-DP produces an orange to red

Reaction is unknown.

(U) Phenyl Dichlcroarsine

a.

Code or Altermate Designations.

United States-—PD.

®

° Germany--Blue Cross {1, Pfiffiéus.

o France--Sternite. |

Class. Toxic lung injurant and vesicant.

Chemical Name. Phenyl dichloroarsine.

Formula. C5H5A5C12

Do TP

Moleculsr Weight. 222.93,

Alternate Chemical Name. Dichlorophenylarsine.

Raw Materials.

Mercury acetate [(CH3COO)QHg].
Arsenic trichloride (AsCly).
Diphenylmercury [ (CgHg),Hg].
Triphenyl arsine [{CgHg)jAs].
Benzene (CgHg). »

Calcium chloride (CaClz).
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h. Method of Manufacture?

e Method A:
(¢]
o G H o C’CH
9-0-
’ 2 7N Heat
~0-Hg-0- —_—
CH,C -0-Hg -0 ccn3,+© 5 v @/
Benzene Phenylmercury
acetate

3

Acetic

Mercury neid

acctate

0

CaCly HgCl ) _ L
— + CH,C-0=Co=~0-— CCHy

Phenylmercury Calcium
chloride acetate

. ’ ct
!
As

\
Cl

PO

AsCly,100°C
4-35 Hrs

Method B:

Ho ' As\
B : Ci
3 @ \@+2As C'S Tsé-.—é-’ 2 @ + Hquz

: e Diphenyl

mercury e e T

Neg. 513116

@ gg;hod C:

As

| g

Triphenylarsine

250°C ;

+ 2Astly o

Neg. 513117
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m. Decontamination, Bleach, caustic soda, D5-2 and DANC. Also the
skin decontamination pad in the US M13 Individual Decontaminating and Re-
impregnating kit.8

n. Protection Required. Protective mask and protective clothing.

0. Storage. .Maylbe stored in iron cylinders if dry. Does not
attack irom. ' '

p. Teoxicity. LCtgqy by inhalation for 10 min expoéure is 2600 mg-

- 3 " 3 e - - mi 3

win/w?. ICtsp is 16 mg-min/m? as a vomiting agent, and 1800 mg-min/m
as a blister agent.

q. Historical.
® 1878: Prepared by LaCoste and Michaelis.

® 1914: Roeder and Blasi d=2veloped method used
commercially.

e 1917: Used by Germans as solvent for Diphenyl
cyancarsine. Later used by French with Diphenyl
chloroarsine as '"Sternite.,"

r. Qgtection.ZI

(1) US Detectors., DBT~Benzene test in M19 kit.

Sensitivity, 1.0 mg/m3.!2

(2) Epemicai.;;hhfion.“‘DBT;Benzene~cest,(fqr‘w_ B
arsenicals and heavy metal salts). » T T e

CgHy- CgHs
_c | CgHg — CgHg

/A‘\c; N SNHO ¢
2 _NH (SN _NR As
v S =¢ Eme— et As — § — C yd
~ \N N

NN -N_
PD CgHa-CoHy l(:::) CeHa-CgHy
~

Dl -3 - BIPHENYL - PINK OR RED COLOR
THIOCARBAZONE

Note - In absence of PD, a tan, light orange-brown, or yellow-orange color
devzlops in the presence of DM, DC, or DA.
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7. LﬁﬁiPhosgene

a.

é{ﬁhCode or Alternate Designations.

@ United States--CG. (v
o United Kingdom-~CG, 5-1 PG (mixtufe with Chlorcpicrin).

@ Germany--D-Stoff, (U)

» France-«Coliognite (Phosgene mixed with tin

~® USSR--Fosgen (U) (b)) (

B

tetrachloride).

e (o)1) y
° o)1) ( y

(L) Class. Lung injurant.

(U) Chemical Name. Carbonyl chloride.

{, Formula. CC1,0

o
"

ci- ¢
‘et

(U) Molecular Weight. 98.92,

(U) Alternate Chemical Names.

® Carbon oxychloride.
@ Chloroformyl chloride,

{U) Raw Materials.

@ Bone charcoai {catalyst).

® Oxvgen (0,) from liquid air.
e Coke (C>.

@ Dry chlorine (Clp)..
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_ Specific gravity: 1.4,

h. (U) Method of Manufacture.

Cc + 02—-—*.* CC)2

—— &7(
CO2 + 02+5c tZO

(¢}
I
CcO + Clz —» C1—-C

\
Cl

i, (U) Physical and Chemical Properties.

Odor: Newly rown hay or grass.

Physical state and color: Colorless liquid, impure
product yellow. .

Boiling point: §.2° C.
Melting point: =104° C to -128° C.

Solubility: Soluble in Chlorine, Chloropicrin, titanium
retrachloride, mustard, Diphosgene, and other organic

‘liquids. Slightly soluble in water. ' ‘4

Vapor density-(relative to air): 3.42.

Volatility: 2,200,000 mg/m® at =10°7Cy 673705000 — — . .
mg/m3 at 20° C.° T
Vapor greSSufe: 555 mm Hg at 0° C; 1180 mm Hg at

20° C.

Heat of vaporization: &0 cal/g.>
Flash point: None.
Hydrolysis: Not readily hydrolyzed under field

conditions; however, rain destroys its effectiveness.
Hydrolysis products are HCl and C02.8

j. (U) Method of pissemirnation., Mortar shells and aerial bombs.
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k. (U) Use. Delayed action casualty gas inAcloud gas_attacké.

1. (U) Physiological Effects.  Same as for Diphosgene, except that
it has no lacrimatory effect. It is not significantly deroxified in body;
thus its effects are cumulative,

m. (U Decontamination.® DS-2, water followed by alkaline solutions
{including ammonia) may be used to destroy Phosgene. Although decontamina-~
tion is not required in the field, aeration is desirable in confined areas.

n. {(U) Therapy. Oxygen should be administered initially in high
concentration and at positive pressure (hvperbarically) where there is
cough, cyanosis, labored breathihg, or restlessness, Artificial respira-
tion procedures are undesirable.>

o. (U) Protection Required. - Protective mask.

p. (U) Storage. Stable in dry steel containers. Requires refrigera-
tion for filling shells,

qv (U) Toxicity. LCtsg is 3200 mg-min/m?, and ICtsp is 1600 mg-min/m3.>
Exposure to 1000 mg/m3 for 5 min is given as lethal in 50% to 75% of cases,
i.e. LCtgp~75=5000 mg-min/m3 (East Germany)s!!

r. {U) Persistence, Summer--JO min in the open and 30 min in the
woods. Winter——20 min in the open and 2 hr in the woods.

s. (U) Historical.

@ 1812: Prepared by John Davy, English chemist, using
carbon monoxide, chlorine, and sunlight. -

e 18&8: Bone charcoal first used as catalyst.

@ 1915: Manufactured on large scale by Germans.
Used against British.

@ 1916: Used in artillery shells against French
by Germans.

& 1916: Used by British against Germans.
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t. Sﬂ‘hDetection.

(1) )RﬁhDetectors.

Original

(a) _gpf,g§§§.
®

) e us.2!

(bX1)

uiwvaw‘"“_‘""“*-w~n(c);_{§7'East_Germanz.

(d) (U) ERC.

@ One green band tube to produce & yellow
to purple color. Sensitivity, about -

0.5 mg/ma.66

2) () Chemical ieactions.

(a) (U) PLB-PAN test.
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. H ‘ . H
v oot . 1
€O C ~C =0 —CCl,
PHOSGENE @ - 1O +CO;
[N - . . L
\0“)\1 ) \C’Y"s\‘; ‘
P - DIMETHYLAMING - " P . DICHLOROMETHYL -
BENZALDEHYDE (PDB) N_N DIMETHYLANILINE

H
i
O
~——-——-—:cu3§z~~@ =8 =0
‘ on :

M
PHENYL - a - NAPTHYLAMINE 1 =N -
CPAN; ~e= -
» (CH31,N Q

Ncg. 513120 GREEN TO GREE“IS“.-BLACK LOLOR

Nete — Very high concentration of CK; CG, and Triphosgene give positive
reactions

(b) {(U) DB3-NaQH rest--CG produces a reawbrcwn.colﬁr.
Reaction unknown. . ’

(¢} (U) DB3-S03 test—CG produces an orange to red color.

Reaction unknown.

) (d) (U) Detector Crayon. N—phehylbenzylamine, 4-(p~nitroc—
benzyl)-pyridine, and scdium carbonate react with Phosgene to produce a
red color. Reaction not known.”3

8. {(U) Triphosgene

a. Code or Alternate Designations. None.

b. Class. Lung injurant.
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Chemical Names.

® Hexachloromethyl carbonate.

® Carbonic a:id—bis(trichlorohethyl)ester.

Formula. C3C1603

o]

it
—-—C - 1
CI3CO ¢ —ocCcC 3

Molecular Weight., 296.75.

Raw Materials.,

. @ Dimethyl carbonate [CO(OCH3)2].

® Dry Chlorine (Cl;).

Method of Manufacture;

o _ o
CH.0-0C - 0CH. + & ¢ Dlrect suniight
3 37 ° 2

H
P ClSCQ_— c 'OCC!s + 6 HCI

Physical and Chemical Properties.

® Odor: Freshly mown hay or grass.

@ Physical sta.te and color: Whité‘crystals.

e Boiling point: 205° C with decomposition to CG and DP.!!
@ Melting point: 78° C.

® Solubility: Soluble in Benzene, carbon tetrachloride,
and ether.

® Decomposition temperature: Decomposes into Phosgene and
Diphosgene on neating.

® Hvdrolysis: Reacts rapidly with hot water.
144
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1. Physiological Effect. Tfiphosgene causes coughing, tightness in
chest, eye irritation; burns eyes, throat and respirator tract.

j. Decontamination. Excess methyl alcohol.

k. Protection Required. Protective mask,

1. Strorage. Stable if dry. Does not corrcde metals.
m. Historical. 1880: First prepared by Councler in Germany.

n, Detection., Same as for DP.
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Ségtion V.

' RIOT CONTROL AGENTS

b 1. (U) General

) a. Riot control agents are used when it becomes necéssary for the

3 ' civilian and military police, or other agencies cof control, rorrection,.
or authority to dispell mobs, quell riots and rebellioas, cuvatrol public
disturbances and maintain the public peace. Ideally, riot control agents
are characterized by a combination of toxicological properties that will
ensure that lethal exposures will be extremely rare,

b. In recent years, the irritant agent has found a place in combat
operations to temporarily reduce the effectiveness of enemy personnel,
One of its major advantages in tactical operations is its use to pene-
trate fortified positions for the purpose of flushing-out the enemy.

c. Riot control agents generally are algogenic (pain-producing) in
nature. ' One important characteristic of these a~~nts is the short inter-
val between exposure to agent and onset of effeccs. Usually the effects
disappear soon after exposure ceases., -

S B Ao
o VR T

d. General methods of dissemination include: ’

s

. "{1) Mechanical irritant gas dispemnsers (truck mounted) are capable
“”""'ofrimmediatg;aggign or prompt discontinuance when desired. They cover large
S areas by centinuous use fromone point or.by movement while in action. They
‘ are designed to operate with a minimum of noise, and thé ®pevator—-is—protected
from the effects of the gas. The agents are disseminated in concentrations
which will be effective against personnel, but not permanently harmful to

them. ' The dispensers. can be used at temperatures between -32° and 52° C.

3
!
!

s Sy

g

R

(2) Portable gas dispensers are capable of being easily and safely
carried and operated by one man. Like the truck-mounted item, they are
capable of immediate action and prompt discontinuance when needed. They
project micropulverized powdered agent a minimum of 40 feet.

(3)  Bursting-type grenades provide for the dissemination of a non-
lethal dose of an incapacitating agent under ncrmal field conditions. The
‘burster type explodes immediately and therefore cannot be kicked away or
thrown back, as can the conventional burning-type grenades They are opera-
tional under all types of weather conditious. ’ .
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(4) Helicopter-mounted dispensers disseminate riot control agents
cver a larger area than would be possible with ground dispensers. These
facilitate the delivery of agent to the center and rear of enemy troops
too large in numbers to be controlled from the grourd. .Further, the down-
draft of the rotary blades assists in the dissemination of the agents.
Commercial crop dusting equipment has been tried for this purpose and it
is believed that, with certain modifications, it will be suitable for use
in dispevrsing riot control agents, ‘

2. {C) Bromobenzyl Cyanide

a. (U) Code or Alternate Designatiors.
6 United States--BBRC, CA. |
@ United Kingdom—BBC.
® france—-Camite.
o Ggrhany——T—Stoff.

b. (U) Class. Riot control, lacrimator.

c. (U) Chemical Name. a—~Bromo-a—-cyanotoluene, ' Q
d. (U) Formula. CBHSBrN
Br

O
CH
\

CN

e. (U) Molecular Weight. 196.00.

f. (U) Raw HMaterials.,

© Toluene (CgHgCH;),
e Chlorine (Clz).

& Potassium cyanide (KCN).

® Bromide (Brz).
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.g. (U) Method of Manufacture.

CH CH,CH

3 R ' 2
@ =+ Ci 2 ————lp + HCI
Toluene Benzy!
chloride
CHZCN
KCN ethanol Sol.
p - -+ KCI
80" C
oo Benzyl
cyanide

De
Br, i
" < S .
T CH  + wer
CN
38C

@ h. (U) Physical and Chemical Properties. '
® Odor: Bitter almonds or soured fruit.?

e Physical state and color: Yellowish-white crystalline
Tsolid. Tt e — e L

@ Boiling point: 242° C with decomposition.
@ Melting point: 25° C to brownish oily liquid.

® Solubility: Scluble in Phosgene, Chloropierin and
organic solvents; insoluble’ in water ‘and ccid aicohel.

® . Vapor density (relative to air): 6.6.

@ Specific gravity: 1.47 at 25° C (liq).?
1.52 at 20° C (sclid).

o Volat_:ilitiy: "130 mg/m3  at 20°C; 420 mg/m3> at 30° c.5

@ Vapor pressure: 0.012 mm Hg at 20° C.
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® Heat of vaporization: 55.7 cal/g at boiling point,
‘e Flash point: None.
® Decomposition tehperature: Decomposes slowly at
60° C; decomposes completely at 242° C with the
formation of hydrobromic acid and dicyanostilbene.5
® Hydrolysis: Very slow; forms complex condensation

i.

jv

products during hydrolysis.

u) Methods of Dissemination. Grenades, candles.

(U) Use.

by contaminating the soil; for training and riot control.

k.

(U) Physiological Effect.

acute pain in forehead, burning sensation .of mucous membrane.

1.

W.

- N

porcelain-,

(1} Decontamination.
effective but may damage material.
5011ing or steam.

,(U) Protection Required. Protective mask,

Original

For harrassment. of troops and to deny terrain to enemy
Severe lacrimation, nose irritation,

4 20% alcoholic sodium hydroxide spray is
Clothing can be decontaminated by

(U) Storage. Sloﬁly decomposes. Can be stored only in glass-,

on all common metals except lead.

0.

{(w Tox1c1t2.

lead-, or enamel-lined containers. Vigorous corrosive action

LCtsg is approximately 8000 to 11,000 mg-min/m3,

but a lethal concentration cannot be obta:aﬁd under ‘ield conditions, The
ICtsp is abhout 30 mg—mln:m3.8

p‘
weather.

{(U) Persistence. Depends upon the method of dissemination and the

Heavily splashed liquid persists 1 to 2 days under average weather

conditions., Extremely persistent in soil.

q.

(U) Historical.

1881: First prepared by Reingr in Germany by brominating

benzyl cyanide.

1914: Manufacture in industry started.

1918: Introduced by French, also used Simultaneously

by United States.
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' r. '%tection.

(1) (eY US Detectors,l2,21,22

DST-1620H-018~-77-CHG 1

(b)(1)

(2) ycﬂxemical reactions.

(a) (U) DNB test (for carbanion).

v
@—CH—CN

BROMOBENZYL

CYANIDE

NO,

“OL
Q ~NO,

CHLORODINITROBENZENE

. 1
NaOH @,—c-—cn
A .

O

Br

Br
i

o e

Neg. 513125

(b) (U) CK test--BBC produces a yellow to orange color.

Reaction unkncwn,

NO
I 2
0

RED-PURPLE
.e. ... COLORED COMPLEX

()

(b))

(bX1)

3. ‘t})’ Chloroacetophenone

a. g,& Code or Alternate Designations.

@ United States--CN, Mace, and CNC (mixture of CN and’
chloroform, 30:70). (U)8»357

® United Kingdom~~CN. (U)




ST-HB-03-18-74

CONFISENTIAL

@ Germany--T-Stoff. (U)

© USSR-—-KhAF. (U)

(b))

(uU) Class.

Riot control, lacrimator.

(U) Chemical Name. a—-Chloroacetophenone.

(U) Formula. CgH7Cl10

(]
-4

Q-
CH_Ct

Neg. 5106

(U) Molecular Weight. 154.59.

(U) Alternate Chemical Names.

® Phenacyléhloride.

® Phenylchloromethylketone.

(U) Raw Materials.

® Acetic acid (CH3COOH).

® Chlorine (Cl3).

® Sulfur monochloride (S2C12).

@ Benzene (Cghg).

(41D Mefhod of Manufacture.

2

[
CH,CO00H + ,Clz ———— CICNRC + Wy
\

o

Neg. BI3N2T Monochloroacetic

acid

&

Original




Original

GOMEIDENTIAL

0

4camtc + 8,0, + 3 —-~3-4c1cazc + 280, + amct

‘et

- Chloroaceryl
chloride

s AlCly o
+ CICH,C —— CCHCI +NE1

Neg. S13107

(U) Physical and Chemical Properties.

Odor: Odor of apple blossoms in low cencentrations.

Physical state and color: Colorless crystaliine solid.

Boiling point: 244° to 245° C.
Melting poinﬁ: 54° to 56°C.

Solubility: Soluble in chloroform, Chloropicrin,

- ethylene dichloride, chloroacetone and other orgsnic

solvents; inscluble in water.
Vapor density (relative to air): 5.2.

Specific gravity: 1.26 at 55° C (liq).
1.32 at 15° C {solid).

Volatility: 30 mg/m? at 0° C; 105 mg/m? at 20° C.

Vapor pressure: 0.0054 mm Hg at 20° C; 0.158 mm Hg
at 55° C. '

Heat of vaporization: 98 cal/g.
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® Flash point: Bigh‘enoﬁgh not COVinterfere with
military use,. ,

® Decomposition temperature: Stable to boiling point.

¢ Hdydrolysis: Not readily hydrolyzed, but the rate of
- hydrolysis is accelerated in the presence of alkali.
The products of hydrolysis are HCl and hydroxymethyl-
phenylketone.}! ‘ :

3. (U) Method of Dissemination, Artillery and mortar shells, pellets
mechanical dispersers, candles and grenades as burning mixtures, and
special cartridges fired from a pistol or riot gun,>?>7 (CNC may be dis-
seminated by spray tanks, mortar shells, bombs, and grerades.)®

k. (U) Use. To harass the enemy troops; in mixtures, as riot control
and training agents, ' '

1. (U) Physiological Effects. CN causes lacrimation and irritates th
upper respiratory passages. In higher concentrations, the agent produces
burning and itching sensations especially on moist parts of the body. It
is rapidly detoxified in the bodyv.8

m. (U) Decontamination.® Hot soapy water, hot sodium carbonate Q
(washing soda), hot sodium hvdroxide. Aeracion is sufficient in the field

n., W Protection Required. Protective mask.

o. (U) Storage. Stable in storage.

p. - (U) Toxicity.® 1ICtgy is about 80 mg-min/m?. LCt¢, by inhalation
for 10-min exposure is 11,000 mg-min/m? for smoke or aerosol.

9. (U) Historical.

@ 1869: Discovered by German chemist, Graebe,

@ 1919~1920: Suitable grocess for manufacture workéd
out by United States.?!

R ' r. Jkﬂg Detection.
' (1) (S)ﬁggyectors.

a) (@) USSR. )1

(b)(1)
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(b)‘ (U) 22.12;21

® Two green band tube (DNB test) in
M19 kit. Sensitivity, about 2 mg/m3.

o Blue band tube (DB3-NH40H test) in
119 kit. Sensitivity, about 2 mg/m .

® Blue band tube (DB3-NaOH test) in
M19 kit. Minimum detectable range,
50 to 100 mg/m3."

o  Blue band tube (DB3-S0; test) in
M19 kit, .

(2) (U) Chemical reactions.

(a) (U) DNB test (for carbanion).

[ 0 H o

o
— C-CHLCI | E—C—Ct

A-CHLOROACETOPHENONE

p

NO,
]

I
~ AND,
C C Ci NO,

CHLORDINITROBENZENF C

RED- PURPLE COLORED
COMPLEX

(o]

(b) (U) DB3-NaOH test——CN produces a blue color. Reaction

1s unknown.

(c) () DB3—SO3,tesc——CN produces an orange color. Reaction
is unknown.

(&) ) DB3—NHQOH test-—-CN produces a blue or purpla-blue

_color. Reaction is unknown.
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L. Gé& Chloropicrin

é'

(W
e

(v)
(v
)

(w

(w

Code or Alternate Designations.

United States—-PS.

United Kingdom--NC, Vomiting gas, PS, G-8,
PG (mixture with Phosgene).

Germany--KLOP (mixture with Chlorine), Green
Cross (mixture with Dp).1!

France~~Aquinite,

USSR--Klorpikrin.

Class. Riot Control--lacrimator, lung irritant.

Chemical Name. Trichloronitromethane.
Formula. C14;CNO,.
c
1
ct - f - noz
¢t

Molecular Weight. 164,39,

Alternéte Chemical Names,

@ Nitrochloroform.

‘e

€5))
®

Trichloropicromethane.

Raw Materials,

Nii:romethane (CH3ND,).
Chinride of lime (CaOCl,).
Chlorine (Clz).

Calcium picrate ([CgH;(NO2)30]zC2)
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@ Chloroform (CHC13).
® Cglcium hypochloritg Ca{0Cl),.
@ Nitric acid‘(HN03).
e Hydrocﬁloric acid (HCL).
® Trichloroethylene (CLCHCCL,).
® Acetone [(CH,),CO0].
@ Trichlorcacetaldehyde (CIBCCHO),
® Sodium hypochloritev(NaOCl).
o Picric acid {CSH2(N02)3OH}.
e Sodium hydkr'oxide (NaOH) .

h.  (U) Method of Manufacture.?

. @ ‘@ French Method: . ’ s

HNO, + 3HCI —» N :
s NOCI + CI, + 2H,0

.(CH3)2CO +:NOCI + BClz + QHZO-‘-’PCISCNOZ + 2C0 +  14HCI

2
Chloropicrin

e German Method:

OH
NO, NO,
+ 22Ca(0cl); —> BCI3CNO, + 6CaCGy + 3CalOH), + 132acr,

NOz
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@ Romanian Method:

CuCt

. - , ‘
——=5-CI,CNO_ + 3HC!
CH,NO, + 3CI, CI4CNO, ,
e US Method:
. NOz O2N
N0y )-0—-Ca—-0 @ NO, *+ 11CalCCh, + 2H,0—2C6C1,CNO, + 6CaCO; + 4CalOH); + 2 CaCly
NO, NO,

e Other Methods:

Method A:

CHCl, + HNO, —b CI_CNO. + H_O

3 3 3 2 2

Method B:

ClCﬂCCSz 2 ‘HNOSM C338N02 4+ HCHO

Method C:

(':83 CCHO + HN03——VC!3C!‘C’}E + CO + nzo

Method D:

OH
8O, 8O,
2 = 0-5°C
+ HCl, + 5H0 ——=—3- 3Ci,CNO,+ 3CO, + I3HC!
NO,
Newso S13132
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Method F:

CHsNO

(U) Physical and Chemical P,ro‘perties.

Method E:

CH3N02 + NaOCt + NaoOM + 2C32-~>C¥ CNO_ + ZNACI-*-ZH;O

2

ST~-HB~03~18~74

3 2

+ 3 H + 3Ci > CI :
NaOH A ’czw-—rqacnozf 3INeC! + snzo

® Odor:

e Physical state and color: Colorless oiiy liquid,

Intense stinging odor,

® Boiling point: 112° C.

® Melting point: -69° C.

‘e Solubiiity:‘ Soluble in organophosphorus compounds,
mustards, Phosgene, Dijhosgene, Chlorine, chloro-

. form, carbon disulfide, benzene, and alcohol;
insoluble in water.!!

® Vapor density (relative to air): 5.6.

® Spécific gravity (liq):  1.66.

@ Volatility: 165,000 mg/m3 at 20° C.

® Vapor pressure: 18.3 mm Hg at 20° C.

j. (U) Method of Dissemination. Aerial bombs, as a spray (alone or

(Y) Use.

mixed with Phosgene), mixed with chlorcacetophenone in artillery shells,
mixed with 70% chlorine for cloud gas atracks (Yellow Star Gas).

In cloud gas attacks for narassment, terrain denial,

and to produce <casualties; in mixtures, as a riot control agent; and as an
insecticide. o )
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1. (U) Physiological Effect.

'Original

Lacrimation and.irritation of nose and

throat; causes lung irritaticn as concentration increases; nausea and

vomiting.

m. {(U) Decontamination.

n. (U) Protection Required.

o. .(U) Storage.

p- (U) Toxicit
is 9.0 mg-min/m>.

q. (U) Persistence.

Liquid Chloropicrin cause skin lesions:
Alcoholic or water solution of sodium sulfite.
?rotective masks.

Stable for long periods in steel cylinders.

Lowest “irritant concentration fer 10-min exposure
LCtsn by inhalation is 2000 mg—min/m3.

Summer--1 hr in the open apd.&;hr in the woods.

Winter-~12 hr in the open and 1 week in the woods.

r. (U) Historical.

e 1848:
e 1916:
and Allid es.

Lﬂﬁrbetectiun.zl

Discovered by English chemist,

Stenhouse.

Used by USSR, subsequently used by’ both Germans

(1) ;CS Detectors.
.
L o)1)
]
’(2) {(U) Chemical reactions. DB3-503 Test-~PS produces a red-

purple color. Reaction is unknown.

7
5. WFD) CS

21

a. (U) Code or Alternate Designations.

o United States—~EA 1779.

e ‘United Kingdom--T 792.

® France——CB.58
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b. (U) Class. Riot control-—-Lacrimator, sternutator.

c.. (W) Chemical Name. Ortho~chlorobenzalmalononitrile.

; - d. (U) Formula. C,;qHgC1N,

i . - €l /N
; : : » CH=C
; . \
{ : ;Ej:r CN

e. (U) Molecular Weight. 188.5.

a
f. (U) Alternate Chemical Name. o-Chlorobenzylidene malononitrile.

g. (U) Raw Materials.
e o-Chlorcbenzaldehyde [C1(CgHy)CHO].

. Malonoﬁitrile~[CH2(CN)2].

(:fii 'h. (U) Method of Manufacture.’2

cl ) /
Piperdine
"50 ’ _(c,gtezlys!) 'C\
+ H clocny, — CN 4+ KO
. 2 2 Ethanol 2
: Malononitrile (solvent) cs
o-Chlorobenzaldehyde

1. (U) Physical and Chemical Properties.

e Odor: Pepper—like.

® Physical state and color: White crystalline powder.
e Boiling point: 310° to 315° C.

® Meiting point: 93° to 96.5° C.

® Solubility: Soluble in hexane, metﬁylene chloride;
insoluble in water and ethanol.
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o Specific gravity: 1.30..

@ Volatility: 0.71 mg/m3 ar 25° c.B

@ Heat of vaporization: 18.2 Kcalfmole.sg

e Heat of sublimation: 25.6 Kcal/mole.

e Flash point: 197° C.

e Hydrolysis: Rate of hydrolysis i determined by rate
of dissolurion. Dissolved €S has a half-life of about

A 45 min. . Solid CS in water hydrolyzes very slowly.

E : Hydrolysis is fast in alkaline water containing‘deter-

; gents (half-life at pH 10 is less than 1 min).%%

3. {(U) Method of Disseminatggg.a Candles, aerosol cloud of finely

divided particles, bursting and burning type grenades, vehicular and air-
£ craft aerosol generators, aerial bomblets, morrtar and artillery cartridges,
E‘ or special cartridges fired from a pistol or riot gun.5’8557 CS can be
; disseminated in three forms: "CS", CS~1 and C$S-2. "CS" is a pure crystal-
line material used in pyrotechnic munitions and is dispersed thermally to
create an aerosol. CS5-1 is a micropulverized mixture {particle diameter, : g
3 to 10 p) of 96% raw CS and 4% silica aerogel. The aerogel reduces e
agglomeration. 5-2 consists of 93% to 96% micropulverizad €S and 4% to
7% of a silicone~treated aerogel(silica-hexamethyldisilazané or nydrophobic~—
treated Cab-0-Sil). The silicone-treated aerogel prolongs the effectiveness
of the agent in terrain-denial applications by preventing agglomeration,
increasing flowability, and markedly increasing the agent's hydrophobicity.
CS-1 and CS-2 are used in bursting-type munitions and bulk riot-control
agent dispensers.®?

k. (U) Use. CS, in its three forms, is used to control riots and
mobs in major police actions. The agent 'is used to neutralize enemy forces
when intermingled with civilians and nonlethal effects are desired. It
is also used as a training agent.

1. (U) Physiological Effects.. CS produces immediate effects even in
Jow concentrations: "safe distance' and "'no effect" concentrations of cs
were given as 0.01 mg/m3 and 0.004 mgfm3,'respeCtiV61y.70 The agent cloud
causes severe burning sensa. ion in the eyes with copious tears, coughing,
difficulty in breathing, and tightness of the chest. The eyes close
involuntarily, the nose runs, and there is a stinging sensation on moist
skin, -as well as dizziness or swimming of head. Heavy concentrations will
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cause nausea and vomiting. Effects last 5 to 10 min after the affected.
individual is removed to fresh air. During this timeé, such personnel are
incapable of effective action. 1Its rate of detoxification in the body

is quite rapid.'8

m. (U) Decontamination. Personnel should find fresh air, face the
wind, and avoid rubbing the eyes. . Area decontamination is not necessary.
Personnel may shower after leaving the contaminated atmosphere but this
action should be delayed for at least 6 hr if tb->re is any particulate
matter still on the skin, to avoid the.stinging, itching, and reddening
which could result from contact with water. A 1% sodium bicarbonate
solution can be used to wash the .eyes. A 107 monomethanolamine in water
plus detergent or a 5% sodium bisulfite solution can be used as decontami-
nants. ) '

- n..  (U) Protection Required. Protective mask and ordinary field
clothiag fastened at neck, wrists, and ankles will give complete protection.

o. (U) Storage. Stable in storage; very slight action on steel.

p. (,C;N?U')/Toxicity. ®)(1)

(o)1)

q. (U) Persistence. CS and CS-1 are nonpersistent. ©CS-2 is considered
persistent, '™ . ) . ) T .

r. (U) Historical.

e 1928: Synthesized by B. B, Corson and R. W. Stoughton
in United Kingdom. SO < .

@ 1959: Designated United States Army standard riot
control agent.

6. 9&3 Excelsior

a. (U) Code or Alternate Designations.

® United States--Excelsior.
© United Kihgdom—-Arsacridine.
® Germany—-Excelsior, Ex.

NO FOREIGN DISSEM
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b. (U) Class, Riot control--lacrimator, sternutator.

c. (U) Chemical Name, 10-Chloro-9,10-dihydroarsacridine.

df {U) Formula. QSWOAQCl

Neg, S1311R
. H ]
ﬁﬂ .
o]

e. (ﬁ) Molecular Weight.' 276.59.

f. (U) Alternate Chemical Names.

@ 5-Chloro-3, 10-dihydrvacridarsine.
; ®  Arsacridine chloride. » _
; 2- 5;5 Raw Materials. ; ‘ ‘
;gil' ; ‘ . ‘ Gib

e ®)(1)

NO FOREIGN DISSEM
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h. VMethod of Manufacture.
(bX1)

4
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7 :
i. gQ7/Physical and Chemical Properties.
®
(X1
°©
. 4. (€) Method of Dissemigation. b))

| b)(1)

k. (U) Use. Riot control.
< ’ (b)(1)
1. (C) Physiological Effect.
(b)(1)
m. (U) Decontamination. Caustic solutioms.
n., (U) Protection Required. Protective mask.
] : (bX1)
Q v oYM

p. (€) Toxicity. (0)(1)

| (o)1) |
q. (@) Historical. o))

7. %G Experimental Agents
a. (CMEA 3547,

(b)(1)

Qef,Code'or alternate designations.

(b)(1)

(2) (U) Class. Riot control agent.

"(3) (U) Chemical name. Dibenz-(b,f)-1,

(4). (U) Formula. C; JHgNO

. oo

167

4-oxazepine,

3 , CONFIDENTIAL




TSR YR

'CONFIDENTIAL

ST-HB-03-18~74 . . A Original

(5} (Y) Molecular weight. 122,17.73

V(6) _£€¢) Raw materials,’™

o

@

()1

(N ,(/(})/Mechod of manufacture,’%

{b)(1)
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(8) QC}/Physicalvand chemical properties.’3

ST-HB-03-18-74

[

(bX1)

(9) (&) Use.

(B)(1)
(B)(1)
(10) (C) Physiological effects.’%»75777 (b)(1)
(b)(1)
(11) (U) Decontamination. Not known.
(12) ¢€) Storage. (o)1)
(b)(1) I
(13) (/CA/ Toxicitv. (o)1)
®)(1)
A€) EA 4923.
169
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(1) (U) Code or alternate designations. None.

(2)  (U) Class. Riot control-—irritant.

3) {9)'Chemical name, (b)(1)

(4) §C3 Formula.

(bX1)

(b)1)

(5) (€) Molecular weight.
73

(6) gg)’ghysical and chemical properties.

®

(bXT)

(7)  (e) Use.

(8) (U) Physiological effects. Causes burning sensation in eyes,
shortness of breath, and runny nose, Almost impossible to keep eyes open.
Blurry vision and difficulty in focusing also results. Recovery occurs
12 min after being removed to fresh air.”73

(9) (U) Decontamination. Not known.

(10) (L) Storage. (o)1)

(b)(1)
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(11) (V) Toxicitz.73,79.8°

(a) (U) By intravenous route, the LDsg in mice is greater
than 20 mg/kg and the median effective dose (EDsg) is 1.8 mg/kg; the LDgj
of a dog is five times greater than that of the mouse. The LCtsp's: for
the rat and dog by the inhalation route are 184,000 and 63,000 mg-min/m3,
respectively.

(b) (U) The 1,3,7 isomers have been prepared and studied : }
for their effects on rabbit's eyes (UK). The l-isomer is a very strong e
irritant, but ics,effects are temporary and no adverse effects on the

eye. or tissue surrqundlng the eye are noticeable. The 3-isomer is non-

irritat1ng, but the 7-isomer produces permanent and irreversible damage _ ‘
to the eye (blindness) and to the tissue surrounding the eye. : ' s
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Section VI.

VOMITING AGENTS .

1. (ﬂ}QG&neral

a. %omiting agents are used in combat operations as well as for mob
and riot control. Under field conditions, vomiting agents cause great
discomfort to their victims; when released indoors they may cause serious
illness or death. ‘

b. The act of vomiting is a complex series of movements which are
controlled by-a center located near the medulla.

2. Eh-Adansite

) Code or Alternate Designations.
P46
®

. -

b. (U) Class. Vomiting agent, lung irritant, sternutatcr.

c. {U) Chemical Name. 10-Chloro~5,10~dihydrophenarsazine.

: d. (U) Formula. C;,HqASCIN-
¥ H
Ci

e. (U) Molecular Weight. 277.57.
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. (U Alternéte Cﬁemical,Names.
o Diphenylamine chloroarsine.
o ?henarsaiine chloride.\ 
° VB-Aza—lo—arsenanthracene chloride.
. 10~Chlofo-5,10—dihydroarsacridine.

g. (U) Raw Materials.

® Hydrochloric acid (HC1).

° Aniliﬁe hy&fochloride (CgHsNH» *HC1) .

® Arsenious trioxide (Asy03).

° Di§henylamine hydrochloride [(Csﬂs)zNH°HCI}.'
® Aniline (CgHgNHp).

"h. (U) Method of Manufacture.

@ US Method:

H,_S0

: 2%
R i .
6HCI + As,0," —3- 28eCly + 3H0
Arsenic
trichloride
NH, NH, @ HCI A “
N
oo s
@ * @ 200 - 230°C @ @ TNH G
Anﬂine Anilinc . . .
hydrochloride pnphenyhmxne
N H '
A:ms‘. N
—— , + 2HC!
" As .
‘ : ct
oM
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e Italian Method:

C/T @.Hc, mo__»(j:“/o

Diphenylamine
hy rochlondc

i. (U) Equipment. Large steam-jacketed kettle fitted with an
agitator and reflux condenser.

j. (U) Physical and Chemical Properties.

Odor: Féint aromatic.

Color:  Commercial (CW) grade, brownish green
crystalline solid; pure, yellow crystalline solid.

Boiling point: 410° C with decompositioa.
Melting point: 195° C.

Solubility: Soluble in furfural and acetone;
slightly soluble in common organic solvents;
insoluble in water. Not readlly soluble in any
of the liquid CW. agents,

Specific gravity: 1.65.

Volatility: 0.02 mg/m3.

Vapor pressure: Very low.

Heat of vaporization: 54.8 cal/g.

Hydrolysis: 1In aerosol fbrm;'hydrolyzes vapidly
to diphenylarsenious oxide and HCI.

k. (U) Method of Dissemination. Candles, grenades.
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1. (U) Use. DM is . used to producé tempéfary casualties, or is
mixed with Chloroacetophenone for use as a riot control agent and for

military training purposes, DM and Chloroacetophenone also may be added
to smoke mixtures to produce nauseating and lacrimatory effects.

m, {U) Physiological Effects, The first symptoms are a burning senca-
tion in nose and threat, eye irritation, severe headache, violent sneezing,
coughing, acute pain and tightness in the chest, nausea and vomiting. The
symptoms appear more slowly, but last longer, than those of DA. (See
Diphenylchlorcarsine.) The rate of action is very high, and the effects
~may last up to 3 hr. 1In low doses, it is detoxified quite rapidly.8

a. (V) Pecontamination.® Bleaching powder or DS-2 is used in enclosed
arcis. No decontaminant required in open fields.

0. (U) Protection Required. Protective mask.
p. (W Stotage. DM is stable in steel containers if pure. The agent
corrodes iron, bronze, and brass. <

q. (U) Toxicity. Ictso is 22 mg-min/m3 for 1 min, Ll.sg is about
15,000 mg-min/m=. ' ,

(:; v r. (U) Persistence. . For candles, 10 min in the open for both summer
and winter. . ' ‘

s, (U) Historical.
e 1915: Prepared by Weiland in Germanvy.
@ 1918: Prepared independently by Adams in United

States. Method of manufacture was greatly simplified’
and perfected by Contardi and Fermaroli in Italy.

W
t. ( Detection.

(1) (CﬁuDetectors.
L s ————

| . {a) (Gf USSR. 1i] V B)1)
‘ ox) G -
| . : o o 176 -
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(b) (U) US.!'2,21

& DM test in M19 kit. Sensitivity,
0.2 mg/m3.

@ DBT-Benzene test in M19 kit. Sensi-
Ctivity, 1.0 mg/m3.

_ () (U) PRC.8! Detector Kit, Model 19507 Two white band
tube to produce a red color. Sensitivity, O.1 mg/m3,

21

(2 (U) Chemical reactions.

(ay (U) DM test,

o

) o .
1 o, oo O o7 | A°
@ % HNOy As <L O As i \OG) +2 N;\G)
N ";1 - 2Na OH N i )
{ . H RED OR DARK RED-BLACK
H COLORED COMPLEX

H
1]
Note: In high concentrations of DM, o yellow color moy be produced.

. O_ OH
NO, \\As;;TO,NOI
‘ :: iN
|
H
YELLOW COLORED COMPLEX

Neg. S1310

(b) (U) DBT-Benzene test--DM, as well as DA and DC, produces
a tan, light orange-brown, or yellow-orange color. Chemical reaction is
unknown. ' ‘

Note-~PD produces a pink-red color.

3. (U) Apoworphine Hydrochlori&e

a. Alternate Code. or Designation. None.
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b._:Class. Vomiting zgent.

c. Chemical Name, Apomorphinium chleoride,

d. - Formula, A
Foranvla cl7“|7N° HCi ) NZO

H
o

-H
1 Cle
(CHy

e. Molecular Weight. 312.80.

f. Raw Materials. Morphine, obtained from Papaver somniferum (opium
poppy) by extraction. :

g. Method of Manufacture.

ol/2 H_C ‘ll'

HCI 2
150°C ‘
] ©
ms Ct
Morphine Apomorrhinc
: hydrochloride

h. Equipment. Standard chemical processing equipment.

i. Physical and Chemical Properties.

@ Odor: Odorless.

'® Physical state arnd color: White or grayish white
crystals or powder, gradually acquires a green
color on exposure to light and air.
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'@ Melting point: 200f to 210° C.

® Solubility: Slightly soluble in water and alcohol
(one gm dissolves in 50 ml of water or 50 ml of
-alcohol). Very slightly soluble in chloroform and
ether.

3. Method of Dissemination. Aerosol.:
k. Use. Incapacitating agent.

1. Physiological Effects. Its analgesic properties are diminished
as compared with morphine; its emetic action is caused by a stimulating
effect on the medulla, The agent may also cause considerable depression
and excitation. '

m.  Protection Required. Protective mask.

n., Storage. Store away from light and air.

o. Toxicity. Subcutaneous doses of 6 to 7 mg will cause emesis.
The latent period after subcutdneous injection is 3 to 10 min. It is
also effective when inhaled ‘as an aerosol. Doses over 100 mg/man may
be fatal.“ '

4, (V) Diphenyl Chloroarsine

a. Code or Alternate Designations.

® United States—-DA.
® United Kingdom—-DA.
@ Cermany-blark I.
® USSR--DIK, Klark-l.
b. (Class. Vomiting agent, lung irritant, sternutator.

c. Chemical Name. Diphenyl chloroarsine.
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d. Formula. (CgHg),AsCl.

e, Molecular Weight., 264.5.

f. Raw Materials.

® Monochlorobenzene (CgHCl).
 ® Hydrochloric acid (HC1).

@ Arsenic trichloride (AsCly).
® Sodium arsenite (NaaAsO3);
® Sodium (Na).

e Sodium hydroxide (NaOH).

© Aniline (CgHgNH;).
e Sulfur dioxide (80,).

@ Nitrous acid (HNG,).

g. Methods of Manufacture.

o US Method:
Ci

3 + AsCl +  EBNg o As + GNoCl

. 3
Monachlorobenzene : @ @

h Triphenylarsine
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Exhyl acetate
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@”‘

lo Nn.m
Neg. 5131ks
@ German Method:
N=ENCI
NHZ
+H >
» NOZO HCl + 2"20
Benzene-
diazonium chloride
(o]
1]
NoO-As— ONo
No “’03
— e NaCl + "2
Disodium phenyl
arsenite ‘

2]
1]

HO —As-OM

HC)
z + 2NaCl
Phenylarsonic
acid
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Phcnyhrscmous
oxide
NaO-As~ ONa
2NaOM
+ Hgo
Disodinm =
pbenylarsenic
oxide
NI NCI

0 ONe
. /

Sodium

Y 1) ) v
L©/ ©+«ocu + N,

Qxydprenyhntmons

. OXI ! 4
Neg. 513146

o @(@m

Dlpbcnyhrs:mous
oxide

oWe

Ap
SO, +H, 0 fs‘, +azso‘
g ©
Bis-diphen hrscmous
Oxt
182
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2HCl -2 :
= + H,0
DA -

h. Physical and Chemical Properties.

@ Odor: None.

L] Pbysical*staté and color: White crystalline
solid; crude material may be liguid.

. ©® Boiling point: 383" C with decomposition.
® Melting point: 39° te 40° C.

® Solubility: Soluble in acetone, ethanol, chloroform
and Chloropicrin; inscluble in water.

® Specific gravity: 1.4.

e® Vapor pressure; 0;0@16 mm Hg at 20° c.®8
® Volatility: 7.2 mg/m at 20° C.°

® Hydirolysis: Decomposes in water.

i. Method of Dissemination. Burning-type munitions (grenades and
candles).

- 3. Use. Training and riot control purposes, and as a toxic smoke
for harassment of enemy troops.

k. Physiological Effect. In minimum concentrations, DA causes great
irritation to upper respiratory tract, sensitive peripheral nerves, eyes,
and skin. When present in stronger concentrations, or inhaled in weaker
concentrations for a long time, the agent attacks the deeper respiratory
passages., DA causes a tickling sensation in the nose, followed by sneezing,
with a flow of viscous mucous; irritation spreads down throat, and coughing
and choking easues. Headache, especially in the forehead, increases in
intensity until it becomes almost unbearable; also, there is a feeling of
pressure in the ears and pains in the jaws, teeth, and chest, shortness of

183

UNCLASSIFIED

1917




* UNCLASSIFIED

| ST-HB-03-18-74 Original

'Y

breath, and nausea with vomiting. The victim has an unsteady gait,
dizziness, weakness in the legs, and a trembling all over the body. The
effects appear in about 3 or 4 min after exposure to the agent.  After
15 min in uncontaminated air, symptoms gradually disappear and recovery
generally is complete in from 1 to 2 hr.

' 1. Decontamination.® Caustic solutions, DS~2 are used in enclosed
spaces. No decontaminant is required in field.

m. Protection Required. Protective mask.

n. Storage.. Agent DA decomposzs slowly, but is quite stable when
pure. The agent is very corrosive to stee).
o. Toxicity. IDSO for a 10-min exposure is 12 mg-min/m3; LCtgy
by inhalation of aerosol is 15,000 mg~min/m3. ‘

. ﬁ‘ ‘Persistence, For both summer and winter, 5 min by HE detonation
and 10 min by candle dissemination.

q. Historical.
® 188l: Discovered by Michaelis and La Coste. A ‘

& 1918: Used by Germans in artillery shells (14
million were loaded; found to be ineffective). ' -
Solutions gave poor dispersions. When DA is
mixed with high explosives, the explosion com-
presses the particles rather than blowing them
apart. Allies later showed it could be dispersed
effectively as a toxic smoke.

‘r. ' Detection.  US--~DBT-Benzene test in M19 kit to produce a tan,
light brown or vellow-orange color. Reaction is unknown,? !

5. (W) Diphenyl Cyanoarsine

a. Code or Alternate Designations.

‘® United States—-DC, CDA.
e United Kingdom--Dr.

® Germany--Clark II.
184
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Class. Vomiting agent, lung irritan;, sternutator.

Chemical Name.  Diphenyl cyanoarsine,

Formula. (CGHS)ZASCN

Molecular Weight. 255.0.

Raw Materials.

Diphenylarsenious oxide [((CgH,),As),0].
Silver cyanide (AgCN).
Hydrocyanic acid (HCN),

Mercury cyanide (HgCN).

Diphenyl chloroarsine [(TgHg),AsCl].

Potassium‘cyanide {KN).

Diphenylarsenious sulfide [((CgHg),As);S].

Method of Manufacture.

®

Method Az

1
I

Diphenylarsenious

oxide

185
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® Method B:
: P

DIPHENYL CHLOROARSINE

¢,©
O ©

DIPHENYLARSENIOUS SULFIDE

160 -200 C

2 HRS
MERCUROUS
CYANIDE

* HgCN

‘ o ® German Method:

(o]

OIFHENYL CHLOROARSINE

h, Physical and Chemical Properties.

o Odor: .

@ Physical state and color:
solid.

@ Boiling point: 290° C.

186
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® Melting point: 31.5° C.

@ Solubility: Soluble in chloroform and other organié
solvents; insoluble in water.

®. Vapor density (relative to air): 8.8.

@ Specific gravity: 1.45.

e Heat of vaporization: - 79.3 cal/g .8

@ Vapor pressure: 4.7 x 10”° mm Hg at 20° C.8

® Hydrolysisi Hydrolyzes slowly to hydrogen cyanide
and diphenylarsenious oxide.8

i, Methods of Dissemination. Grenades, smoke candles.

j.- Use.  For general harassment of troops, and for training and
riot control purposes. :

k. Physiologicél Effects. DC causes irritation of eyes, running
nose, sneezing, coughing, severe headache, acute pain in chest, nausea
and vomiting. For moderate concentrations, its effects last about 30
min after individual leaves contaminated atmosphere; at higher concen-
trations, its effects may last up to several hr. It is rapidly detoxified
in the body.8

1. Decontamination.® DS-2, caustic solutions (sodium hyroxide,
sodium carbonate, sodium bicarbonate, or ammonia). No decontaminants
are required in the field.

m. Protection Required. Protective mask.

n. Storage. DC is stable at all ordinary temperatures, but very
corirosive on iron aiid steel.

o. Toxicity.® 1IDg, is 30 mg-min/m3 for 30 sec exposure and 20 mg-
min/m3 for 5 min exposure. LCtsp is 10,000 mg-min/m3; it is almost im-
possible to build up a lethal concentration in a praccicable length of
time, .
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. Pe. Persistence. For both summer and winter, 5 min by HE detonaticn
and 10 min by candle dlssemlnatlon.

Qe Historical
‘@ First prepared by Sturniolo and Bellinzone in Italy.
@ 1918: Developed and adapted by Germans as an improve-
ment over DA. (Physioclogically more active than DA.)

Cousidered the strongest of all irritant compounds
used in World War I,

r. Detection.
(1) US Detectors.?,21

@. White band sampling tube (Pyrazolone test
using appropriate reagents) in M19 kit.

® Red band tube (Tetra~Base>test) in MI19 kit.
Minimum detectable range, 0.1 to 10 mg/m?.

@ Prussian Blue test in M19 klt. Sensitivity,
about 40 mg/m ‘ , '

o DBT-Benzene test in M19 kit. Sensitivity,
about 1 mg/m?,

(2) Chemical reactions.?!

® Prussian Blue test (for cyanide ion).

For the reaction ¢f cyanide ion in the Prussian
Blue Test, see AC.
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& Pyrazolone test-—DC produces a red-purple
color. See AC for chemical reaction.

® Tetra—-Base test--As it decompdses, DC .
produces a light to deep blue color. See
AC for chemical reaction,

® DBT-Benzene test——DC produces a tan, ligkt

orange-brown, or yellow-orange color. Chemicsal
reaction is unknownm,

189
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Section VII.

INCAPACITANTS
)
1. (8 Gereral
a. (U) In recent years, a new concept of chemical warfare has

" developed which proposes the use of agents that are incapacitating rather
than lethal for certain military operations. The advantage of the
incapacitating agent lies in its ability to inactivate both civilian and
military personnel for a relatively short period of time with very few,
if any, fatalities. In areas with friendly populations, the use of these
-agents. may prove advantageous.

b. (U) 1Incapacitating agents must fill the basic requirements
common to all chemical agents: reasonable cost of manufacture from
readily. available materials; a high degree of stability in storage as
well as during and after dissemination; routes of entry into the body:
that are compatible with present delivery systems; a reiatively short
time interval between exposure to the agent and the onset of desired
effects. 1In addition, the difference between the effective and. lethal
doses of an agent must be wide enough to guarantee the spontaneous _ ‘
recovery of the victims with no after effects, and the agent must cause
a disability that is visible to the eye and predictable,

c. (U) The incapacitant may be distinguished from the irritant
(riot control agent) by its delayed onset of symptoms and its persistence
for a period greatly exceeding that of exposure. Most of the incapacitating
agents may be categorized according to their ability to alter. or disrupt
the nervous system:

_ (1) (U) Psychochemicals. These compounds (usually indole,
tryptamine, or piperidine derivatives) may be described as psychotropic,
psychotogenic, psychotomimetic, or hallucinogenic., The effects produced
may include visual and aural hallucinations; a sense of unreality; and
changes *n mood, behavior, performance, mémory, attitude, concentration,
perception, and thought processes. Representative agents of this group
are BZ, Benactyzine, and Lysergic Acid Diethylamide.

(2) (U) Paralyzants. Agents that interrupt nerve impulse
transmission at the skeletal neuromuscular junction (for example, curare)
and those that block tramnsmission in autonomic ganglia (for example,
hexamethonium) are found in this group.
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4] Some physical irritants may be considered as incapacitants.

Representative of this group are the active principles of poison ivy which
produce a delayed onset of symptoms with a persistent effect.

,(z’f | (bY1)

(b)(1)

Benactyzine

Code or Alternate Designations.

® United States—-WIN 5606, Suavitil, Phobex.

e United Kingdom—Lucidil, Nutinal, Suavitil.

@ France-—-Parasan.

© Sweden—-Suavitil,

@ Italy—Beatilina.

o USSR—IEM-22, Amizyl, Diazyl.
® Romania—Nervatil.

Class. Incapacitating agent,

Chemical Name., 2-Diethylaminoethyl benzilate.

Formula. CpgHogNOg
OH C,H

1 f 1 29

Neg. 513153
Molecular Weight. 327.4,
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f. Alternate Chem»ical ‘Names.
() Benzll:_lc acid B—fd'ie;:hylaminoethyl ester.,
e B.—Diethylamiﬁoethyl benzila.te. )
] 2-Diethylaminoethy1 diphenylglycolate.

g. Raw Materials.

) AZ—DiPIthylaminoethanol (CGHISNO).

e Benzilic acid (CIL.H1203).

‘e 8-Chloroethyl-N,N-diethylamine (ceumcm).

h. Method of I‘(ax'auf::lct:ul:'e.12

] ' ® Process A: :

p ) . - CZHS
: COO(CHy), N 7

; COO CHj3 . : . . 2 Y K¢

' ' i 275 .

. : | C2Hs, | - f

-~ d .

- O c "+ HO CH,CH,N — c- O + CH,OH .

3 : = | ‘ SCHs i . ' i

f OH OH . ‘)

4 METHYL BENZILATE  2-DIETHLAMINOE THANOL BENACTYZINE !

E Nes. 513104 o

4 ® Process B:

; € H

) @ - 20 o

cooicHpy, N M ra

3 COOH 2 C M,

¥ _ CaMHs |

g + CICH,CHy N ————— c

E‘ A ] _

K OH

 BENZILICACID i - CHLOROETHYL - BENACTYZINE

N, N - DIETHYLAMINE : HYDROCHLORIDE
Heg. 913155

i. ‘. Eg.uigment-. Standard -hemical processing equipment,

Physical and Chemical Properties,

"® Physical state and color:

Hydrochloride is a white
crystalline solid. .
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® Boiling point: 149° to 151° C at 0.0l mm Hg.
© Melting point: 51% C. Hydrochloride: 177% vo 178° C.3

® Solubility: Hydrochloride is soluble in water (14.9 g~
per 100 ml at 25° C) and in alcohol very slightiy
soluble in ethet.3 . - ’

ke . Use. Incapacitating agent; medically, as a tranquilizer,
sedative, hypnotic, antispasmodic, antihistamine, anesthetic,

1. . Physiological Effects. Benactyzine, a cholinergic blocking
agent, depresses function of subcortical formation and affects muscarine-
cholinoreactive structures, Conditioned reflexes are disrupted ro cause
optical hallucinations, confused speech and incoherent thinking. Other
symptoms are agitation, ataxia, blurred conscxousness and partial amnecia
of single eventg,

m. Toxiéity (in man). An oral dose of 8 mg causes lassitude,
sleepiness, and apathy., . A 40 to 70 mg dose produces the psychotic effects
within 15 to 20 min after intake. Psychosig reaches maximum after 2 to
3 hr and the effects last for 5 to 6 hr. Doses up to 90 mg may be given
without fatalities.

. Historical. : ®

@ 1936: Patented by Swiss Firm "CIBA."

® 1938: Horenstein and Pahlacke in Germany. -

@ 1946: US pat. 2,394,770, Hill and Holmes {American
Cyanam4de)

. & Bz

a. _/icf/ Code or Alternate Designatious.

©>
° b)) 7.

o

b. (U) Class. Incapacitating agent,

Ce (U) Chemical name. 3-Quinuclidinyl benzilate.
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(U) Formuila. C 12H2 3N03 ‘

Hevel 0,071

(U) Molecular Weight. 337.41.

£C) Raw Materials.

(b)(1)

/fé} Method of Mauufacture,?

ST-HB-03-18-74

{B)(1)
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h. () uipment, Standard chemical processing equipment. ’ .

1. (9} Physical' and Chemical Properties.

!

® )

j. (C)Y Method of Dissemination. b

L)1)

K. (U) Use. Incapacitating agent. Its principa] drawback is

the unpredictability of its effects on troops in the field.
(bX(1)

l. () Physiological Eifects..

(b)(1)
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. : (bX1)

(b}

T (U) Decontaminarion.® Hot soapy water.

C. {(U) Protection Required. Gas mask against inhalation.

p. £C) Storage. (o)1) -s;
(B3(1) ;
q. (U) Persistence. Persistent. ' : %

r.  (€) Toxicity."

W o
(®)(1) s '
e (b)(1
(2) (€ : :
(b)1)
'(b}“} (C) Historical. (b1 ‘

t.  @u Detection.

(1 },7)’ US detectors.l? 21
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(b)1)

4. (U) Lysergic Acid Diethylamide

a. Code or Alternate Designations.

< VLSD.

‘ LDS~25 (tafftate salt).

@ Delysid.

o United States — EA 1729. ' ' ’
b, Class. Incapacitating agent.

Ca Chemical Namesg,

® D-Lysergic acid diethylamide,

@ 9,l10-Didehydro-N,N-dicthyl-6-methylergoline—86-
carboxamide. : ’

d. Formula. CagHy5N30

SLaMs
CON
tHs
L new,
HN '
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‘e.  Molecular Weight. 323.42,

€, Raw Materials.

(1) Natural Source: Lysergic acid (CiSHIBNZOZ) from ergot,

(2) Synthesis:

C® N—Ben26y1~3«(B-carboxyethyl)~dihydroindc1e
(Cy1gH17NO3) .

® Thionyl chloride (‘SOCAlgv).,

® biazcmethane (CH5N5) .

o Aluminum chlovride (AlClj3).

e Hydrazine (NyH,).

@ Bromine (Br).

@ Nitrous acid (HNO,).

® Sodium methoxide (NaOCHg3). . @
@ Diethylamine (C,Hg5),NH, |

o Sod;um brominehydride (NaBrH).

® Trifluorcacetate anhydride (CF3CO0).,0,
@ deium cyanide (NaCN). &

® Sulfur trioxide (soé).

® Methanol (CH3OH),
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- 8. Method of Synthesis., [1] 2 ‘ ’ ‘
OO
soCl, ‘
Am; o
CaHtyCON ' | %CON
N-Beazo l-] 6 bo thvl N-Benzoyl-5-keto-1,2,2a,3,4,5.
dxl:; droindol xyethyl) Ce ‘ hcx’ahydrobcnzin&ole
Bromination 0‘
c H,CON
&meoidetivaéive
- °
' R SMs '\ l :
‘-‘ .-H-'CHZ—‘ o
2-Mc!.hyl-2~mcthykmmo- CH,

methyl-l J-dioxolan

CON :
S“S Ketal-ketone-derivative

0. CM3

i )
Acid hydrolysis N—C HzCOCH!

HN
Diketone derivative

NaOCH 3

Tetracyclic ketone derivative
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- Acetylation

then reduction
with NaBcH

CH,CON—
© Secondary alcohol derivative

CN
¥ I Jew
SOCl; in liquid § - o
_ then NaCN in o
liquid HCN - o
) ) C"sf:o*
Nitrile derivative
CH,0H "
3 ‘
Methyl ester desivative
Alkaline hydrolys'is ' coon’
then dehydrogenation

" with inactivated:

Raney nickel

o (:O(I)CM3
CH,N2

Esterification

Lyscrgic acid methyl ester
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NiH, | .
3
Lysergic acid Hydrazide
cous
HNO;
Ses. €13158

A

(C2Hs )2 NH

D-Lysergic acid diethylamide

Alternate route on conversion of Lysergic Acid to LSD:

(CF;CO)Z Qor SO]
(C2Hs )z NH
DL-Lysergic acid ‘ . D-Lysergic acid dicthylamide
Nas, Sl3len !
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h. Equipment, Standard chemical pfbceésihg equipment.,

'i; Phy51cal and Chemlcal Propertles.'

. Physical state and colo*' Crystalline colorless
solid )
e Melting point: 80° to 85° C, thh decomp051tion 11
° Solubility: Imsoluble in water; its salt (for

example, tartrate) is soluble in water.

. Methods of Dissemination. Aeroscls, ingestion with food and
water. ’ : ’

k. Use. Incapacitating agent.

1. ' Physiological Effects. Aerosols are absorbed rapidly through

‘the mucous membrane. The same amount of. LSD gives same reaction by oral

sr inh-lation routes, but by inhslation, onset of symptoms is faster and
the ion, shorter. The onser of symptoms also increases with the

dos 1. . with larger doses intensifying and prolonging the effects. -

LED causes disturbed visual perception, distortion of shapes and objects,
hallucinations of color and geowetric patterns as well as sound; and
difficulty in concentratlon, maklrg decisions, and communication. There
is also a loss of time sense, dulling of senses of taste, smell, and
touch. Reactions range from tenseness to panic and from friendliness

to aggressxveness. Ingestion by normal human subjects produces temporary
psychic changes simulating a schizophrenic state alternating between
euphoria and depression, and including illusions and hallucinations, with-
drawal from reality, and a sense of "lightness.” A dose becomes effective
in 5 to 10 min, and effects may last from 4 hr to several days. Insomnia
may last 16 hr., )

m. Therapy. Chlorpromazine. Frenquel (A~p1per1dylb nzhydrol),

dibenzylamine,'or ,arbiturates {Amyral).

n. Decontamination. Unknown.

O. Protection. Required. Gas mesk for protection against aerosol
inhalation.

Ap.: ‘Storage. Stable in crystalllne dry form, warer solutlons are
stabilized with tartaric acid. ‘

"gq. Persistence. Persistent.
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" Toxicity. There is a very wide mnrgin of safety between . .

incapacitating and lethal doses. ICtgy is S5 mg-min/m3 with an inhala~
‘tion rate of 15 liters/min for a 70-kg man. The effective oral dose is
1 ug/kg or about 70 ug/man.. . : :

Se

Se

L.

)
)

Be

) Chemical~Namas.'

o 1~Pheny1~l—piperzdylcyclohexane hydrochloride

‘@ 1~Phenyl-l-piperidylcyclohexane (Basic form).

History.

e 1943: Partial synthssis by Stoll and Hofmann.

e 1956: US pat. 2,736,728, Pioch (Eli Lilly & Co.).

©  1956: US pat. 2,774,763, Garbrecht (Eli Lilly &
) CO‘.)- X . V ’ .

e . 1964: US pat. 3, 141,887, Patelli, Bernardi

- (Farmitalia),

Detection. Unknown.

Sernyl

<$§¥ Code or Alternate Dgsignations.

%

(b)(1) - : ql'

(U) Class. Incapacitating agent.

{Azidic form)

(U) Formula, Acidic form - Cy7liygCIN. Basic form - Cjy7H,sN.




ST-HB-03-18-74 | ; o Original

O cze b ND‘

o

©

idi Basic Form
Heap. D160 Acidic Form

e. (U) Molecular Weight.
® Acidic form — 279.66.
° Basic form -- 243,20,

f. (U) Alternate Chemical Names.

o Phencyclidine hydrochloride (Acidic form).
° Phencyclidine (Basic form).

. B.. (U)° Raw Materials and Method of Manufacture. Commercial
process, not divulged by manufacturer.

h. (U) Equipment. Standard chemical processing equipment.

i. (U) Physical and Chemical Properties of ‘Acid Form.

o Physical state and color: White or colorless
) c¢rystalline powder. '

° Melting point: 220° to 226° C with decomposition.

s Solubility: Soluble in water, alcohol, aniline,
cresovl, and methylene chloride; insoluble in ether,
cyclohexane, toluene, and acetone.

[ Vapor pressure: Less than 0.5 u at 60° C.
3. (U) Physical and Chemical Properties of Basic Form,
= Physical state and color: White or colorless

crystalline powder.
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e Boiling point: 340° C.
®  Melting point: 46.3% C
e  Solubility: Soluble in lipids, toluene, methanol

methyvlene choleride, and other organic solvents,
1nsoluble in water.

k. (U) Method of Dissemination. Liquid splashed in eyes or on
Skln, ingestion with food or water, aerosols.\ .

1, (U) Use. Incapacitant; originally developed as an anesthetic.

M. %E%” Physiological Effects,

1 ey | ©xn

(B)(1)

{2) (U) By the oral route, a 5 to 10 mg dose brings on effects

.SLMllar to alcohol intoxication. Distance vision is blurred and the

subjects give the impression that.they are unable to think and that time

is standing still. A 10 mg dose brings on vertigo and ataxia. The ‘ -
effects after a 5.mg dose last about 8 hr and for a 10 mg dose about 13 “ =
to 14 hy, with the peak occurring 2 to 4 hr after iugestion.

{3) (U) Intravenous injection of Sernyl results in mydriasis,
ataxia, weakness, prostration, tonic and clonic convulsions, and .death
if the dose is large enough. A 0.1 mg/kg dose produces a '"don't care"
attitude. . A dose of 0.25 mg/kg brings on anesthesia for 5 hr; subjects
exhibit'hallucinations,'and even mania, upon emergence from the anesthesia,

A'l0 mg dose causes hallucinations, marked agitation, and maniacal

excitement. For a 10 to 15 mg dose, catatonic stupor with cessation of
reaction to pairful stimuli results. The duration of these effects is
dependent on age. In clder subjects, both male and female, the effects
last 1 to 2 hr and gradually disappear, leaving the subjects pain free
and in a state of euphoria. In males, the stupor is followed in 15 to
20 min by noisy, restless, and violent delirium which, in some cases,
requires forceful restraint for peridds of up to 3 hr. Some complain of
distorted vision and unpleasant hallucinations. The femaleg are usually
in a happily drunker state and. require no restraint. A state of amnesia
lasts for 3 to 4 hr after injection. :

cogsme@a.
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(&) (b)(1) i
(bX(1)
"'n, w) Therapy. Unknown.
0. (U) Protection Required. Protective mask'against aerosols and
eye contamination.
(b)(1)
Da (G)Y— Storage ' !
(b))
q. (U) Persistence. Persistent,
r. (,Q’)/Toxicity.- (®X1) @
B)(1)
's. (U) History.
° 1960: Brit; pat. 836,083 (Parke, Davis & Co.).
e 1963: US pat, 3,097,136 (Parke, Davis & Co.).

-
6. (&Y Experimental Agents (Glycolates)3C,84786,126

(b)(1)
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b. Chemical Name, Formula, and Molecular Weighrt.

2

o)1)
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A  c.  Physical and Chiemical Properties,30,84-86

(o)1)

A the hwdrochloride, Bethe %ru base,
A mdtm_ point of 687 to 707 € was determined fnr a highty [mnf\d summple of EA 3580}'& This is an

unconfinmye zl ohservation,

‘ : , - | A (commgym{ﬁ/)
. ‘ T

i
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d. . Toxicities and Physiological Data*,30»84-87

Original ‘ @

b)(1)

4

v (bX(1)
e. - Therapy, Kb)ﬂ)
(B)(1)
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Section VIII.

AGENT MIXTURES

1. (U) General
Chemical warfare agents are mixed in order to change certain properties——

" such as boiling point, freezing point, volatility, viscosity, stability,
tox*city, aerosol characteristics-and for greater effectiveness.

2. (C)y HT

{bXN)

3. e g

(b))

4. 'SQ)/’!EA - ' ) j ‘ll’_
XD - L

a,- (U) Properties of HL Mixture (37:63)., The ratioc of H and L
may be varied to obtain desired properties. A mixture of 37% H and 637
L gave the lowest possible freezing point for use in ¢nld weather operatiouns
or as a high altitude spray. This HL mixture freezes at -14° C, At 20° C,
the mixture has a vapor pressure of 0,248 mm Hg and a volatility of 2,730
vg/m3, It has a satisfactory storage stability in lacquered steel con-
tainers. The LCtso of HL is about 1500 mg-min/m3 by inhalation.and above
10,000 mg—mln/m by skin absorption; the ICtgp is about 200 mg-min/m3
(eye injury} and 1500 to 2000 mg-mlnfm (skln absorptien).

b, ey | | X ]

(b}

 *See Appendix IV,
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(b)(1)

5.  (C)- GB-Phosgene Oxime-Kerosene

(bX(1)

6. --gg)/ GB-~VE

(b)(1)

7. (9X/‘¢A—Phosgene Oxime

(b)(1)

8. (U) cNs8

CNS, containing 23% Chloroacetophenone, 38.4% Chloropicrin, and 38.4% of
chloroform; acts as a vomiting agent, a choking agent, and a tear agent.
It also may cause nausea, colic, and diarrhea. The lacrimatory effects
of CNS are no greater than CN in chlorcform. The mixture has a vapor
density (compared with air) of about 5.0, a specific gravity of 1.47

at 20° C, and a volatility of 100,000 mg/m at 20° C. - CNS has an LCtsgp
of 11, 400 mg—min/m and an ICtgg of 60 mg—mln/m .

9. W cnB

CNB is a mixture of CN, carbon tetrachloride, and benzene (10:45:45). It
has bzen replaced by CNS. Since this mixture has a lower concentration
of CN than CNS, it is a more satisfactory training agent. The mixture
has a vapor density (compared with air) of about 4 and a specific gravity
of 1.14 at 20° C, It is a powerful lacrimator.®

10.//}C5/ Experimental Agcnt Mixtures

(BX1)
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(b))

b. (U), Thickened Agénts; Various polymaric_materials, such as
the methacrylic resins, have been suggested as thickeners to improve the
dissemination characteristics of CW age:ts,!!
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Section IX.

PLANT.AND ANIMAL POISONS

1. {u) General
a, The study of ﬁacurally occurring poisons as possible CW agénts

has ‘attracted considerable attention since World War II. Among the

natural poisons can be found substances with extremely potent lethal and
incapacitating properties. Much nf the research and development in this
field has been devoted to the medical and public health aspects of

poisoning. For the same reasons and because cf the potential usefulness
of natural poisons in a CW-agent program, the milmtary establishments in
many countrles also have developed a.strong in:erest in: these substances.,

b. Some natural poisons are far mwore lathal, by several orders of
magnitude, than any of the current array of synthetic CW agents, and some
natural poisons can be utilized effectively as incapacitants.

<. Toxins sometimes refer to any poisonous material derived from a
living organism. In this text, the toxins will be considered as a specific
class of poisons that are distinct by virtue of their proteinaceous nature,

" high'molecular weight, and usually, antigenicity. The products from natural

sources will include the toad poisons, bacterial toxins, marine poisons,
©and plant alkaloids as well as snake and insect venoms. Toxicity data on
many natural poisons are given in Appendix II. The term "alkaloid" refers

to the large group of organic, b331c, and physiologlcally actlve components

found in.plants.

2. {uy Batracﬁotoxin

a, Code or Alternate Designations.

e  Kokoi'.

® Kokoa' venom,

o Kokei venom,
@ Kokdi venon.

b. Class. Frog venom, steroidal cowmpound,
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. c.-‘:Chemical Name. 20a ester of 3&,,9u~epoxy~148 B(lB—epoxyethana~
N-methylimino)-58-pregna-7, l6~diene~38, lla, 20a triol with 2,4~
dimethylpyrrole~3—carboxylic acid,

d. Formula. C3IHI_,2N205 93-35

“~

'Appzrém Molecular Ion ' (%4"33"0 )

" e. - Molecular Weight.

' 399.2 (apparent molecular ion).
® 538.3 (Batrachotoxin). e
'£.  Method of Preparation. The venom is a secretion from the skin

of the South American "Kokei" frog, Phyllobates bicolor; it is extracted
with methanol. (About 20 ug Batrachotoxin is obtained from each frog.)

2. Physical and Chemical Properties.
® ’Physical state and coler:- Colorless, crystalline solid.
o Solubility: Soluble in alcohol, chloroform, and methvlene

chloride. " Slightly soluble in NaCl sclution, and COz
saturated water. Insoluble in water and ether.

Q. Method of Dissemination. -Must penetrate the skin to be effective
(possibly, flechettes). : :

i.  Use. Lethal agent,

i. Physiological Effects. Venom irreversibly blocks transmission - i
of neuromuscular junctions, acts strongly on the central nervous system,
and paralyzes the muscles and heart, Symptoms include violent convulsiens, -
wowerful contractions over the entire body, salivation, choking, labored
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breathing, collapse, and death. With a high intravenous dose, death

occurs within seconds accompanied by completé muscular rigidity. Venom
has no effect on intact skin,

k., Therapy. None known.

1. ~Toxicitv. LDgp is 2 pg/kg for mice.®5

m. Historical, First‘described,hy Arango in Columbia in 1869,
Used by Choco Indians as arrow poison or darts for blowguns; venom was
collected on dart tips by impaling. the frog alive on a stick and holding

it over an open fire until the venom oozed from the skin,

3. ) Botulinum Toxin

a. (U) Code or Altern te De51gnat;ons.

®  Botulism

e "SausageiPoisoning"

. Referred to by the varlous types of toxin (A B, C D,

‘ E, or F) .

@ - XR
b. \(U) glggg. Lethal High-molecularwweight bacterial exotoxin.
c. (U) Chemical Name and Formula. Botulinﬁm toxins are simple

proteins elaborated by Clostridium botulinum. . Precisely how the amino

’acids are arranged to produce such high toxicity to man and dnimals

constitutes one of the most challenging, unsolved problems in molecul
biology.

d. - (U) Source of Material, " The toxin is produced by anaerobic
spore~forming bacteria. To date, six types have been identified, each
of which produces a dlstlnctlve type ‘of toxin with designations A, B,
Cc, D, E, and F. .

(1) (W Type A - Present in home-canned fruit and vegetables,
meat, and fish. Principally affects man and chickens and is found in
Western United States, Soviet Ukraine, United Kingdom; and Canada.

.{2) (U) Type B -~ Presentvin prepared meats, especially pork
products, salmon eggs, and liver paste.. Principally affects man, horses,
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cattle. and is found in France, Canada Norway, Eactern United States,
USSR, and: Sweden.

(3) (U) Type C - Present in fly larvae, rotting vegetation,
ponds and marshes, toxiec forage, :carriom, and pork liver. Principally
affects aquatic wild birds, cattle, horses, mink, and man. Man appears
relatively reaistant ‘to toxin taken by mouth. Found in Western United
- States, Canada, South Amerlga, South Afrlca, -Australia, Western Europe,
am, USSR. : : :

. (4) (U) Type D - Present in carrion. Principally affects
cattle and man. Man appears, relatlvely resistant to tox1n taken by
. mouth. Found in South Africa and. Australla.

(5) (U) Type E - Present in uncooked fish and marine mammals,
smoked white fish, dried whale blubber, dried seal meat and <lippers,
and salmon eggs. Also found in canned fish. Principally ~ffects man.
Found in Northern Japan,. British Columbia, Labrador, Alasia, Great Lakes
region of United States and Canada, Sweden, Denmark, USSR, Poland and

Norway.

(6) (U) Type F - Presént in homewade liver paste (Denmark),
home-processed venison jerky (California), marine sediments (Cailifornia
and Oregon), salmon (Columbia River), crabs (York River, Virginia), river
mud (Eastern North Dakota), and fish (Atchafalaya River, Louisiana).
Apparently sparsely distributed in nature. Principally affects man.

e. (U) Methods of Preparation and Purlflcatlon 95 97

(1) (U) Preparation. Several factors influence botulinum
toxin production in bacterial cultures (temperatures, salt and sugar
concentrations, pH, and substrate), and these factors vary with the type
of botulinum toxin. Organism types A through E may be cultured in media
described in the following respective articles: '

® Type A - Duff, J. T.,, et al,, "Studies on Immunity
to Toxins of Clostridium botulinum: I, A Simplified
Procedure for Isclaiion of Type A Toxin," J. Bacteriol,
73.(1957), pp 42-47. ’

™ Type B - Duff, J, T., et al., '"Studies on Immunity
to Toxins of Clostridium botulinum: II. Production
and Purification of Type B Toxin and Toxoid,' J.
Bacteriol., 73.(1957), pp 597-601.
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" Type C - Cardella, M. A., et al., “Studies on
~ Immunity to Toxins of Clostridium botulinum: IV.

Production and Purification of Type C Toxin for
Conversion to Toxeid," J. Bacteriol 75 (1958),

- pp 360-365.

Ty#e,D - fardella, M, A, et.al,,~"Pr6duction and
Purification of Clostridium botulinum Type D Toxin

' for Conversion to Toxoid," Bacteriol Proc. (19577,

P 97

Type E - Gordon, M., et al,, "Studies on Immunity
to Toxins of Clostrxidium botulinum: IIL. Prepara-
tion, Purificatien, and Detoxification of Type E
Toxin,”" J. Bacteriol 74 (1957), pp 533—538

Type F - Cultured in the same medium as Type E. at
30° C.

{(U)  Purification. After the various toxins are produced,

the foliowing general procedures for extraction and purification are used:

Type A ~ Precipitation with acid at pH 3.5, extraction
of toxin in 0,075 M calcium chloride at pH 5, acid
precipitation at pH 3.7, precipitation with 15% ethanol
at -5° C, and crystallization from 0,9 M -ammonium
sulfate. :

Type B — Precipitation with acid at pH 3.5, extraction
of toxin at pH 5, reprecipitation with acid at pH 4,
reprecipitation with acid at pH 5,

Type C- - Precipitation from culture in 257% ethanol
at -5° C, extraction of toxin with 0.005 M CaCl; at

- pH 5, reprecipitarion with 15% ethanol at -5° C.

Type D - Precipitation with 25% ethanol at -5° C,

‘extraction of toxin with 0.075 M CaCl, at pH 6.5,

reprecipitation with 10%Z ethanol at -5° C.

Typé E — Treat culture with 0.1% crchln at- pH 6.0

" for 2 hr at 37° C, precipitate toxin w1th 25% ethanol

at —S° C.

,Type F - Culture cupernatant centrifuged at. 3000

rpm for 30 min at 3° C. Flltered through- Sephadex
gel G 100 and G- 200,
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f. Uy Eguiémen,. Standard laboratory equipment.

. . (U, Physical, Chemical and Immunologlcal~Properties. All
types of botulinum texin possess hemagglutinating properties and can be
destroyed or detoxified with nitrous acid, strcng'alkali; many okidizing
agents, formaldehyde, dilute ethanol sclution, and by heat (boiling for
5 to 10 min). These toxins are not destroyed by stomach acids, trypsin,
or pepsin. In cold stagnant water, they are stable for a week; in food,
they may persist for a long time provided air is.excluded,®® The several
types of toxin are also chemically and antigenically distinct:

(1) (UY Type A - Simple protein. Crystalline white needles.
Molecular weight, approximately 900,000. Produces a specific antibody.
xoxic1ty destroyed by photooxidation in presence of methylene blue and
by boiling.

(2) W Type B - Simple protein. Amorphoﬁs solid., Molecular
weight, approximately 60,000. Nonproteolytic. Produces specific antibody.

(3) (U) Type € - Simple protein. Amorghous solid. Molecular
weight undetermined. Produces specific antibody. More heat resistant

than' types A or B,-

4y (U) Type D — Simple protein. Amorphous solid. Molecular s
weight, approximately 900,000. Strongly proteolytic.

(5) (U) Type E - Simple protein. Amorphous solid. Molecular
weight, approximately 19,000. Toxin is resistant to diffused llght and
destroyed in 40 hr by direct sunlight. More easily destroyed by heat than
types A or B,  Resistant to cold. «

(6) (U) Type F — Simple protein., Molecular weight is approxi-
mately 140,000, .Partly resembles Type E toxin; not antigenically related
to Types A, B, €, or D. Heat labile. Storage at 4° C for 3 months com—
pletely inactivates it. Elevated temperatures hasten destruction cf
toxin, Has marked proteolytic properties. Actively digests forcemeat and
egg white, coagulates miik, and liquifies gelatin to release hydrogen

s sulfide, Possesses saccharolytic properties, forming acid and gas in
;“ : fermentation of starch, glucose, and other sugars. Toxin formation is
= greatest in liverx broth containing boiled fcrcemeat. Not activated by

trypsin.

h. (U) Method -of Dissemination. Aerosol spray, small caliber
projectile, ingestion of foeod or water,
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i. (U) Use. Lethal agent.

>j. (U) Physiological Effects.

(1} (U) General effects. The botulinum toxin is a neurotoxin
that acts principally by paralyzing the cholinergic synapse (junction)
of the peripheral nerves leading to muscles; it interferes with the release
of acetylcholine, which acts as a chemical mediator of the impulse to the
muscle. The inactivation is irreversible. The toxin is distributed
throughout the body by the blood stream and acts on the individual motor
nerve terminals, Death results from respiratory paralysis, The sever=zl
types of toxin have similar modes of action on susceptible animal species,
but show different patterns of reactivity toward the various animal
species. Symptoms generally aprear within 12 to 36 hr. Incubation periods
may range from 2 hr to 10 days. - First signs of poisoning are: malaise,
weakness, headache, dizziness, visual disturbances (fogginess, blurred aad
double vision, dilation of pupils, no reaction to light), disturbances in
"swallowing and speech (paralysis of tongue, pharynx and soft palate), dry
throat and mouth, progressive weakness of muscles of neck, and ata:ztic
gait. Pulse is generally fast, temperature is normal or subnormal,.
Muscular paresis of stomach and intestines causes constipation. There is
progressive respiratory paralysis. . Victims generally do not complain of
pain. Headache and transient colic normally are observed ‘only at the
beginning. Duration of attack varies, but is generally 4 to 6 days.
Unless specific treatment is instituted, death can occur as early as the
second. and third day. In untreated cases that survive, recovery may take -
months., Before the introduction of the antitoxins, lethality averaged

40% to 50%.

(2) " (U) Type-specific effects.

.@ Type A - Most common type. Very potent with
rapid time of onset, Highest mortality rate,
with. death occurring on second or thlrd day.
"Abdominal distention also noted.

e Type B - Approximately same toxicity as A.
Incubation from 2 to .60 hr, Death may occur
on second or third day. Symptoms are: nausea,’
vomiting, shortness of breath, depressed
temperature, and fast pulse; no cramps or
diarrhea. ' .

®© Type C - Very high toxicity, with death occurring .
on second or third day. Leg weakness, diarrhea,
prostration, and "limberneéck" are noted. Type. is
rare in humans. o
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@ Type. D - Least toxic of series. Rare in humans.,

@ Type E - Highly toxic., Short incubation period.
Symptoms appear within 4 to 6 hr and include
nausea, vomiting, abdominal distention, fever,
and urinary retention, Death may occur within
24 hr.

o Type F - Comparatively rare. Symptoms appear
within 24 hr if large amounts are ‘ingested and
within 3 days for smaller doses, Symptoms
include unsteady gait progressing to severe
weakness, palatal paralysis, drooping eyelids,’
double wvision, and impairment of speech.

k. (U) Therapy. Polyvalent antisera (Types A, B, C, D, and E)
are available, eithér for use as a prophylaxis or a therapeutic. Early
massive treatment by injecticn with t,pe~specific botulinum antisera -
may bring about recovery; the time lag between ingestion and appearance
of symptoms (usually 6 to 48 hr) makes diagnosis difficult and delays
treatment, ‘ ' o .

1. (U) Storage, .The toxins are relatiﬁéiy unstable in the pure
state. A more stable preparation, however, is a partially purified . e
toxin.that had been spray-dried and stored in the cold.

m. f:(C) Toxicities,
(1) (U 'Lbgg iﬁ;rapa:i:oneally in mice.%%
Toxiﬁ » vg/mouse A Escimated.purity Form
' of preparation (Z)

" Type A 2.7 x "10~S >98 ‘ ~ crystalline
Type B 2.7 x.1075 . >98 amorpﬁous
Typé c l;étx 1074 o ? amorﬁhqus»
Type D i.3 x 1077 | about 90 . Amorphous
Ty#e E | 1.7 x 1075 VA -~ >90 amorphous

(UNCLASSIFIED)
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. (U) Historical. The ricroorganisms were discovered and
identifiesd by Van Ermengen in 1895 (Belgium). The various types of
botulinum toxin were discovered in the following sequence,

G Type A - Leuchs in 1910 (Germanj).
e  Type B — Leuchs in 1910 (Germany).

e Type C - Bengston (United States) and Seddon
* (Australia) in 1922,

) Type D - Thieles and Robinson in 1927 (South
Africa). : . : '

™ Type E ~ Gunnison, Cummings, and Myer in 1936
(United States); Kusknir in 1934 (USSR).

® Type F - Moeller and Scheibel in 1958 (Denmark).
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~ o.  (U) Detection and Identification. "Phagocytic" inhibition
test, hemagglutination test, neutralization test. using specific anti-
toxins, and ring precipitation test. '

be (U) Bufotenine

a.  Code or Alternate Designations.
. Nopo_‘ | |
® Mapgine.
; ¢ﬁ'an Su.
@ - Cohoba.

b. Chemical Name.- S*Hydroxy—N;N,—dimethyltryptamine.

C. Alternate Chemical Names,

° 3*(2—dimgéh§1aminoethyl)indple-S—ol.

. .A34(2-dime;h§;aminoethyl)w5~indolol.

° S;hydroxy—N~dimethyltryptaminef |

o. N,Nwdimethylseroténin.

° 3—(e-dimechylaminoéthy1>—5»hydroxyindqle.

fi. Formula, ‘ CipHygNyO
/M3

HO N
- ‘ - CHZCHz \
‘CHE

M

e. Molecular wéigﬁt. 204,26,

f. Raw Materials.

(1) RNartural sources.

‘@ Toad (Bufo wvulgaris-Laur).

@ Seeds of leguminous shrubs (Piptadenia peregrina
and Piptadenia macrocarpa). .

1226
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e Hushrooms (Amanita mappa, Amanita E;ftherina
‘ and Amanita muscaris).

(2) Synthesis.
® Aluminum chleride (Aiclg).

® 2,5-Dimethoxybenzyleyanide (CjgHjiNOs).

] AN,N~Dimeth}laminoethylchloride (CiCHZCHzN(CH3)2).
. Sodgmide (NaNﬁé),

. S-Benzyloxyin&ole (Ci5H13N0).

o S-Ethoxyindole (C,gHyiNO).

'@ Chloroacetonitrile (C1CHaCH).

e Oxalyl chloride (COC1),.

‘9 Dimethylamine‘[(Cﬁg)QNH].

8. Method of Manufacture. ' ’ .

(1) Natural sources.

@ Dried preparafion of dermal glandular secretion
~from Bufo wvulgaris Laur.

© Cround seeds of Piptadenia peregrina and
Piptadenia macrocarpa.

o Extracts from mushrooms Amanita mappa, Amanita
pantherina, and Amanita muscaria,

(2) Synthesis,
e Method A,

Ha\ O, )
CHy C,HgO CH, CN
. | CICH,CN @ | + HCI
N7 ‘ b N ’ .
$-Ethoxyindole é . "
5-Ethoxyindole-3-
acetonitrile -

°
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3 : o N o

. U )
4 = , - H S5-Ethoxytrypramine
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. CHS

HO_ CH_CH N
{Dimethylation and Dé-ethylation) N o

|
H

BUFOTENINE

@ Method B.

CH,0 CH,CN ‘ ,CH

+ CICH H
e ZCHQN\CH + NaN

3 3

Z.S-Dimethokybenzyl cyanide

: _ ecN K
6 : . o é /CS
: CH,0 HCH_CH_N
i : o - NOCHy' S

———————
2
OCH

v 3
1-{2,5-Dimethoxyphenyl)-3-dimcthylaminopropylcyanide

CH3

i ' Ho i
H,, Raney Ni . CHCH,_CH_N
‘ r o 272 v ey
Then HBr oM 3

1-Dimethylamino-3.{2,5-
dihydroxyphcny_l)-xt-butyl’aminc

228
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CH

. /3
. . HO CHCH N
Hydrogenation M @ 2 \cH,
Demethylation N
Then Oxidation _ _ \
w/K,Fe(CN). Ho
BUFOTENINE
e Method C.
cu?o _ o |
@ | @ . + (COCI, + N (CHy), >
5-Benzyloxyindole
CH_O COCON‘ICH3
He
O o
Glyoxyldimethylomide .
‘ ‘ CH3
o - HO CH,CH N,
LiAlH, > O l CHB
Then Palladlum-Carbon. H, A
(chenzylznon) '|‘ '
H
BUFOTENINE
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h. Equipment. ,Stanﬁard chemical processing equipment.

. Physical and Chemical Prdﬁertieé;

R Physical state and color: Stout prisﬁs.

o Boiling point: 320° ¢ ét 0.1 mm;Hg.

©  Melting point: 146° to 147° C.3

® Solubility: Freely soluble in alcohol, soluble

in dilute acids and alkali, slightly soluble
inAether; insocluble in water.

j. Method of Disseminotion. Ingestion.
k. Use.' Incapacitant' hallucinogen.

1. Physiologlcal Effects. The face’chaﬁges'to.a pecuiiar shade
of pnrple, the color of eggplant. The compound produces visual halluci-

.nations of both color and shape, and alters time and space perception.,

A transient rise in blood pressure along with bronchial constriction
and chest discomfort results. Bufotenine exerts a central paralytic
effect on the motor centers of the nervous system to produce myosis- and.
saliva flow i1

m. Theragz Emetics and atropine; artificial respiration, if
necessary. .

n. Toxicitx. Intravenous injection of 8 to 16 mg of bufotenine
in human volunteers produced primary visual disturbances, alteration of
time and space perception, and a sensatjon of intense. itching.

o. - Historical.

® 1934: Isolated from toads by Wieland in Germany;
® 1935: Synthesized by Hoskins and Shimodaira in
Japan, '

* 1949: Synthesized by Bevet in Italy.

‘. 1954: Isolated from toadstools by W1eland and
- Motzel in Germany.
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5. (U) Bufotoxin : o : r

. ST-HB-03-18-74

a. Code or Alternate Designatioms. Vulgarobufotbxin.

b. Class. Steroidal compound, toad venom.

Ce Chemical Name. C;, ester of bufotolin with suberylarganine.

d. Formula, CuoHgoNyO01 9

3 . _/NH
»oco(cnz )6 CONHCH (cn2 )3 unc‘
: NH

2

COOH

Bews. 19100

e. Molecular Weight., 756.91.

f. Method of Préparation. The priﬁcipal toxin of the venom of
the common European toad, Bufo vulgaris, obtained from the secretions
of the granular glands. A steroidal conjugate of suberylarginine,

8. Physical and .Chemical Properties,

° Physical state: Needle-like crystals with a

bitter, nauseating taste.

e  Solubility: Freely soluble in methanol and
pyridine; slightly soluble in absolute alcohol;
insoluble in water, acetone, chloroform, petroleum,

and- ether.

° Decomposition temperature: 205° C.

. h. - Physiological Effects. Bufotoxin has an effect on the central
nervous system similar to LSD, The toxin causer iiallucinations, respira--
tory paralysis, muscle tremors, and weakness and has an anesthetic action.

.The toxin also has actions similar to digitalis and cocaine.

231
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i. Method of Dissemination. Ingestion,
ie Use. Hallucinogen, lethal agent,
ke  Toxicity. UDsy in cat is 0.39 mg/kg, intravenously,

1. Historical. 1922: Isclated and structure determined by
Wieland in Germany. '

6. 4] Bulbocapnine

a. Code or Alternate Designations. None.

. b. Class. Incapacitating agent.

¢. - Formula, CjgqHigNO,. ‘

Beg. S13167

d. Molecular Weight. 325, 35.

e. Raw Materials,

(1) ©Natural scurces.

® Corydaiis cava L. (Bulbous birthwort).

® Corydalis bulbeso (Dutchman's breeches),

(2)  Synthesis.

2'~Nitra—3',é'edimethoxyphenylaceto—
B«B,&~dimechylenedioxy~phenylethylamide.

® Methyl iodide (CH3I).

o Pﬁosphorus pentachloride (PCl:).

s Chloroform (CHC14). S A o
o232 | A - | @
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f. Method of Manufacture,

- (1) Natural sources. - Extraction and ctyStallizatiéanrom.bhe .
tubers of (orydalis cava(l,) and Corydalis bulboso. - o

(2) Sznthesis.

N
. »
CHO @
HNO
CHso 2 o
W
[An VW)
cH, N
H. . 2" Nitro-3' 4" -dimethoxy-6,7- -
2’ Nitro-3',4'-dimethoxyphenylaceto-3, : methylenedioxy-l-benzyl-3,
4-methylenedioxyphenylethylamide 4-dihydroisoguinoline
’ CH31
oo ¢

CMes, S13I08

Strong acid
"Zn dust

2

2'.Amino-3' ,4-dimethoxy-6,7-
methylenedioxy-l-benzyl-2-
wncthyltetrahydroisoquinoline
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Diazotization

dl - Bulbocapnine methyi cther M3

Hydr;axylatio:t o
: > d-Bulbocapnine

Be Eguigment. ‘Standard chemical processing equipment,

h. Physical and Chemical Properties,
-3 Physical state and color: Crystalline powder.
® Melting point: 201-203° C.

® Sclubility:- Soluble in alcchol and chloroform;
insoluble in water..

i. "~ Use. Incapacitating agent; the hydrochloride used medically
for muscle tremors. . :

3. Physiclogical Effects. Symptoms include catalepsy, negativism;

vegetative derangement, hyperkinesis, salivation and vomiting. Intra-
venous injection produces catatonia. For light doses (1 to 2 mg),

drowsiness sets in; for medium doses, catalepsy and negativism; and for
large doses, apoplexy and rigidity. Massive doses in man of 200-500 mg

produce sluggistness, lack of movement, assumption of abnormal positions -
with body, mental Iassitude, prolongad fixation of relatlvely unimportant

points, and mental catalepsy.

k. Toxicity. L050 for mice 195 mg/kg, subcutanebusly. ID for
man is 3.0 to 7.0 mg/kg (route of administration unkriown). ‘

C 1. Historical., 1928: Synthesized by Gulland and Haworth in
United Kingdom, '

234 .
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7. (U)  Curare

a. Code or Alternate Designations.

o D-Tubocurarine chloride.
e - Intocdscrin~T.

o Tahadil.

® - Delacurarine,
® Durarin "Asta"
. ?ariera Brava.
° Tubarine.

b. Class. Neﬁrotropic agent.

C. Chemical Name, Curare is & crude dried extract containing a
number of alkaloids which exert curaxilorm effects as well as substances
which have a toxic action on the blood vessels and a histamine-like
action. The crystallized alkaloid isoclated from the crude curare was :
designated as D-tubocurarlne, which has a biq—-benzylisoqumollne structure ‘
with quaternary nitrogen atoms.

d.. Formula, C3pHyyCloNOg.
o OCH
3\N/® cls ﬂ 3

CHZ o

Co(Byen S o
CH
CHO ok ey’ Veny

0

G, 013170 D-tubocurarine chloride

e.. Molecular Weight., 695.67,

£ Raw Materials. From the plant, Chondodendron tomentosum.

L

Method of Manufacture, Tubocurarine is extracted with water

B
Chondodendron tomentosum,

from freshly gathered stems and bark of the plant,

235
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The aqueous extract is concentrated to a brownish-black syrupy paste
which is autoclaved and then evaporated to dryness. The residue is
extracted with an aqueous solution of tartaric acid and the extracts
treated with excess lead subacetate. The precipitated lead salts are
separated and the filtrate, after removal of soluble lead as its sulfide,
is made slightly alkaline and extracted with chloroform to remove other
alkaloids. The chloroform-extracted water solution is acidified to pH

3 with H;S0, and then. treated with picric acid. The insoluble picrate

is separated, purified by recrystallization from a mixture of acetone
and ethanol, and then converted to tubocurarin2 chloride by treatment
with dilute HCl in the presence of toluene. Tubocurarine is-crystallized
from the aqueous. acid layer by chilling. '

.h, Equipment. Standard chemical processing equipment,

i. Physical and Chemical Properties.
) Odor: Odorless.
e Physical state and color: Yellowish white to grayish

white, .hexagonal and pentagonal microplatelet crystals.

o Decomposition temperature: Anhydrous material
dzcomposes 274° to 275° C.

® ‘Sclubility: Scluble in water, forming supersaturated
solutions readily; takes up water in moist atmosphere
ro form pentahydrate. Soluble in alcohol; insoluble
in chlovroform, ether, and acezone. '

j. ilethods of Dissemination. Undetermined; bossibly flechettes,

K Use; Lethal, and a possible 1ncapac1tat1ng agent' muscle
relaxant (effectlve dose is 10 to 15 mg/man).

1. Phvsiological Effects, The principal effect of the drug is
a’ total suppression of the skeletal musculature tc produce paralysis.
The paralvsis results from tie disturbance of nervous transmissions from
the motor nerve. D-tubccurerine chlorides increases the threshold of
sensitivity of chelino-rcactive systexus of muscle fibers to acetylcholine
and weakens conduction in thé autonomic ganglia. Depressicn effects and
bronchospasm also occur due to the release of histamine caused by the
agent. Initially, slight dizziness, difficulty in speaking and weakness
vcceur. Later, the fingers and toes become difficult to move-—eventually
the victim is unable to move at all--and the facial and diaphragmatic
muscles tend to relax. Pezak effect occurs 3 to 5 min after IV injection,
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and the duration of action is about 20 to 40 min,®? Death is caused by
hypcxia as the result of respiratory paralysis. Life usually can be
saved by artifielal respiration because the duration of action of
tubocurarine is relatively brief,

m, Theragx.gg’lgo Neostigmine, tensilon (edrophonium bromide), )
physostigmine, and-artificial respiration or oxygen, -Paralytic effects’
of large doses of tubocurarine are enhanced by neostigmine and
physostigmice,.

P Decéntamimatioa. Decomposed by heat.

0. = Storage. Store away from air and moiscure..
Pe Persistence‘ Persistent

: Qe Tcxicitx.gg'lol Lethal dose is given as approximately 50
mg/man, evidently by the injection route, since tubeccurarine is imactive
by the oral route unless taken in massive doses. Total respiratory
paralysis takes 7 to 10 wmin from time of injection. LDgp of tubocurarine’
in rabbits, infravenously, is 0.223 mg/kg; LDg5g of curare in rabbits,
intravenously, is 1.3 mg/kg. ] _

r. Historical, ' : ' . ‘
°* 1935: Excracted by King in United States.

° 19462 Isoclated from Chondodendron tamentosum
Aby Dutcher.

] 1948: Chemical structure determined by King.
° 1963: Stereochemistry by Hultin.

8. ) Harmine

a. Code or Alternate Designations.

e  Ayahausca.
LA vBanisteriné.
® Caépi.

f ' ) . ° Lguéoharmine.

P ' . , 237
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b. Class, Plant poison-—incapacitating agent.

Ce Chemical Name, 1—Methyl~7fmethoxy—9H~pyrido{3,&—b} indole.
1-Methyl-7-methoxy-B-carboline. S o

d.  Formula. Cj3HyoN,0

C RSO

RIS I e

e. Molecular Weight. 212,25,

f. Raw Materials.

(1)} Natural sources, ©Seeds and roots of Penganum harmala L

[wild rue, and the wood of Banisteriopsis caapi (ayahausca)l.

(2) Synthetic.?
® 6~MethoXyindole (CgHgNO) .
" @ Chloroacetonitrile (CICHCN).
™ Methyl magﬁesium iodide'(CH3MgI).
® Sodium (Na).
@ Ethanol (C,HgCH}.
. Sulfuric acid (H5504) .
e Acetic acid (CH3COOH).
o Maleic acid (CyHyOu).
° '6~Methaxytryptaﬁine (Cy1H1,NR0) .

@ Acetic annydride (CH3CO-0-OCCH3) or AcyO0. .
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@ Phosphorus pentoxide (Py0s5).
‘@ 6-Methoxytryptophan (CysHyyNy03).

° Acetraldehyde (CoHLO).

o Method A. , ,
' CHaMgl then CHLCN .
cH O N" CICH,CN | .
6-Methoxyindole . . 3Cyanomethyl-6-mcthoxyindole
' CH,CH NH
Ma/EtOH 2727 e

]

. Reductioa CHO

H,S0,
CH,COOH > I:::I l -
3 CH,O N NH

1 ,2,3,4—Tctrahydrohzx‘minc

Dehydrogenation

w/maleic acid

& Palladium
Black

Harmine

239
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Method ».

CH CH NH CH i.!'i,,,)(l'i()(JC!"l3

G-Methoxytryp(ammc

Phosphorus pentox: de
in xylene

Harmaline

Catalvtic
Dchydrogenation, using
Palladium Black

3> Harmine : o . Q
> .

Method C.

: CHzfiHCOOH C.OOH
@ | NH,,
CH30 A
H
6-Methoxytryptophan 1.2,3,4-Tetrahydroharmine-
Decarboxylation’ ) J-carboxylic acid

arnd Oxidation .
Harmine

_4r

240
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h. Eguigmﬁnt. Standard chemical processing equipmént.

i. Physical and Chemical Properties.

@ JPhysical state and color: Slender 6rthorhombic_
prisms, .

e Boiling point: Sublimes.
® Melting‘poih;:; 261° C with decomposition,
> Solubility: Soluble in alcohol,. ether, chloroform;

“insoluble in water. Hydrochloride is soluble in
hot water. o

js«. Method of Dmsseminacion. Unknown.,
e Uce. Incapacitation.

1. Phy51olog~cal Effects, Harmine increases arterial pressure,
1nten31fles respiration, lowers bodily teumperature and causes shivering,
Harmine has central relaxing, hypnotic, spasmolytic, anesthetic and
semi-narcosis effects, In large doses, harmine produces hallucinations
and other psychotic disorders similar to those produced by Mescaline.

An intravenous dose of 0.2 gm produces vomiting, paleness, shivering, -
ataxia, dizziness; booming in ears, and psychic depression.

: m. Tox1c1tz MLD is 200 mg/kg in rats, subcutaneously. ID for
man is 2.9 mg/kg, intravenously. .

\ n. Historical, 1927: Synthesized by Manske, Perkin, Robinson
in United Kingdom. - ’

9. (U) Mescaline

‘a. V.Code or Alternate Designations.
6‘ Mezcaline.
Mescél Buttons.
. Peyo£e.
i . Peyotl.
241
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8  Anhalonium,
° Pel;dtine.
e . Lophophora..
b. '.Class, Incapacitating agent.,

Ca Chemical Nawme. 2(3,4,S-Trimethcxyphenyl)ethylamine.

d. - Formula., Cj,H;7NOj.

CHZCHZNHZ

CH. O oCH
OCH
Bar. 51317h

e. . Molecular Wedight. 211,25,

f. Raw Materials,

(1) Natural sources. Flowering heads of dumpling cactus,
Anhalonium lewinii (Lophophora willidmsii). N :

(2) Sznthesis.
. 3,4,5—Trimechb£ybenzoy1'chlo:idg (C10H1104C1) .
e Nitromethane (CH3N02);
® | 3;4;5-Triméthoxybenzoic acid {CjgH1,05).
° Acetic acid (AcOH).
e Potassium cyanide (KCN).
e Diazomethane (CHoN3) .
e Silver nitrate (AgNO3).

® Ammonia (NH3).

242
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e Silver oxide (Agy0).
- @ . Merhanol (CH304H),

® Potassium hydroxide (KOH}.‘
® Thionyl chloride {(S0Clj).

B Method of Manufacture,

buttons) of cactus.

(2) Synthesis.

3 HMethod A.

ST-HB-03-18-74

(1) ©Natural sdurces. Extraction from flowering heads (mescal

cocy . CHO

. Palladium, Hy o @ . : ‘
CH,O CH, ~ CHO ~GCH, : ’ 4

A 3 Nk

OCH, . OCH, ;

3.4,5-Trimethoxybenzoyl 3.4.5. Trimethoxybenzaldehyde

; chloride . . - . !
CH = CHNO, :

CH3NO,

i

Y

Condensation
CH,O OCHs

3
OCH3

B-Nitro-3.4.5-trimetho

243
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CH CH NHOH
g 2 :
Zn + AcOH N .
Reduction ;H o ocH:
3 3
OCHS
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NafHg . X
e o ' 6n30 OCH,
oCH 1
Mescaline

® Method B.

coon CH,OH

LiAlH,
CHy OCH, CHO “NocH,
) OQHS OCH
3,4,5-Trimethoxybenxoic acid 3,4,5-Trimethoxyphenyl-
‘ methanol .
CH2C!

HC
OCH, S @
3.4.5-Trimethoxyphenylmethyl chloride '
. ﬂtcu
nER > o+ K
CH . oCH,
OCNS V
3.4,5-Trimethoxyphenylmethylcyanide
LiAlHg

S

Mescaline

244
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[ ] Hethod C.

coci

: 's : : oCHy :
3,4,5-Trimethoxybenzoyl 3,4,5-Trimethoxyphenyldiazomethyl-
chloride , ketone = - -
’ Route 1:

5 o cockN, S

‘. ‘ . NH!, Ag\ﬁ .

; X ocHy ‘ Ci0” ’
ocHy  ocH,

Neg. 513178 3,4,5‘Tﬁmethoxyphénybccuxnide .

LiAlH, . ' -
? 7 Mescaline : - .
Route 2: Co ) o
COCHN, o cH,coom
@ E KOW
- CH ocw, . enyo- ocny
OCHy ocH,

Ses. TIXTTY

3.4.5-Trimethoxyphenylacetic acid

b HZ COCH Na
then CHy Ny . N @ .
' L EH50 ocH,
: OCHS
]
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NaOR . Mescaline
h.'v'EguiEmen:. Standard chemical processing equipment;
i.  Phyvsical and. Chemical Properties.
. Physical étatg:‘ Mescaline is crystalline when pure,ll
o Boiling poinc: 180° C at 12 mm Hg.
® Melting point: 35° to 36° C. It melts to a colorless

otly liquid.!!

° Solubility: Soluble in alcohol, chloroform and’
benzene; slightly soluble in water; ifnscluble in
ether, .

‘3. Method of Dissemination. By ingestion with food or water,
k. Use. Incapacitant, hallucinogen.

1. Physiological Effects. Mescaline induces visual and auditory
hallucinations, modifies comsciousness, disrupts bodily functions, .and
causes a disappearance of conditioned reflexes. The compound is readily
absorbed. in the gastrointestinal tract, and the symptoms usually appear
within one-half hour. Other symptoms include: wmydriasis, difficulty in
breathing, nausea, heavy salivation, intense hunger, sharpened hearing
and sense’of fouch, sensitivity to odors, and loss of sense of time and
space,

m. Therapy. Chlorpromazine or reserpine, Frenquel (4-piperidyl-
benzhydrol derivative). ‘

n. Decontamination. Unknown,
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0. Storage. Store away from air,
Ps Persistence. Persistent.

q. Toxicity. Oral dose effects appear in 2 to 3 hr and last for
12 or more hr. A 0.1 to 0.2 g dose produces optical phenomena, intense
color perception, euphoria, hypomanical conditions; with a 0.3 to 0.5 g
dose, euphoria recedes and perception. is dulled; a 0.5 g dose shows full
clinical effect, hallucinations; more than a 0.5 g doze may be fatal with
death resulting from circulatory failure and respiratory paralysis, . ID
4s 1.4 to 7.0 mg/kg, orally, in man, :

T. Historical.

@ Used by Aztec Indians in religious ceremoniea
for centuries. ,

o 1560: Effects first discribed in a book by
Francisean Menk Bernardino de Shagun in Spain.

a 1886: Plant described by Lewin in Germany..

e 1896: ' Active material. isolated and structure
- determined by Heffter in Germany. :

e  1919:. Synthesized by Sbéth in Germany,
10. (U) Murexine

a, Code or Alternate Designations. Purperine,

b. Class. Neurotoxin, snail poison.

C. Chemical Names.

@ 8 (4~Imidazolyl)acrylylcholine.
° ' Urocanylcholine,

d. Formula. C;jiHigN303
'wn’//§§*u A ©
C’?-CHfCO—O-CH *CHz -'%(CHE )3

2
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e, Molecular Weight. 241. 29.

f. Method of Preparation. Poison is secreted from the hypobtanchial
glands of certain gastropods of the family Muricidae (purple snail),
Murex trunculus, and other related spec*es of mollusks. The material is

" extracted with alcohol.

g. . Physieal’and Chemical Properties,

° Melting point: (Hydrochloride) 219° to 221° C with
decomposition.

[ The compound is unstable in acid and alkaline media.
The base is instantly hydrolyzed .by water and the
chlorides are extremely hygroscopic. Although a
choline ester, Murexine is not hydrolyzed by
cholinesterase,

h,  Physiological Effects. Murexine has an intengse nicotinic
action. The compound paralyzes skzletal muscles, and death results from
asphyxia, followed by fibrillary contractions  in nearly all muscles.

Ai. Toxicity. LDIOO of oxalate salt in white mice is 300 mg/kg,
subcutaneously, and 15 to 30 mg/kg, intravenouslv. ,

j..  History.
Q' 2953 Strueture determination, Erspamer, Benatr.

. 1960: US patr, 2,956,061, Pascini, Coda, (Societa:
Farmaceutici). ' ‘

11, (U) Palvtoxin

a. Code or Alternate Designutions.

° "Limu make o Hana" (deadly seaweed of Hanz).
®  EA 3940.

b. Chemical Name. - Unknown. Palytoxin contains no repetitive amino
acid or sugar units.

C. Formula. Empirical formula C3DH53NOIL,.B<L‘P
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d.” Molecular Weight,8".
e Determined by ultracentrifuge:. 1900 =+ 100;
e Determined by mass spectrometry: 2604,

T e, Raw Materials. Palytoxin is.obtéined from thercoelenterate,
Palythoa sp, (for example, P. vestitus).102 :

f. Method of Preparation. Palytox1n is extracted from Palzthoa
vestitus with ethanol and purified by chromatography

2. Physical and Chemical Properties.B8"

[ Physical state and color: Clear to pale yellow,
amorphous, hygroscopic solid.

- "Melting point: No definite melting point, chars
R . when heated to 300° C.

e 'Solubility: Very soluble in water; insoluble in-
water—free_organic solvents. :

@_ e Other properties: Palytoxin is optically active - '
- - with a specific rotation of +26° +2° in water, : ‘

h. Use. Lethal agent,

i. Physiological Effects.03 Symptoms occurring in mice in
palytoxin poisoning are decreased locomotion, lowering of the anterior
. trunk, extension of fore limbs, paralysis cf hind limbs, diarrhea, severe
convulsions, dyspnea, and finally death from cardiac failure or
respiratory collapse. 1Its cardiotoxic effects are due to vasoconstriction.

3. Storage;B“ Palytoxin is stable'in aqueous solutions of pH
4.5 to 7.5 and in aqueous ethanol solutions. The toxin is rapidly destroyed
in- strong base, but less rapidly in strong acid.

k. Toxicitz.au' Except for the polypeptide and protein toxins,
Palytoxin is the most toxic substance known. ' LD in mice is 0.15 ug/kg
intravenously, and 0.4 ug/kg intraperitoneally. it is relatively nontoxic
when. given intragastrically or intrarectally.

1. Historical. Xnown as "Limu make o Hana" in Hawaiian legends.
Used for poilson on spear points. 1961: First collected and studied by
Moore and Scheuer. : e

@ ' ' 249 ,
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12, (Y) Psilocybin

a. Code of Alternate DeSignationS.'_Teonanacatl;

b. Class. Incapacitating agent.

~¢. . Chemical Name. 3(2-Dimethy1aminoethy1) 4— indolyl dihyqrogen
phosphate. : e :

d. Formula. Cy2H;7N,04P,
. X . [o]
11
AHO-FI'-OH c"s
(o}

CHZCHZN \en

e. Molecular Wéight, 284, 3,

I-Z

£. ‘Alternate Chemical Names,

o 3-[2-(Dimethylamino)ethyl] indole-4-0l dihydrogen
.phosphate ester,

e O—Phosphotyl—é—hydroxy—N,N—dimethylt;yptamine.

8. Raw Material. Psilocybe mexicana (Mexican mushroom) and

Strophania cubensis (found in México and Thailand).

h. Method of Manufacture. By extraction of material from natural

" sources.,.

i. Physical and Chemical Properties.

e Melting point: Crystals from boiling water, mp 220°
to 228° C; crystals from boiling methanol, mp 185°
to 195° C.

® Solubility: Slightly scluble in boiling water and
boiling methanol; very slightly soluble in ethanol-
insoluble in chloroferm and benzzne.

® Hydrolysis: Conversion tu¢ the A—hydroxyindole deriva-
tive (psilocin) by hydrolysis results in a compound
slightly more potent than Psilocybin. Psilocin is an
isomer of Bufotenine.
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OH - s
_ ‘.HZCHZN\CH
O -3
Y
H
Psilocin
j.  Use. Inbapacitaﬁt;

k. Physiological Effects.l! Psilocybin is converted to the more
potent psilocin in the body. Typical symptoms are: sedative effects,.
mydriasis, tachycardia, shortness of breath, hyperthemia, hallucinations

effect which lasts fcr about 5 hr. An oral dose of psilocybin acts
within 20 to 30 min; intravenous effects appear within minutes.
Psilocybin acts ‘more rapidly than mescaline and 1is 100 times stronger.

1, Theragz. Psychotic action of psilocybin can be stoppedlwith

chlorpromazine.
@ o m. Toxicity. Lethal dose for humans is not known; doses up to

70 mg havg been taken without permanent effects. In man, 20 mg (orally)
produce hallucinogenic effects. .

n.. Historical.
) 1953~1955: Plant describéed by FFrench botanist,
(fnu) Hefm, and fungus grown under laboratory

conditions by associate, (fnu) Wasson,

© 1958: Pure substance isolated and the structure
detevmined bty (fnu) Hoffman in Switzerland.

3 1960: 7Terman pat. 1,087,321 to Saondoz.
9 1963: US pat. 3,075,992 to Sandoz,

13. (U) Ricin

a. Code or Alternate Designations.
o Palma cristi,
P nwn.

qsb ) ‘ : “'., 251
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b. Class.’ Phytotoxin, toxic albumin, protoplasmic poison,

c. Chemicél Name and Formula, Not»determined.

d. Raw Materjal. Castér beans, Ricinus sanguineus L} or R.
communis L. Euphorbiaceae.

e, Method of Preparation. True protein, extracted from oil cake

' residue after processing castor beans, Ricinus sanguineus L. or Ricinus
communis L. Evphorbiaceae. Toxin is not present in the oil. The castor
bean is crushed and extracted. The crude extract is then subjected to
, acid treatment for separating the acid-soluble yvicin from inscluble
extraneour matter followed by precipitation with sodium sulfate in a
neutral solution. These steps are repeated several times and, finally,
the purified ricin is skimmed off from a slurry prepared with carbon
tet;aéhlbride.lou

‘f. Physical and Chemical Properties,
o Physical state and color: White amorphous powder,
- Solubiliry: Soluble in water.

e Other properties: Stable. in aqueous solution only ' qg
up to 60° to 75°-C; in solid form, it is stable up
to 100° to 110° C. Toxin is destroyed in digestive
tract.

g. Method of Dissemination. Ingestion, inhalation of dust,
‘h. Use. Lethal agent,

i. Physiological Effects. Ricin acts as a proteolytic enzyme.
Temperature greatly affects the action of the toxin: higher temperatures
cause relative increases in toxicity. 'Action is partly local-gastro-
enter’.c, and partly central paralysis of respiratory and vasometer
centers. . Local inflammation may occur, especially if the compound comes
in contact with the eyes or the dust enters the respiratory tract, There
is no direct action on muscles or nerves. Ricin prodiuces agglutination
" of red blcod cells with embolic obstruction of smaller blood vessels.
Symptoms include nausea, persistent vomiting, headache, colic, sometimes
bloody diarrhea, thirst, emaciation, weak and rapid pulse. cold sweat,
collapse, and convulzionz. 3ymptoms occur about 12 to 18 hr and some-
times several days after poisoning. There may be bleeding from the lungs
and mucous membrane., Dzath may occur in 6 to 8 days either from convul-
sions or from exhaustion, with a fatality rate of about 6%. Small parti-
cles in cuts, eyes, or nose may prove fatal. :
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. Antitoxin, Treatment is symptomatic.

LD100 is 0.6 ug/kg for dogs, intramuscularly, LDgg

is 0.05 ug/kg for rabbits, intravenously; and LDjgp for tan is 150 to 200
‘mg, orally, and 200 mg, intravenously.“

1.

14, (U)

d.

‘e,

Historical.

° . 1889: Poisénous action shown by (fnu) Stillmark.

ry 1962: Patent 3,060,165, indicating a use as CW

agent, issued to US Dept of Army (Craig et al,).

© 1964: Separation and properties of crystalline
Ricin D determined by Ishiguro et al.. in Japan,

Saxitéxin

Code or Alternate Designations.

e PSP,

° - Parlytic shellfish poiscn.

] Mussel poison.

Class. Neurotoxin.

Formula.!95 ¢),H;,N70y-2HC1

O]
CiHz N
1
H
New. 513100 Saxitoxin dihydrochloride

Molecular Weight., 372,

Raw Materials,

The sources of this poison are the Alaskan butter

clam, Saxidomus gigauteus, and the California ocean mussel, Mytilus

californiauus, both of which feed on toxic plankton such as the dino-

flagellate, Gonyaulax catenella.

The poison contained in the dinoflagellate
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is concentrated in the digestive gland of the mussels; the mussels
continue to be toxic to humans for at least 3 weeks after the dinoflagellate
is no longer present in the water,. The butter clam concentrates this or a
similar poison in its siphon, where the toxicity is retained for years.

f. Method of Preparation.

: (1) Preparation from shellfish., Minced clam or mussel meat.
is boiled in 0.1 N hydrochloric acid, .cooled, pH adjusted to between 4.0
and 4.3, and distilled water added. Clarified supernatant liquid contains

the toxin.

. (2) Preparation from Gonyaulax catenella.l!®® The organism can
be cultured in sterile sea water supplemented with small amounts of salts
in 2-liter flasks. After about 17 days at 13° C, the cell count reaches
about 30,000/ml. The cells are filtered and lysed with dilute HCl., The
extract is then processed through carboxylic acid ion exchange resins and
acid-washed alumina. : .

e Physical and Chemical Properties.

® Physical state and colors Dihydrochloride salt is
a white crystalline solid.

] Solubilit&: Very soluble in water, methanol, and
to some extent in ethanol; insoluble in all lipid
solvents.1%7 The crystalline material is hygroscopic.

h, Method of Dissemination. TIngestion or injection, aerosolization.

i. Use. Lethal agent,

- Physiological Effects., Saxitoxin produces widespread effects
on the cardiovascular and respiratory systems, blocks nerve conduction,
and paralyzes muscular contraction, Fundamental cause of death is
respiratory failure. The poison acts directly on the muscle; ir also
has a central effect in paralyzing the medullary respiratory center.

The poison does not have tn be digested to be effective, Numbness of

lips, tongue, and throat are noted before poisoned material is swallowed.
Symptoms also include muscular weakness of limbs, slow and shallow
respiration, lowered blood pressure, and brief convulsions. Final breaths
are weak and gasping, and heart continues to beat for some time after
breathing stops. Tolerance for the poison varies greatly among individuals.
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k.  Therapy. None krown,

1. Storage. Stable for years in dry state or in acid solution,
the solution must be refrigerated

w, Toxicitx. LDsg is 2 to 7 ug/kg for cats and rabbits,. intra—
wvenousl:; 1.0 ug/kg .for minaﬂ.inxkabaxitonnalgx,~and<is 115 o 300 .mouse
uni'ts* for monkeys.

n. Histoxical.

e  1937: Identified by Sommer et al.
& .195?: Poison iSOlated by'Schantz.
s 1960: TFormula proposed by Schantz,

O. Detection. Only current methcd is death response in mice.

15, (W) Scopolamlne Hydrobromide

‘a. Code or Alternate Designations.

8 Hyoscine-hydfobromide. -
[ Scopos.

b. . Class. Alkaloid, cholinolytic substance, bypnotic, plant

c. Chemical Name. 6,7-Epoxytrnpine tropate.

d. Formula. C;7Hp1NOy - HBr « 3H0

/ on ’
QY N-cHs '——c—t*:ﬁ»-—csnsv *HBr - 3,0

CHon

Moo RL3ER

*A mouse unit is defined as the amount of poilson that will kill a 20
gm white mouse in 15 wmin when 1l ml of solution is 1njected intra-
teritoneally,
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€. Molecular Weight. 438.32.

f. - Method of Preparation., Extraction of levorotatory isomer
from Solanaceae, especially atura metel and Scopola carnioclica, followed
by bromination. ) )

g Physical and Chemical Properties.

o Physical state and color: Colorless, transparent
* crystals, or fine crystalline powder.

® Melting point: 195° C (anhydrous). Slightly
efflorescent in dry air. '

° Solubility:‘ Soluble in water and aleohol;
slightly sqluble in chloreform; insoluble
in ether.

] Other properties: Deteriorates if exposed

" to light. : ‘

h. Use. The drug is a hypnotic, sedative, central nervous system

depressant, prophylaxis in motion sickness, and enhances the dnalgesic
effects of narcotics. ) '

i. Physiological Effects. The drug may cause mental excitement
and delirium. There is a sedative and depressant action on central
nervous system. Scopolamine has a stronger (muscarinic)»actibn than
atropine on the iris aud certain secretory glands, but has a veaker
action than atropine on heart, intestine, and bronchial muscles,
Therapeutic doses sometimes produce hallucinations or delirium.

j. Dosaga. 0.3 to 0.75 mg/man, oraily.v
k. Toxicity. - LDgp is 5900 mg/kg for mice subcutaneously.108

1. Storage, -Store in orange glass containers, away from
light. V

m. History. 1919: Prepared by King.

{1 T
16. ew—elED). Staphylococcal Enterotoxin B

a. (U) Code or Alternate Designations.

' ® United States — PG (formerly uc) i
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® Enterotoxin B

®  Staphylococcus aureus toxin

. b. (U) Clasas. Incagacitaut. It £3 a non-lethal high-molecular-
‘ waight bacterial exotoxin,

« Ce (U) Chemical Name and Formula,35,109 Staphylococcal enterotoxin
B is a high-molecular-weight protein elaborated by Staphylococcus aureus.
This exotoxin contains about 252 amino acid residues and exists as a very
eampact, unhydrated molecule over a wide pH range. The precise arrange-
went and sequence of the amino acids have not been determined, but the
purification of enterotoxin B has progressed to a stage permitting a
complete amino acid analysis and biophysical characterization of the
molecule. It has one disulfide bridge, but no free sulfhydryl group.
Glutamic acid is its N-terminal residue, and lysine is the C~terminal
residue. -

d. (U) Molecular Weight. 35,380,109

e. (U)' Source of Material. Enterotoxin B is one of four types of
serologically distinct entercotoxins (Iypes A, B, C,.and D) produced by
certain strains of the common bacterial species, Staphylococcus aureus.
_These toxins are associated with massive outbreaks of acute food poisoning.
The two common antigenic types of enterotoxin, Types A and B, produce .
similar, if not identical, symptomatic manifestations when administered
by the oral route, and differ apparemtly only with respect to the specific
antibodies produced by the animal host. Type B has been studied most

extensively." '
f. "ﬁéfgéﬁf Hethods of Preparation,l2,110
(1) __(c-KFD) 1)
{b)(1}
(2) (C-NFDY (X1

' L_ : dyn
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{b)(1)

8 (U) Equipment Used. 4&0-gal fermenters.
109,111

h. (U) - Physical and Chemical Properties.
@  Color: White fluffy powder.

©  Soiubility: Hygroscopic; very soluble in water
and salt solutions. ' '

° Iscelectric point: ~about pH 8.6.

e  Diffusion coefficient: (D°%zp ) = 7.72 X 107
. 2 »

cm®.

® Sedimentaticn coefficient: (Szg,w) - 2.78 S;
6‘ Ex;inction coefficient: (Eiﬁm) = 14.0.

. Maximum absorption: 277 mu. »

o. Other properties; Resistant to heat. Retains

activity after heating at 92° C for 87 min and
after warming at 60° C, pH 7.3, for 16 hr.

i. (U) Method of Dissemination. Aerosol spray (because of its
relative stability, enterotoxin B is easier to disseminate in aerxosol
form than botulinum toxin), ingestion.

3. (U) Use. Incapacitant.

k. (U) . Physiological Effects.

) (1) (U) Produces incapacitation at dosages that are far below.
the lethal dose. Incapacitation may occur with sufficient violence and
persistence to {mmobilize a subject completely for several hours. Death
rarely occvrs in otherwise normal humans, but a few fatalities have been

" recorded.
(2) (U) Ingestion of poison causes salivation, followed by

nausea, vomiting, retching, abdominal cramps, and watery diarrhea., Fever
and respiratory effects are absent., Symptoms appear in 1 to 6 hr following

NO FOREIGN DISSEM
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ingestion of enterotoxin. The incubation period is influenced by dose -

and resistance of individual., Smzll amounts of toxin produce illness for
about 24 hr; larger doses nay produce incapacitation lasting several days..
&lthough entercotoxin is believed to evoke its characteristic response in
cats and monkeys by stimulating the vagal and sympathetic nerves, the nature
of the inciting stimulus in the gut remains obscure.®

(3) (b)- Intoxication by respiratory'challenga is5 characterized
by high fever, malaise, muscle and chest pains, headache, cough, nausea,
and loss of appetite., Vomiting and diarrhea do not result., Onset of.
1liness is abrupt, occurring within 2 to 8 hr after exposure; peak resgonse
time is given -as 9 to 15 hr. The duration of action is 30 to 56 hr, Y

1. (U) Therapy. Monkeys, repeatedly given enterotoxin B orally,
became resistant to 200 times the minimum emetic dose of the toxin.
Although no antitoxin was demonstrable in sera, it was believed to be
responsible for the animal's resistance to the toxin. The immumizing
capacity of enterotoxin B in humans is yet to be fully evaluated.
'Enterotoxin B has been treated with formalin to produce toxoid for the
purpose of inducing active immunization. 98,111

m. 40)] Starage.‘ Freeze-dried enterotoxin B, stored with a dessicant
such as silica gel at 4° C for over 1 year, showed no loss in biological.
activity. The toxin is also stable to pH changes and can withstand
temperatures of boiling water for 30 min. 98 : ) A .
T L _ :
n. (&) Toxicity (in ug/kg) 4

(b} 1)

(CONEZDENTIAL)
7
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Destroyed- in so0ll in less than 2 hr; persists

longer on surfaces such as painted wood or aluminum, especially out of

sunlight, -

pP-. (U) Detection.

enterotoxin are Oudin's singl; diffusion tube and the guantirative precipitin
" test, Other methods include Ouchterlony diffusion plates, hemagglutination
inhibition, reversed passive hemagglutination, microlatex bead agglutination.

and immunofluorescencu

The preferred methods for the detection of -

17. %Gév Tetrahydrocannabiﬁol“»B“’112-11“

. vy Cdde or Altarnate Designations.-

® Cannabis.

C® EA 1476 (United States).

o Hashish.

- Anasha.

®  Karas (charasj.

®#  Bhang.

- Dogga.

* Kif.
® Marijuana.
e  THC.
CA "Pot".
. Marihuana.

b (u) Class. Incapac1~ating agent.

c.‘ (U; Chamlcal Names. Mixture of &'-3,4- tetrahydrocannabinol

and A%-3,4-tetrahydrocannabinol isomers.

CONFIDENTIAL —
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d.,  (U) Formula. Cp3H200;

y ' .
(CH, ) CHy (CH ) CHy
" (03 Acerans isomer) ;tsoms
(A -3,4-trans iscmer) o (A6.3‘4_tnn, isomer)

Two numbering systems are commoﬁly used in the literature for naming
“THC~type . compounds—the "pyran-type compound” numbering system and the
monoterpenocid numbering system: o

9 . B
/\ THC . N THEC - \
pyran-type system monoterpenoid system : ‘

This handbook uses the monoterpenoid systém.

e.. (U) Molecular Weight. 314.5.

. f. (U) Raw Materials.

. ’ (1) (U) Natural sources. Active constituents of dried flower
tops of Cannabis sativa L. (India hemp). This hemp plant includes old. name

of C, indica Lam. ‘

(2) (U) Synthesis.
] Citral (C10H166>5
@  Methyl magnesium iodide (CH4MgI).

e Li&hium derivative olivetol dimethyl ether
' (Cy3Hz002L1i). '
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[ ] . Olivetol (011}1350};_).
e  p-Toluenesulfonyl chloride (C7H7C10,S).

@  Boron trifluoride etherate [(C2H5)20.BF3].‘

- (U) Method of Manufacture.

(1) (U) Ratural sources. Extraction from dried flower tops of
Cannabis sativa L. Derived from irad oil" constant boiling fraction from
petroleum ether extract. The major constituent found in nature is the

Al 1somer.

"(2) (U) Synthesis.
(a) (U) Al-isomer.5®

\ OCH, Room
t , Temperamre

15 min
RO (CH ) CHy
Lithium derivative
olivetol dimethyl
ether : : = .

CH3

. p-toluenesulfonyl chloride OCH,

k ‘ in pyri tine
% t.H
3 e Hy sy

d J-cannabidiol dimethyl cthq

Excess CH3Mgl
155°.165° for 15 min

d.l-cannabidiol

' . | . | 262 | o | | | @
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0.05% HCl

- in 2bs E¢OH
(boiting for 2 hr) oty
- 3 "
Neg. 13 : i
er. 513138 o dI-AY -3, 4-trans isome

(b)) (W AS—trans isomer.l13

OH

+ Benzene soln at S~106 C,
\ c.H 10% Boron trifluoride ctherate, H

- HO
S # followed by chromatography

Olivetol
CH CH ’ H,C
3 . . 3
C itta.s- d1-AS -3 4-trans-
V i tetrahyd rocannabinol
{20% yicld)

The product is identical to the natural Af-trans isomer isolated from
‘hemp in all respects (nmr, ultraviolet, and infrared) except for optical
‘activity. Note: A synthetic a3-trans isomer, which is not found in
‘ mature, was prepared. This compound possessed the physiological activity

of- marihuana.
h.  (U) Equipment. Standard chemical processing equipment.

i. - (U) Physical and Chemical Propertiés.

® Physical state and color: Colored erystalline or
viscous resin oil. Discolored by light and oxygen.,

N Boiling point: 185° C at O.QS rm Hg.
©  Melting point: 76% to 77° C. V

. _Other properties: Heat or acid treatment converts
the Al isomer to the A% isomer.

- j. (U) Method of Dissemination. Aerosol.

Use. Incapacitant,
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1. (U) ‘Physiological Effects. Tetrahydrocannabinol induces euphoria,
relaxation, colored dreams, hallucinations, and disturbs body functions,
Large doses lead to mental confusion, apprehension, and temporary )
psychoses, The effects of THC last for 6 to 48 hr., Large doses may .

"cause "suspended animation"” for as long as 3 days. A dose of 0.5 to 1.0
mg causes fatigue, thirst, and headache., A dose of 1.5 to 3.0 mg causes
postural hypotension, loss of vision on standing, weakness, giddiness, and
a slowing of motor activity. A dose of 3.5 to 4.0 mg causes marked
psychomotor retardation; subject is unwilling or incapable of standing,
unable to concentrate, and suffers blurring of visfon., For doses greater
than 2.8 mg, the subject is incapable of perFormxng regular activities,

THC is not habiv forming.

m, (U) Therapy. d-Amphetamine (15 mg) counteracts sedation and the
indifference induced by the cannabinols,?8

n. (U} Decontamination. Unknown.
o; 4] Protection Required. Protective mask against aerosels and
smoke, ‘ '

p. (U) Storage. Store awayvfrom light~and air.

q. (U) Persistence, Fersistent,
T, (U) . Detection, . Unknown,

s éég ! ‘ (Y1)
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? o t. (U) Historical. o A '
» ® Effects of marijuana have been known for 3000 years.
® 1942: A tetrzhvdrocannabinol isolated in an impure

form and a gross structure suggested by H, J. Wellner
aqd associates, ;

o 1949 : [(6)(&) and associates studied various

analogs of tetrahydrocannabinol,

e ;1965: Structure determination and tutal synthesis
' by {BYE and associates in Israel,
® 1966: Acid isomerization of tetrahydrocannabinol
by [(0)(6) and associates in the United
States.. ~
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18, (U)‘ Tetrodotoxin -

de Code or Alternate Deisgnations,

° Fugu poison,
@ Kai po.

o Puffer fish poison.

° Cutter poison.
- Tetraodon poison, '
® Tarichatoxin,

b. Class, Nonprotein heurotoxin, fish poison.

Ce Chemical Name. Aminoperhydroquinazoline derivative.

d. FPormula. Cj;H;;N30g

Tetrodotoxin (zwitterion)

e. Molecular Weight. 319.3,

f.  Method of Preparation. Obtained from crgans (liver and ovaries)
of the Japanese puffer fish, Spheroides rubripes, and from the embryos of
the California newt, (salamander) Taricha torosa. The poison is extracted

in boiling water,

4 Physical and Chemical Properties,

] Physical state and color: White crystalline solid,
Crude material has a yellow color, and is tasteless.

page is UNCLASC1FIED)
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© Solubility: Highly soluble in water and methanol'
insoluble in most organic solvents,

.o “Melting point: Decomposes without meltlng, also ,
decomposes at a pH less than.3 or greater than 7. lo7

- he Physiological Effects., Tetrodotoxin causes paralysis and blocks
nerve impulses. In large doses, it depresses motor centers and blood
pressure. First symptoms occur from 30 min to 4% hr after. ingestlon.
Poisoning is characterized by the rapid onset of symptoms: tingling ot
prickling sensation in fingers and toes grzdually progressing to numbness;
eyes do not react to light; pulse is slow; heartbeat faint; temperature .
drops; weakness; dizziness; pallor; and numbness of lips, tongue, and
throat. *Nausea, anxiety and vomiting are frequently seen, Hesavy perspira-
tion, increased salivation, pain on respiration, muscular weakness, and
hypotension are often experienced. - In severe poisoning, the victim. may

. complain of "numbness all over," and a feeling of "floating in air." In

tfatal cases, severe respiratory distress, marked hypotension, cyanosis,
paralysis, and small hemmorhages may develop., In most fatal cases, death .
occurs 6 to 24 hr after ingestion of the toxic fish. .

1. Method of Dissemination. By ingestion or injection,

j. .Use. Lethal agent;

k. Therapy. No known antidote; tfeatment is strictly symptomatic.
Ingestion of large quantities of sodium bicarbonate is recommended,

1. Toxicitz.1°7

(1) Mouse -= LDsp is 14 ug/kg, subcutaneously; 11 ug/kg,
intraperitoneally; and 10 ug/kg, intravenously.

(2) Rat —— LDgg is 14 ug/kg, subcutaneously, 12 ug/kg,

1ntraper1tonea11y, and 10 pg/kg, intravenously,

A (3) Rabbit —- LDgy.is 10 ug/kg, subcutaneously; and 2 ng/kg,
intravenously, o

(4) Cat — MLD is 2 pg/kg, intravenously.
(5) Dog —— MLD is 15 ug/kg, subcutaneously;
m. Historical,

® 1909: Isolated from puffer fish by Tawara (Japan),

¢> 1964 Structure identifled by Tsuda, Goto, Hirata
(Japan).
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a. {U) Code or Alternate Designation (U). Yellow rain.

b. (U) Class (U). Tlonprotein mycotoxin.

Y N (U) Chemical Names and Formulas (U). The trichothecenes are a
family of approximately 60 naturally occurring sesquiterpenoids. The basic’
ring system of the trichothecene mycotoxins is nawed - trichothecane. All of
the naturally occurriag trichothecenes contain an olefinic bond at carbons
9 and 10, and are known as 12, 13~spoxytrichothecenes. The trichothecenes of
most interest are: A : o - ‘

E : \r unn GH

3 )

YO ED R ,

OH | | 0 , |

1 NWALENOL,R = OH 'T-2 TOXIN: R = OCCHy CH(CH3)p ; R” = DAc -

1. ‘ , "D | |
C@ _ DEOXYNIVALENOL ,R =H HT-2 TOXIN : R" = OCCHy CH(CH3)p : R* = OH .
3 | - ' o - DIACETOXYSCIRPENOL {DAS) : R = H; R” = DAc

d. (U) Method of Preparation (U). The production of ‘the various
trichothecenes employs Fusarium species and depends upon the type of
substrate, temperature, and duration. of cultivation. T=-2 toxin productiom is
promoted by dinccubation at temperatures of 153°CT or below: Most of  che
trichothecene-producing fungi are grown for toxin productiom at 24°C.

e {(U) Natural Occurrence (U). The main . substrates = on  which
trichothecenes are produced are -cereals, leguminous crops, sweet potatoes,
cabbage, and hay. -Naturally occurring levels of. trichothecenes are around
2 ppm; the largest ‘quantity found to cccur spontaneously was /1.3 ppm.

f. {(U) Physical -and Chemical Properties (U). The natarally occurring
trichothecenes are colorless, crystalline, optically active solids. Impure
preparations c¢an. be colored. ~Trichothecenes are generally soluble in’
alcohol, acetone, ethyl acetate, and chloroform. Only the highly hydroxylated’
derivatives have significant water solubility. . They do unot absorb strongly

@ s @
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in the UY, do not fluoresce, and are difficult to separate from complex
blological mixtures. The trichothecenes are stable in solution and may be
stored as a solid for years at room temperature with no loss of activity.
Heating for 1 hour at 100°C also produces no decrease -in activity. .

g- {U) Physiological Effects (U). They produce headaches, chills,
nausea, vomiting, vertigo, and visual disturbances. Trichothecenes cause
alimentary toxic aleukia, the symptoms of which 1include wvomiting, skin
inflammation, multiple hewmorrhaging, diarrhea, and leukopenia. . Rapid omunset
of wvoumiting along with severe itching and tingling of the skin are
characteristics of trichothacene intoxication. . .

h. (G) Detoxification (Uu). -This crn  be aeccomplished with strong
mineral acid. : ’ :

i (U) . Method of Dissemination (U). Dissemination can be by rockets,
or by spray tanks, mortars, and/or artillery shells. : v

. : (U) Use (U).« Lethal agent, terrorizing agent.

k. (U) Therapy (U). Opiates help reduce. the fluid loss in adults.

1.0 (u) Toxicity (). In general, the LDsg's Vin laboratory animals’
range from J.1 mg/kg to > 1000 mg/kg. ' .

(1) (U) LDgg intraperitoneally iIn mice:

Toxin - mgfkg
T2 5.2
HT-2 9.0
DAS . : 23.0
Nivalenol 4.1
Deoxynivalenol 70.0

(2) (U) Toxicity of T-Z in cats:
° The LDgg is 0.5 mg/kg, subcutaneously
® The EDsqg for vomiting is 0.1 mg/kg subcutaneously

The EDgq for skin irritatfon is 0.1 + 0.9 mg/kg

m. {(U) - Historical (U).

™ In 1944, many  Soviet citizens were killed by
" " trichothecene~contaminated grain :

o In 1946, the  first trichothecenes were isolated (Brian
and McGowan) ’ .
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Section X.

SCREENING SMOKES

1. (U Cenerald

a.  Screening smokes are used to counceal all types of troop move-
.ments and installations in combat zenes and rear areas.  The obscuring

action of the smoke is due ro the reflection and refraction of the light

rays striking the particles comprising the smoke. The optimum particle
size has an equivalent diameter of one micron (10™% cm). )

‘b. There are several factors which affect the life or persistency’

of a smoke. Water vapor plays an important role by improving the
effectiveness of most smokes, either by hydrolysis or by hydrating’
hygroscopic smoke particles to effective size.® Wind, convection
currents, and ambient temperature also have strong effects on smoke
characteristics.

c. Smoke may be generated by mechanical or thermal techniques, or
by a combination of these technigques. .

2. (U) Berger Mixture

a. Code or Alternate Designationé. Nomne.
b. Class. Smoke agent.

c. . Chemical Name. Zinc smoke.

d. Raw Materials and Composition.

L Finely diviéed metallic zine (Zn)~-25%.
& = Kieselguhr (absorbent)--sz.

® Carbon tetrachloride (CCly)--50%.

8 Zinc oxide (Zn0)--20%.

] Igniting composition (iron dust, pota551um
permanganate, and match head).
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e. Physical and Chemical Properties. The mixture is a smooth dough- -

like paste. It is chemically inert. and entirely harmless until ignited;
it could not be fired even if hit by projectiles. Upon ignition, the
zinc reacts with carbon tetrachloride to produce zinc chloride, carbon,
and heat (1200° C); the heat evaporates the zinec chloride to form a dense
cloud of light gray smoke. A disadvantage of this smoke mixture 1s the
high temperature produced by the reaction with resulting spark dispersion
that can cause fires.

f.  Methods of Dissemination. Smoke candles only, because mixture
is too slow in igniting for smoke grenades, artillery shells, or airplane
"bombs. To prepare the smoke candles, three pounds of the pasty mixture
‘are pressed into a can about the size of a large tomato can, and then
covered with 'a layer of igniting material.

8. Physiologicai Effect. None.

h. Decontam’nation. Not necessary.

i. Protection Required. There is no physiological action which
requires protection in a normal encounter; however, under prolonged. ex-
posure a protective mask should be worn because the zinc chloride may
produce toxic effects. ' . ' : @

3. Stérage. The mixture can be stored for long periods without
deterioration; occupies small storage space; and is easy to transport,
handle and operate.

k. Toxiciti. Lowest irritant concentration is 100 mg-min/m3.

1. Total Obscuring Power. (See glossary) 256 m?/kg (1250 ftzflb).

m. Historical. Prepared by the French chemist Berger.

3. (U) BM Mixture

a. Code or Alternate Designations. None.

b. Class. Smoke agent.

c; Chemical Name. Zinc smoke.
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: | d. Raw Materials and Cdmposiéion.
: (1)‘ Standard Mixture:
4 ® ' Sodium chlorate (NaCl03)--9.3%.
; ® Zinc dust (Zn)--35.4%. |
g' e  Ammonium chloride (Nﬂkél)~~5.&z.
4 | ‘ _ o ' ® Carbon teftachloiidé‘(CClu)—fél.GZ.
3 | @ Hagnesiuﬁ carbonate (MgCO3)--8.32. |
? (2) ‘fast ﬁixtgre:. . ;
R i o e sbdium,chlora£e (NaC103)--24.9%. :
. ® Zinc dust (Zn)-—20.2%.
A - Zin; éxide (Zn0)——9.8Z.
@ ‘ , K) Carbon tetrachloride (CC1y)—35.1%.
C/ (3) Starter Mixture #1: C ' o : ' .
@ | ZiﬁéAdust\(Zn)——Gé;lz. | ' - i
® Zinc‘oxide {(Zn0)~—-16. 2%.
® Powdered 5ulf§r‘($)-~20.7z.
’ (4) Starter Mixture #2: '
| '™ ‘Powdered iron {Fe)~-46.61.
' _ oA Potassium pérﬁanganate (XMn0,)——53. 4%,
4 . . e. Phvgical and Chemigal Proggrgigs; Tﬁe mixture produces a dense

white smoke with bettér handling qualities than Berger Mixture. It is
less easily dissipated or disturbed by air currents. .

! {.\ B Method of Dissemination. |

(L) Smoke candles, grenades, floating pots for naval use.
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{2) - The pastelike Standard and Fast mixtures are packed intoc
the munition and covered with both starter mixtures. Starter mixture #2
receives the flash from the igniting match head, burns.through the ig-
niting cup and ignites starter mixture #1, which starts the reaction.

g Physjological Effect. Nome.

h. Decontamination. Not necessary.

i. Protection Required. None necessary.
3. Stbrage. Stable for long periods if container is alrtight.

k. . Toral Obscuring Power. 286 m2/kg (1400 £r2/1b).

. 1. Historical. 1917: US improvement of original Berger Mixture,
prepared by Bureau of Mines personnel.

4, (uU) Bri:ish Tvpe S Mixture

a. Code or Altermate Designations. None.

b. Class. Smoke agent.

Ca Chemical Name. None.

d. Raw Materials and Cowposition.

‘(1) Smoke Torch, Mark I, Type S:
) Potassium nitrate (kNO3}——ASZ.‘
@ Borax (NajpBy07-10H,0)~-9%.
@  Sulfur (S)--12Z.
® Glue--4%.
® Pitch-—30z.v

(2) Smoke Candle, Mark II, Type S-1:

@ Potassium nitrate (KNO3)--40%.

© Borax (NayByOv+10H,0)~-~8%.

272 | ‘ o @
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e Sulfur (§)--14X. .
o Coal dust--9%.

e Pitch (hard)--29%.-

e. Physical and Chemical Properties. The mixture burns vigorously
for about 3 min and gencrates a large volume of yellowish brown smcke
due to incomplete combustion of solid carbon particles -in the pitch.
Screening properties are unreliable since smoke has a tendency to rise
rapidly, break up, and leave gaps in the smoke screen. Nevertheless,
the mixture is cheap, easily produced from readily available materials,
© and stable.

-~ f.  Method of Dissemination. Candles were used in large’ quantities
through World War I by both British and American armies.

g- Physiological Effect. None.

'h.  Decontamination. Not necessary.

i. Protection Required: Nome necessar&.-

3. Storage. Stable in storage.

k. Total Obscuring Power. 94 mszg (aso ££2/1b). ‘ ’

1. - Historical. First material used in World War I for the genera-
tion of artificial smoke on land.

5. (W) Crude 011

a.' Code or Alternate Besignations. United States -- CO; Fog oil
SGF1 and SGF2 (MIL—FllZO?OH, screening smoke, Standard Ayl

"b. Clasg. . Smoke agent..

Cs Chemical Name. Mixture of paraffia hydrocarbons.

d. Physical and Chemical Properties of SCr2.8

® Flash point: 160° C.
e  Ignition temperature: 207.2° C.
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o Viscosity: 25 sec at 37.7° C. Below 0° C, a mixture
of SGF2 o0il and paraffin {wax)-free kerosene is used.
Y _Specific gravity: 0.8.

-3 Solubility: Soluble in gasoline and benzene.

e. Method of Dissemination. The Crude oil may be vaporized in a
generator by heat from a fuel burner. When the vaporized smcke oil en-
ters the cool surrounding air, the oil vapor is cooled so rapidly that
only very small liquid droplets are able to form. The final smoke cloud,
which appears to be white, is quite stable. However, oil that is
partizally burned results in the separation of solid particles of carbon
which, at first, tend to float in.alr to produce a dense smoke; later,
the carbon particles coagulate into flakes that guickly settle out and
drop to the ground. This type of smoke has poor screening value. Other
smokes, intermediate in character, are also in use. In these smokes,
‘the solid carbon particles surround the liguid droplets and thus are
prevented from coagulating into flakes. It is gravish black in color
. and is much more stable. - Fifty-six grams of crude oil is said to produce
28 w3 (1000 £t3) of smoke at a cost of 8 cents.

£. Use. Used by all navies for smoke'screens at sea; also used
for smoke generation on land. » ’

g. . Physiological Effect. Slightly suffocating when dense. No
other effects. ‘ .

h. Decontamination. None necessary.

i. Storage; Very stable. It is not affected by humidity -and is
non—-corrosive to material.

' 3. Persistence. Summer —-—- while source is operating and 5 min
after.’ . )

k. Protection. Protective masks when exposed to high concentra-
tions for prolonged pericds.e

1. Total Obscuring Power. 41 m</kg (200 f£2/1b).

m.'b Histofical.‘ 1935: First used by Germans in the Battle of
Jutland. Produced by incomplete combustion of crude~oil fuel under
boilers of naval ships, especially destroyers.
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6. TT= - HC Mixture o '

a. {U) Code or Alternate Designations. United States -~ HC.

b. (U) Class. Smoke agent.

C. '(U) Chemical Name, Zinc smoke.

d. (U) Composition.
® Hexachloroethane (C13CCCl3)--46.7ZX.
~®  Grained aluminum——6.7Z.

o Zinc oxide (ZnO), absorbent~—-46.7%.

e. (9‘6) Reaction.

(Y1)

t) 8} ‘

£, (U) Physical and Chemical Properties. HC has a slightly acrid
odor. Solid hexachleroethane is.substituted for and found to be superior -
to carbon tetrachloride in Berger's Mixture. By reducing the aluminum
" content, but keeping the proportions of hexachloroethane and zinc oxide
_constant, the amount of carbon appearing in the smoke is reduced due teo
the formation of carbon monoxide. The zine chloride rapidly -absorbs
moisture from air to form particles of effective size.

g- (U) Methods of Dissemination.®

(1) (U) Swmoke candles, grenades, smoke pots, artillery and
mortar shells, and aerial bombs.

MO FOREIGN DISSEM
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(2)‘ (U) A typical starter mixture is composed of silicon,
potassium nitrate, charcoal, iron oxide, grained aluminum, cellulocse
nitrate, and acetone.

h.  (U) Physiological Effect. Smoke has no physiological action,
except that high concentrations of ZnCl,, during prolonged exposure, may
be toxic. ' :

i, (U)  Decontamination.> Water or alkaline solutions.

i. (U) Protection Required. . Protective masks, when subjected to
exceedingly high concentrations of ZnCl,. -

k. .A(U) Storage. Very stable during storage, if it has a total
moisture content of 0.6% or less. Stable in steel drums.

1. - (U) Historical. Produced in United States as an improvement

over Bergert Mixture.
7. (C)~Radar and Infrared Screening Smokes 9,16
(b)(1)

8. (U) .Soviet Smoke Mixturesl15,116°

a. Anthracene Mixture.

(1) Code or alternate designations. None known.
(2) Class. Smoke agent (écreening).

(3)‘ Chemical name. Mixture.

(4) Composition.

) Potassium chlorate (KC103), an oxidizing
agent——él.gz

NO FOREIGN DISSEM
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®  Ammonium chloride (NE,C1), a coolant--40. 2%.

e Crude anthracene [(CSEqCH)z}. the smoke
agent-—17.8%.

e  Inert material——0.1%.

o (5) Physical and. chemical properties. The mixture is a
yellow-brown to grayish-green solid which is very soluble in water.

(6} Method of disseminationm.

‘ (a) Smoke pots (for example: DM-11, vB~11, BDSh-5),
smoke barrel (for example: DSh-100). : .

(b} The mixture is wet loaded into cans or drims in three
layers, and will not burn if packed in one solid mass. When ignited,
it burns for 6 1/2 to 10 min depending on the size of contaimer and
gives off a grayish to white smcke.

{c) The primer in these munitions consists of 41.5% lead
thiocyanate, 49.6% potassium chlorate, and 8.9% inert binder. It is
contained in-a cardboard tube waterproofed with a red lacquer covering.
A booster composed of black powder, potassium chlorate, shellac {rosin}, .
and inert material is pressed into a yellow cylindrical pellet with a ‘
red cap.

(7) ‘Use. Screening smoke.

(8) Therapy. Soviets have antismoke ampoules, containing a
mixture of ethanol, chloroform, ether, end ammonia water, for relieving
;the effects of smoke irritation.

(3) Storage. Reasonably stabie, if kept dry and not subjected
to rough handling. ‘ ‘ :

b. Smoke 0il. The principal mixture is made of 70% inexpensive
waste products of the petroleum industry and 30% fuel oil. It is
disseminated in a geperator to produce a stable black smoke with
satisfactory screening properties. The smoke 1s non-irritating to
Zumans, is not corrosive, and does not have storage, handling, and

sransport problems associated with liquid smoke agents.
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c. Miscellaneous Smoke Mixtures.
(1) Code or alternate designations. See below.
(2) Class.  .Smoke agent (screening).
(3) Chemical name. (Mixtures).
(4) Composition.
-
Yershov ‘ Samkov Gorbev English
Mixture I | Mixture II | Mixture | Mixture | Mixture
Ammonium _ : '
" chloride 50% 40% —— 23%. ——
Naphthalene 20 20 41% — -—
Potassium ’ : ) :
chlorate 20 20 51 67 -
Potassium
nitrate -— 10 Jp—— 3 40%
Birch ‘ o
charcozl 10 10 8 7 9
Petroleum
coal tar - -~ - - 29
Sulfur - C— e e _— 14
Borax -— —_—— - — 8

(5) Physical and chemical properties. The mixtures are dark
solids of a rather primitive composition. The smoke produced has a
slight concealing power and tends to settle out guickly with loss of
effectiveness. Yershov Mixture No. II burns faster than Mixture No. I.

(6) Method of dissemination. Smoke candles.

(7) Storage. No information available, but it is believed to
be reasonably stable during storage.
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9. (U) Sulifur Trioxide-Chlorosulfonic Acid Mixture
a. Code or Alternate Designationé.
@ United Statés ~-- FS. .

b.

Ce

®  United Kingdom -- CSAM.
© USSR -~ S4..

® ' Germany -~ Nebelsaure.
Class. Smoke agen;;

Composition. 55% sulfur trioxide (803) + 45% chlorosulfonic

acid (SO3HC1) solutionm.

do

Raw Materials.

" ®  Sulfur dioxide (50,).

° Gasecus hydrogen chloride (HC1).

'S Oxygen (0,). ’
v Sponge platinum (Pt).- A '

Heihod of Manufacture of Chlorosulfonic Acid.

| 400-450°C
2302 + 03 ’;"2303
Pt

S03 + HC1 - B 503HC1

Physical and Chemjcal P:gpertigs.v
e Odor: Acrid.

° Physical state: Liqguid.

® Specific gravity: 1.91 at 20° C.B

@ Melting point: =-30° C.
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) Decomposition température: about 68° C. % -
] Solubility: Soluble in strong sulfuric arid; reacts

violently with water.

e Hydrolysis: Chlorosulfonic. acid hydrolyzes .
instantaneously to form HC1 and HpSO0,; SO3 adds
water to form H,50,.°8

E» B Method of. Dissemination.s 8 Cylinders under gas pressure, bombs,
airplane spray tanks, artillexry ‘and mortar shells.

k.  Physiological Effect. The liquid burns the skin like strong
acid and the smoke causes a prickling sensation cn skin. Prolonged
exposure may cause severe irritation to eyes and rosplratory tract.

i. Decontamination.>»?® Wipe off liquid with dry cloth, and flush
with large amounts of water. Aalkali, in solid form or in solution, or
hot soapy water may also be used. :

3 Protection Required. None for ordinary smoke, protective mask
for high concentratLons, and rubber gloves for- handliug liquid.

k. Storage. Stable ir steel containers if dry, using steel stoppers
and asbestogs gaskets; highlv corrosive on metals and airplane fabrics.

1. Persistenée. Only while container is operating.

m. Total Obscuring Power. 615 m?/kg (3000 £e2/1b).

10. (1) Sulfuric Anhydride

a. Code or Alternate Designations. None.

b. Clﬁss. Stmoke agent.

C. Chemical Name. Sﬁlfur ttioxide.

d.. Formula. 503

e. Raw Materials.

® Sulfur dioxide (S0;)-
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Oxyggn (02).

Sponge platinum (Pt) (catalyst).

f. Method of Manufacture.

250, + 0,

g. Physical and Chemical Properties.

_400-500° e
Pt. .

. Physical state and color{_

 Solub{lity:

h. . Method of Dissemination.

Colorless liqﬁi&, or
transparent solid. .
Odbr: Acrid suffécating‘odor.

Soluble in phosphorus oxychloride
(POCl3) and in H,SO0y.

Bolling point: 45° C.
Melting point: 16.8° C. Polymerlzes spontaneously

into an asbestoid crystalline mass of (803)2, S ‘
which melts at 40° C into liquid commercial product.

Specific gravity (liq.): 1.92,
Specific gravity (solid)'~ 2.3.

Artillery shells, airplane spray.

acids.

——

C i Use.
dense white clouds composed of minute droplets of sulfuric.and sulfurous

Physiol;gicél Effect.

On contact with air it fumes vigorously and throws off

Irritant effect on reepiratory organs

U
~and skin.

Causes.a hacking cough, which is much aggravated in higher
concentrations.

A

k. Decontamination. Cold water.
1. Protection R.guired. 'Noné necessary.

m. Storage«

Stable, if dry.
. . :_J - ’ ! - ’
B A ’ oy
ey v T
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n.  Toxicity. Concentration of 0.010 mg/1l cauvses a hacking cough.

o. Persistence. Winter and summer --— While container is

operating.

11.:

' p. Total Obscuring Power. 615 m2/kg (3000 ££2/1b).

(U) Sulfuryl Chloride

a. - Code or Alternate Designations. None.

b. Class. Smoke agent.

c. Chemical Name. Sulfuryl chloride.
d. Formula. SO0,Cl,

e. Molecular Weight. 134.98.

f. Raw Materials.

® Chlorosulfonic acid (SO3HC1).
> Mercury .salts (cétalyst).

g- Method of Manufactufeﬂ

Hg salts
70°C

250,HC1

o~ H,S0, + S0,C1,.

h. Physical and Ch@mical Properties.

® Physical state and color: Colorless ligquid with
" extremely pungent odor, turns yellow on prolonged
standing.

® "Boiling point: . 69.1° C.

e Melting point: -=54.1° C.

) 'Solubility: Miscible with benzene, toluene, ether,
and glacial acetic acid; decomposes slowly in cold

water but rapidly and vigorously in hot water with -
the formation of sulfuric and hydrochloric acids.
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&  Specific gravity: 1.67 at 20° C.

e : Vapor density: Vapor is 4.6 times heavier than air.

Method of Dissemination. Howitzer and mortar shells.
Use.  As é smoke égént.

Toxicity. None.

Physiological Effect. Vapors corrosive to skin and muctus

Deccntamination. Jone necessary.

Protection Required. Protective mas.: If vapor concentrati¢n

Avoid contact with liquid.

Storage. Stable, if kept alr free and dry; élightly corrogive
Historical. 1926: Prepared by Danneel in Germény‘and Durrans
Kingdom.

Titanium Tetrachloride

Code or Alternate Designations.

o United States --— FM.

@ Germany ~— PF-Stoff.

Class. Smoke agent.

Chemical Name. Titanium tetrachloride.

Formula. TiCly

Molecular Weight. 189.71.

Raw Materials.

e Rutile (Titanium dioxide, TiO,).
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30% Carbon (C).
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®  Gaseous chlorine {Clj).

Method of Manufacture.

N j/.

bombs, special mumitions. ' »

k.
tract, and may burn skin due to the HC1 resulting from hydrolysis.

650°C -

T10; + 2C ——>————==TiC + CO;.

TiC + 2C1, —2225 —eTiC1, + C.

'Equipment. Electric furnace.

Physical and Chemical Properties.

Physical state and color: Colorless, highly refractive
liquid, with acrid odor.

Boiling point: 136° .
Freezing point: -25° C.

Solubility: Soluble in ethylenme dichloride and
dilute HC1l. :

Specific gravity: 1.7 at 20° C.B

_ Hydrolysis: Reacts vigorously with moisture

i{n air with the evolution of dense clouds of:
acrid white smoke. Hydrolysis products are

solid Ti0Clgp, HCl; some Ti(OH)4 if sufficient

water is present. The formation of solid
products in airplane smoke tanks causes
difficulry during dissemination because

. of orifice clogging.

Methods of Dissemination. Artillery and mortar smoke shells,

Physiological Effect. Smoke is irritating to the respiratory

1. Decontamination. Aay alkali solid or solution.
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_ m, - »Prctection Required; Protective rasks needed for heavy
‘concentrations. Co :

n. Storage. Stable, if dry and in steel containers..

o. Total Obscuring Power. 390 m2/kg (1900 f£t2/1b).

T p. Hiztorical. Introduced by the Allies near the end of World
War I as a subsiitute for tin and silicon tetrachlorides.

13. (U) White Phosphorus

‘a. Code or Alternate besignations.

®  United States —— WP (MIL-C-215B, Screening smoke,
Standard A). PWP is plasticized white phosphorus
(MIL-P-337C, Screening smoke, Standard A). )
@ USSR -=~ R-4(7), KS (mixed with sulfur).

b:. Class. Smoke agent.

‘. Chemical Name. Phosphorus. (White or yellow).
<d." Formula. P, (gas). ~ o ‘

e. . Molecular Weight. 123.9.

£. Raw Materials.

. Calcium phosphate [Caé(POh)Z}.
o  Silicon dioxide (Si0,).
e Carbon. v

g. Method of Manufacture.

Ca3{(POy)2 + 3Si0, + 5C———#=3CaSi03 + 5C0 + 2P

h.. Equipment. Electric furmace.

285

. UNCLASSIFIED . @

3019




ST-BEB-03-18-74

4.

UNCLASSIFIED

Original

Physical and Chemical Properties.

_ Physical state und color: White. waxy solid

turns yellow rm contact with light.
Odor: 'bdor}of‘burning metches.
Boiling point: 280° C.
Helting:?oint: 44° C.

Solubility: Soluble in carbon disulfide, benzene,
and ether. : ,

Density of solid: 1.8 g/cc at 20° C.

Other properties: Chemically, WP is very active
and combines readily with oxygen in air to form
phosphorus pentoxide (P,0g), and in the presence of

' water, H3PO,.8 The greater the surface exposed to
air,. the more rapid the reaction. ' Upon oxidation,

phosphorus becomes luminous and in a few minutes
bursts into vigorous flames that can only be
quenched by complete submersion in water. Phos-
phorus is a better smoke producer, pound for

.pound, than any of the other known smokes. 1In. use,

it has some disadvantages: difficulties during
storage and in handling, the bright flame that is
produced upon burning, the need to dissolve WP in

- highly flammable and dacgerous solvents when ‘'used

as a spray, the tendency for WP to splinter readily
into small particles which burn very rapidly, and its
tendency to produce a pillaring effect. '

Method of Dissemination.® Grenades (hand and rifle), artil-

lery shells, mortars, aerial bombs, aerial spray, incendiary projectiles,
rockets, incendiary flasks.

k.

Use.

As a smoke agent phosphorus may be used elther dissolved

a carbon disulfide (CS;), or mized with sublimed sulfur. Iz is

effective as an antitank weapon.

12
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1, Physiologicél Effect. Solid particles burn flesh; vapor is

_very poisomous, but it oxidizes so rapidly as to be harmless in field
concentrations., The smoke is relatively harmless.

. Decontamination. None needed. Cusok as well as dousiug
with water to stop burning of particles.

n. Protection Required. DNone needed against smokp, fireproof
su*ts needed ‘against burning particles.

0. Storage. Stable out pf contact with oxygen. Stored under
water in concrete tanks or in steel drums; should be stored in isolated
areas away from the direct rays of the sun. Its low melting point
sometimes causes WP to melt in stored munitions. To overcome its
poor storage characteristics, plasticized WP was develored; it 'is formed

. by mixing WP in water with a viscous solution of synthetic rubber. The
- ‘rubbery mass of plasticized WP is dispersed by an exploding munition to
produce a2 smoke less prone to the pillaring effect observed with standard

wp. 8
p.. Persistence. Winter and summer —- while container is opera—
, cing. | o
. q. ‘Total Obscuring Power. 940 m2/kg (4600 ft2/1b). ' .
287
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Cection XI.

FLAME AND INCENDIARY AGENTSS,}2

1. (U) General

a. Flame agents are considered antipersonnel agents which cause
lethal or incapacitating effects on target personnel by means of direct
burn wounds, depletion of oxygen, carbon monoxide poisoning, heat, or a
combination of these factors. Flame munitions include flamethrowers and
firebombs. : ’

b, Incendiary agents are considered antimateriel ageats which
generate sufficient heat to cause destructive thermal degradation or
destructive combustion of target materiel. Incendiary munitions include
bullets, mortare, artillery shells, bombs, and grenades.

c. In some cases, it is difficult to differentiate between flame
(antipersonnel) and incendiary (antimateriel) agents because the effects
may be 2 combination of both. < :

) : : _ '
2. 7= . Flame/Incendia:y Agents , .

“(U) These agents are classified according to their composition: i.e., -
hydrocarbon fuels with or without thickeners, metal fuels, hydrocarbon- »
metal fuel combinations, and pyrophoric aluminum alkyls with thickeners.
White phosphorus, which is primarily a screening smoke (Standard A) but
may zlso be considered a flame and incendiary agent, is placed umder
pyrophoric fuels. , Thickened fuels generally are used in mechanical and
portable flamethrowers as well as in incendiary bombs; unthickeneéd or
less thickened fuels may be used in portable flamethrowers where
thickened fuel is not available or in jungle operations where maximum
range is not required. »
(n
a. k@ US Standard and Non-standard Fuels.

(1 @ Hydrocarbon fuels.

{(a) (U) Incendiary oil: Isoc (Standard A). Coumposed
of gasoline and thickener M4 aluminum scap; it is fileld mixed. It is
used in flamethrowers and firebombs.
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®) W Incendiary oil: NP2 (Standard A). Composed
of gasol ine and thickenmer M2 aluminum soap; it is field mixed. It is
used in flamethrowers:and firebombs.

' (¢) (U) Incendiary oil: NP (Standard B). - Composed of
gasoline and thickener M1 aluminum soap; it is field mixed. It is used
in flamethrowers and firebombs.

(d) (U) Incendiary oil: 1M (Standard B). Polymer AE:
(isobutyl methacrylate) is added to a mixture of gasoline and other
substances to form various 1M incendiary oil mixtures by plant mixing.
An example of such a mixture is Type I incendiary oil containing
polymer AE, stearic acid, calcium oxide, gasoline, and water

(5:3:2:88.75:1. 25)

(e) (U) Napalm B (Non—standard) _Composed of gasoline
(332) polystyrene (46XZ), and benzene (21X). It is used in firebombs.
It 1qunsuitable for cold weather employment.

(f£) - (U) Vestco 5e1 (Non—standard). Composed of hydro-
carbon fuels thickened by in situ formation of sodium soap by the
reaction of polyunsaturated fatty acids with aqueous NaCH. It 1is vsed

in firebombs.

(2) —(%( Metal fuels.

(a) (MD Magnesium incendiaries.

(U) Magnésium metal. At its ignition
temperature (623° C) it burhs vigorously

in air to produce temperatures of about
2000° C. Magnesium may be used in pure
form, either solid or powdered. In massive
form, magnesium is difficult to ignite,

but this problem may be overcome by
packing a hollow core in the bomb with

’/éq’,thermate and an easily ignitable mixture.

3
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(o))

. Thermite and thermate incendiaries. . ) ‘

Thermite: THL (Standard B). Composed
of ferric oxide (73%Z) and granular
aluminum (27%). Used in incendiazy
bombs, particularly as a component in
igniting compositions for magnesium
bombs; ignites at approximately 1200° C
and burns at approximately 2200° C.

The fire may be smothered with dry graphite,
sodium bicarbonate, sodium chloride, or
dolomite mixtures. With various
additives, it is used 'as a component

in igniter compositions for magnesium
bombs. ‘

Tizrmate: TH3 (Standard A). Composed of
thermite (68.7%), barium nitrate (29.0%),
sulfur (2.0%), and oil binder (0.3%).
Used in incendiary bombs. TH3 was found
to be superior te TH1l in incendiary.
magnesium bombs.

. 291 .
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@  Thermate: THA4 (Standard A)}. Composed of.
iron oxide (51%), barium nitrate (22X),
aluminum (22%), and polyester resin
(52). Used in incendiary bombs.

(3) }26 Composite hydrocarbon-metal fuels.

(bX1)

. (b) . (U) PT1 incendiary mixture (Standard B). A
mixture composed of 49% Type C "goop,” 3% petroleum oil extract,
10Z coarse magnesium, 30X gasoline, 5% sodium nitrate, with 3%
isobutyl methacrylate polymer (AE) as thickener. It is a soft, black, )
and homogeneous mixture that can be disseminated by the use of incendiary
“ bombs. It is stable and flammable. The "goop" is a paste consisting
of magneisum dust, magnesium oxide, carbon, some petroleum distillates,
and asphalt. : :

{c)  (U) PIV incendiary mixture (Standard A). An @
improved oil and metal incendiary. It -is composed of 5.9% polybutadiene,

28% magnesium powder, 6Z sodium nitrate, 60% gasoline, and 0.1%

r-aminophenol. It can withstand an HE charge in an incendiary bomb

whereas other gels have a tendency to break up after an explosion. The

components of the mixture can be combined very simply and is adaptable

to continuous mixing and loading.

’(4) €%~ Pyrophoric fuals.

(b)(1)

(b) (U) White phosphorus. See "Screening Smokes,"
sec X, para 13. The advantage of this agent as an incendiary material
"is itz ability to ignite spontaneously, but it also has a relatively
low combustion temperature (1000° C). Also emploved for ignition of
thickened hydrocarbon fuels in firebombs as in igniter, WP (Standard A).
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b. "}Eﬁi Experiméntal Flame/Incendiary Agents

(b)(1)

, 2. ) Flamex agent: Flame - explosion couple system—-—
composed of a thickened hydrocarbon fuel containing solid oxidizer
explosive (hydrazine nitrate) and a suspended solid explosive primer,
which produces a predetermined burm period followed by -an -explosion.

3 W Nitrile flame agent: A flame agent system~-composed
of acrylonitrile gelied with a terpolymer containing carboxylic acid N
groups reactive with an organic crossiinker compound, and produces an
improved conductive heat flux.

(4) @n Hypergolic fuel - oxidizer combinations: A binary
flame agent system~—consisting of selected thickened fuels and oxidizing
agents capable of hypergolic reaction, and producing a high radiant heat
flux. Fuels could be hydrazine or alkyl-borane compounds; oxidizers
could be nitrogen tetroxide, tetranitromethane, or fuming nitric acdid .
(RFNA, IRFNA, WFNA). ’

(5) (U) - Composite oxygenated compound agent: An incendiary
agent based on nitrocellulose - gelled alkokxyethanol compounds, of
improved combustion efficiency compared to hydrocarbons, and containing
suspended magnesium and aluminum, capable of producing very high
temperatures and capable of damaging matal targets.

6y (W Composite metal - hydrocarbon slurry agents:
Incendiary agents based on gelled hydrocarbon liquids--containing about
50% of metals such as lithium, boron, magnesium, aluminum, and metal
hydrides such as LiH, which are especially effective against wooden
targets.

(7) (U) Eutectic white phospherus: Composed of a solution
of PpSg (45%) in white phosphorus (55%). Reguires a polymeric
thickener to improve dissemination efficiency.
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(- (U) Molotov COC?tSllS.Ilg Soviet incendiary fiasks are filled
with varicus incendiary mixtures including ‘

(1) (U)  "KS mixture" (White Phosphorus in . carbon disulfidn)
It is a viscous; oily, greenish-yellow liquid with the odor cf rotten
eggs. It is spontaneously flammable so it is often usad withoutr a fuze.
However, in order to prevent any delayed ignition, pyrotechnic fuzes or
chromyl chloride smpules are cften added. Its combustion temperature
is B00® to 1000° C, and it gives off white smoke.

, 2y Mixture No. 1. It is a mixture of mineral oils,
and -is dark brown in colcr. It has to be ignited beforée throwing.
Ignition can be accomplished with matches, powder strips, primers,

- chromyl chloxide ampules, or chlorate mixtures. Combustion temperature
1s 600° to 700° C.

- (3 (U) Mixture No. 3. It is a viscous mixture of patroleum
~ and benzene with an added. thickener of ozokerite ani diatomaceous earth.
Concentrated sulfuric acid is often added; in this case, an ampule
containing a potassium perchlorate igniter is used. Combustion
temperature is 600° to 700° C. -

(4 W Mixture No. 4. It consists of phosphorus in an
organic solvent, such as gasoline. The gasoline is often thickened
with OP-2, an aluminum salt of naphthenic acid. This mixture is self-
igniting.

ng Thickeners

(¥) Thickeners are added to fuels to increase the range of flamethrowers,
to ilmpart slower burning properties, to give clianging qualities, and to
cause flames to rebound off walls or other surfoces and to go around
‘corners. They are used in all incendiary oil bowLs as well as in

flame weapons.  More thickener is used in the inceundiary 0il bombs and
mechanical flamethrowers than for portable flamethrowers. Peptizers are
sometimes added to thickened fuels to facilitate the dispersal of
thickener in the fuel at low temperatures. ,

~a. - (U) Standard Thickeners.

A (1). (U) M1, Napalm aluminum soap (Standard B). Consisting
of a mixed aluminum soap coprecipitated from a mixture of coconut oil,
oleic, and naphthenic acids (30:25:25). The percentage of thickener
used ranges from 2% for very thin fuels to 12X for the highest consi:tency
likely to be required. Peptizer used i3 cresylic acid. Used in prepara-
tion of flamethrower fuels by Service Unit: M&A2. .
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(2} (U)Y M2, Napalm aluminum scap (Standcrd A for Alr Force).
Consisting of an intimate mixture of 95%Z M1 thickener and 5% :
"devolatilized" silica aerogel or other approved antiagglomerant, such
- as Attasorb clay. Cresylic acid is used a3z the peptizer. Used in
preparation of Incendiary 0il: NP2 as firebomb fuel by continuous
mixing in Mixing and'Transfer Unit: AN-M3AL.

3 W M} Aluminum 2~ethylhexanoate. Obsolete; replaced
by Mé4~aluminum iscoctanocate. .

. Gy @ H&»Alﬁminum isooctancate (Standard 4). Composed
of 98% aluminum isooctanocate and either 2% Attasorb clay or Santocel C
.as an antiagglomerant. 2-ethylhexanoic acid is used as the peptdizer.
It is employed for the preparation of Incendiary: IS0 by field mixing
in Mixing and Transfer Unit: M5 or Service Unit: M&A2. The M4 thickener
has a greater density than the Ml or M2~ thickeners; For use of M4 at
about 0° C, a peptizer is required. The "gels" formed with this
thickener are more stable than those formed with the M1 or M2 thickeners.

(5) (U)- TFolymer AE.®>!2 5% Polymer AE (isobutyl methacrylate)
is used in the preparation of Ml incendiary oil, Type I, and in PT1
incendiary mixture (Standard B). .

: (6) (U) Metavon. A Dutch napalm thickener prepared.accord-
ing to US specifications. :

7 @ Northick. A Norwegian fuel thickener made of
aluminum soaps of a mixture of whale o0il, lauric acid, and tall oil
“acids (70:15:15). .

, 8) (W) Octogel. A French fuel thickener consisting of
aluminum di-2-ethylhexanoate (similar to M3 thickener) for flamethrowers.
"Nagel' incorporates a clay filler that is claimed to ‘be effective in
improving storage 1ife of the thickened fuel.

{9 W 'T-55. A Swedish fuel thickener made of aluminum
sovaps of tall oil acids with Cellesolve added as a stabilizer.

(10 W) Opalm. A Swiss thickener'containing polyisobutylene.

(11) W AOctal.. A Canadian thickener similar to M3 thickener.
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b. -(-CJ.U)'Experimental Thickeners.
1y (@) E10: Polybutadienef(GRS—XP2685. 94% Polybutadiene
containing 3% talc and 3% sorbitan palmitate (Span 40)." Poiymer is not
reproducible. in large batch production for this application. Tested
for field mixing of portable flamethrower fuels. Unsatisfactory for
mechanized flamethrower fuels. ' :
b)(7
@ @ &0
(b)(1)
.
:_'-f
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Section XII. . .

ANTIPLANT AGENTS

1. (U) General
a. ‘Chemical antiplaﬁt agents have come into use as chemical war-

fare agents in recent years. These agents are used to destroy the
enemy's food supply and to deny him concealwent by foliage or vegetation.
Numerous statements and accusations iIn both the foreign and domestic
press were concerned with the effect of these chemical agents on- the
ecology

b. The éntiplaﬁt chemicals currently in use can be classified
as herbicides, defoliants, and growth suppressants or inhibitors:-

{1) BHerbicides. These substances are used to kill plants
or interrupt their growth. They are divided into two main groups de-
pending on whether they are selective or nonselective as to the types of
‘plants they attack. BSelective herbicides kill only certain plant
species, and have little or no effect on others. These are generally
organic compounds such z2s derivatives of phenoxyacetlc acid (2,4~D and
2,4,5-T), triazines and urea compounds. The nonselective group kills
all plant life without regard to species. These are usually inorganic .
compounds such as sodium arsenite and sodium chlorate. However, some
herbicides may be classed as both selective and nonselective, depending
on the concentrations and the amounts used per unit area. The herbi-
cides may also. be further divided into three additional subgroups based
upon the method of application and their mode of entry into the plant.
Contact herbicides such as dessicants kill primerily by contact with
the plant tissue rather than by translocation or movement within the
plant. If the. dosage is insufficient, unexposed parts of the plant may
sprout new growth. The systemic or translocated herbicides are capable
of penetrating the plant fibers, through both leaves and roots, into
the "vascular' system where they are rapidly conveyed throughout the
entire plant, to cause a change in the water balance, leaf fall, dying
of the stems and branches, and possible death of the plant. Finally,
soil herbicides also include those compounds which, when applied
directly to the soil, penetrate the root system of the plant and destroy
it along with any dormant or sprouted seeds.
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(2) Defoliating agents. These chemicals cause trees, shrubs, -
and other plants to shed their leaves prematurely. Contact and systemic:
herbicides can have a defoliating action; however, a true defoliant is
a growth-regulating chemical that causes leaf-fall without'killing or
seriously-affecting the. plant. Several chemicals are available that
are effective defoliants for cotton and other agricultural crops,. but
no satisfactory nonherbicidal defoliant has been found for woody vege-
tation. Defoliation may be of value militarily to prevent ambush along
routes of movement through jungles and forests, and to deny the enemy

food and concealment.

(3). Growth'suppressants or inhibitors. These substances are
~ growth regulating chemicals which retard or inhibit growth and can be
used to maintain vegetg;ion at a desired height or stage of growth.

2, ;(U) Atrazine -

a. Code or Alternate Designations.

'@ United States —- Atrazine, F-30027.

® USSR — Atraziné, ZEAZINE, F730027f

b. Class. Selective herbicide.

c. Chemical Names.
® 2—Chloro—4—ethy1amino—6—iso§ropylamino—symftriazine
° 2—ch19ro—4—ethylamino—6—isopropylamind—sym—triazine.

d. Formula. CgHjyCliNg

CH,
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e. Molecular Weight. 216.06.

f. Method of Preparation. Unknown.

g.  Physical and Chemical Properties.
@ Physical state and cclor: White crystalline powder.
@ Melting point: 171° to 174° C.

° Solubility: Soluble in ether, chloroform and
methanol; slightly soluble in water (70 ppm at.
25% C). Wettable; more wmobile in soil than
.simazine and enhances nitrate formation in
soil. , :

» h.. Use. Selective herbicide for dicotyledonous, monocotryledonous,
and grassy plants.

i. ~ Anti-plant Effects. Atrazine enters the plant. through both
roots ‘and leaves. Material washed off the leaves enters through the
roots. The agent affects perennial plants having deep root systewms.

s

“j. Physiological Effects. Atrazine causes inhibition of liver
and kidney catalase and thyroid dysfunction in animals. These effects
have riot been observed in man. .

k. Therapy. None necessary.

1. - Decontamipation. None necessary.

m. Protection. None necessary.

n. Storage. No fire hazard; nonpoisonous; does not corrode metals.

o. Persistence. Persists in soil for several years in dry
climates. ’
P. Toxicity. Atrazine is considered nontoxic for man. The oral

LDgy fer rats is 1750 to 3080 mg/kg.

q. Historical.

® 1961; ' Prepared by(mw) in USSR.

‘
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®  1962: Hungarian Pat. 149,189, Andriska et al.
(Nehezvegyipari Kutatoc Intezet). .

e  1963: French Pat. 1,317,812, Mildner
(Radonja Kernijska Industrija).

3. (U). ' BLUE (Cacodylic Acid Mixture)

a. Code or Alternate Designations. Phytar 560G (Ansul
Company). :

b. Class. Herblcide.

B Chemical Name and Composition. BLUE is composed of 21X
sodium cacodylate plus additional cacodylic acid to make a total
dimethyliarsinic acid equivalent of not less than 26% on a weight basis.
Included in the formulation is 3% to 5% surfactant by vol me and 0.5Z
antifoam agent by volume.120,121

d.  Formula. CyH;AsO;

CHS .0
X

CH

7/ \

s oH

Neg. 513192 ’CacAodylic Acid

e. Molecular Weight. 137.96.

f. Raw Materials.

@ Arsenic trioxide (As;03).
] Potassium acetate (KC,H305).
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Method of Manufacture. ' ; : .
o CcH My
“&203'.' Kczﬂscz [ "‘A.S - A,\ '
cHy/ Nemy

Physical and Chemical Properties.

' Cacodyl oxide

Oxidize with Cﬂ.’\ IO
/4
) HgO . A
' / o\
CHB ON‘

Neg. 513193 T Cacodylic Acid

120,121

Physical state and color: Cacodylic. acid (technical)

is a colorless, crystalline solid. . BLUE (Phytar 3560G) .

is a free~flowing reddish or brownish liquid.
Melting point: Cacodylic acid, 200° C.
Freezing point: BLUE, below -30° C.

Solubility: Cacodylic acid and BLUE are soluble iAn'
water and alcohol, insoluble in diesel fuel and oils.

Specific gravity: BLUE, 1.31 at 25° C.

Vapor pressure: BLUE, very low.

Volatility: BLUE, nénvolacile .

Viscosity: BLUE, centipoises at

10° C (50° F) - -19.9

23.9° C (75° ) - -—-11.0

35° € (95° F)-——- ‘ 9.0.
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if Method of Dissemination. Helicopter and airplane spray
systems, backpack sprayers for small ground operations.

j. Use. Contact herbicide and anticrop agent.

k. Anti-plant Effects.  BLUE is a dessicant or contact herbicide
and causes rapid browning of foliage. Foliage of broad-leaved ‘plants
affected by BLUE may shrivel and remain on the plant. Grasses may show
rapid browning and death of top growth with regrowth of resistant
perennial species in 1 to 2 months. BLUE has a short term effect on
woody vegetation with thé maximum effect occurring 2 to 6 weeks after
treatment. BLUE is the agent of choice for destruction.of cereal or
grain crops. 120,121

1. Physiological Effects. The arsenic im cacodylic acid is in
the relatively innocuous pentavalent state rather than in the toxic
trivalent form. The toxicity of BLUE to man is considered to be very .
low, being even less toxic than aspirin. ’

m. Therapy. BAL for acute and chronic arsenic poisoning.

n. Decontamination. Storage and loading areas can be decontamina-
ted by repeated washings with ammonia water and clear water. 6@

o. Protection Required. Mask to prevent inhalation.

P Storage. BLUE should be stored in airtight containers.

" Corrosion tests show that zinc is the least resistant metal while steel
undergoes moderate corrosion. Brass, copper, aluminum, or tin corrode
only to a slight extent. BLUE has no. significant effect on paint,
natural or butyl rubber, neoprene, or polyethylene.117 Light has no
effect on BLUE. '

q. Persistence. BLUE is nonpersistent. When applied‘directly
to the soil, the chemical is rapidly absorbed and deactivated by soil
colloids. New crops can be planted during the samec growing season{121

r. Tovsicity.. BLUE may be considered nontoxic to animals and
fish. The acute oral toxicity (LDsy) of cacodylic acid in rats ranges
between 1280 to 1400 mg/kg, and for BLUE, the LDgg is 2600 mg/kg.
Cattle fed 24.5 mg/kg of cacodylic acid daily in a 60-day feeding test
showed no arsenic in the milk or accumulation in the body. Fish were
able to withstand 100 ppm for 72 hr.
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4, {u) Butighos

a.. Code or Altermate Designations.

® United States -- DEF, Degreen, Fos-Fall W&',
E-Z-OFF. b.

® USSR —- Butifos.
b. Class. Defoliant.

c. Chemical Namé. §,5,S5-Tributyl trithiophosphate.

d.  Eormula. Cj,H,70PS3

CQHSS\ ’0
P

i
C‘ HQS S(I4H'9

e. - Molecular Weight. 314.51. ' _ .
£, Raw Materials.. ‘ . ’

'y Phosphorus oxychloride (POCl3).

@ Butyl mercaptan (CyHgSH).

®  Triethylamine [(C,He¢)3N].

g. Method of Manufacture.
 (CaHg)3N
POClz + CyHgSH - - : ' B - (CL}HQS) 3P0
Phosphorus Butyl " Triethylamine : Butyphos
oxychloride ' mercaptan i ' ‘

Used as 70% concentrate in emulsion form or 704 oily solution in diesel
fuel. Emulsion can be mixed with water in any proportion.
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h. Physical and Chemical Propertics,i08
e Physical state and color: Colorless to pale yellow
liquid. ’ .

o ‘Melting point: Less than -25° C.
° Boiling point:- 154° C at 0.5 mm Hg.
‘e Specific gravity: 1.057 at 20° C

® Solubiliti: Soluble in ethanol, chloroform, benzene,
and other organic solvents; insoluble in water. ‘

i. Use. Excellent cotton plant defoliant. Highly effective in

. small doses. Ineffective against fine—-fibered plants.

j.  Physiological Effects.  Since it is a cholinesterase inhibitor,
its symptoms to animals are: similar to those of nerve agents.

k. Therapy. Atropine.

i - 1. Decontamination. Alkaline solutions: ' ‘ ' @
m. Protection. Protective mask in areas of high concentration.
‘. Storage. Store separately from food products.

o. Toxicity. Butyphos 1s mildly toxic’ with cumulative action.
LDsy is 325 mg/kg, for white rats, orally.

P. Historical. . 1957: Prepared ty Melnikov Jin USSR.

S. (U) Calcium Cyanamide

a. Code or Alternate Designations.

© United States —- Cyanamide, Aero, "Lime-nitrogen."”
® USSR -~ "Free cyanamide."

= b. Class. . Defoliant. -
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c.  Chemical Nzmes.

| ) CalciumAgyanémide.'v
- V Caleiun carbimide.
d. rormula. CaCNp
| | N== CH‘CaF

e. Moleculsr Weight. 80.11.

f. Method of Preparation. Passing nitrogen (Nj) over calcium
carbide (CaCj3) in an electric furnace at 1200° C. '

g. DPhysfical and Chemical Properties.

. Physical state and color: Pure form consists of
glistening hexagonal crystals; commercial grade
consists of gray-black lumps of powder that may
contain as wuch as a 40X mixture of Ca(OH),, CaCOj3
and carbon. o :

@ ®  Melting point: 1200° C. ‘ S , .
‘ . - e  Sublimation temperature: 1150° to 1200° C. . 3

9o Solubility: No known solvent will bring about
solution without decomposition.

#  Specific gravity: Z.3.
o Hydrolysis: Decomposes in water to liberate ammonia.
.‘hf Use. Cotton defoliation in humid climates. Fertilizer.

i.  Physiclogical Effects. Free cyznamide is very irritating and
causticrand can produce severe cellulitis and abscesses on moist skin.
Ingestion or inhalation will cause transitery intense redness of face,
headache, vertigo, increased respiration, tachycardia, hypotension,
and possible deep ulcers of the mucous membrane. Excessive amounts
may cause profound shock. )

j. Theragz; Treatment of the symptoms.
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k. Decontamination. None necessary. -

1. Protection. Masks are required. for high COﬁcehtrations and
the skin should also be protected. :

m. Storage. Store in airtight containers, away from moisture.

. n. Toxicity. LDgg, ovally, is ‘1 g/kg for white rats. LDjgp,
orally, for humans is 40-50 g/man. . v

o. Historical.
e 1931: Preparation, Franék; Heimann.
° 1951: Preparation, Kastens, McBurney.

®  1961:- Owén, Dedman.

6. .(U). 2,4-D and Esters and Salts

. a. ) Code or Altermate Designations.

™ 2,4-D-Hedonal. ‘ . @

[ Sodium Salt —- 2,4-DU, Dikonirt, Dikoteks 30,
Dikoteks 80.

@  Amine Salt -- 2,4-DA, Agent WHITE.

o Butyl Ester -- Preparation 359, Agent ORANGE,
Agent PURPLE.

° Octyl Ester —- Preparation 50, Krotilin, Crotylin. -
b. Class. Selective herbicide.

C. Chemical Names.

e 2,4~-Dichlorophenoxyacetic acid.

® ' Sodium salt of 2,4-D.

® Other forms in which 2,4-D is used are the
- dimethylamine, isopropylamine, triethylamine,
diethanolamine, and triethanolamine salts, the
butyl ester aund the ‘gamma chlorocrotyl ester.
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d. Formula of (2,4-D). CgKgCl,04

‘ o
’ 4
[ 0-CH_C
: . 2
A ‘ou
TN |

‘Neg. 513195 24D

e,  Molecular Weight. 221.04.

f. Method of Preparation.

(1) 2,4-D, ' - :
ctOH + CICH,COOH W 2,40 + HCl
'. - : '
(2) Esters and salts. Butyl and octyl esters are prepared .

by esterification of 2,4~D with butyl or octyl alcchol in the presence
of sulfuric acid or benzenesulfonic acid. For preparing the octyl '
ester, hexamethylenetetramine or pyridine can be used as a catalyst.

The sodium salt is. formed by treating 2,4~D with sodium hydroxide. The
amine salts are prepared by treating the acid with the appropriate amine.

g, X<Physical, Chemical Properties and Antiplant Effects.

(1) 2,4-D.

. Physical state and color: White crystalline
powder. . : :

° Melting puint: 130° c.

® .  Boiling point: 168° C at 0.4 mm Hg.

* Solubility: Soluble in organic solvents;
: insoluble in water. o
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Antiplant effects: 2,4-D interferes.with the
exchange of phosphorus~containing compounds

in broad-leafed plants. 2,4-Dichlorophenol,

a metabolic product formed in the plant tissue,
is 20 times more toxic than the original

2,4-D. 2,4-D retains its toxicity in

treated fields for 4 to 6 weeks and is
eventually brcken down by microorganisms

in the soil.

Sodium salt of 2,4-D.

Amine

 Physical state and color:. Pure state —-
‘"white needles; industrial product ——
pinkish or grayish crystalline substance."

Odor: Odor of phenol.

Solubility: Slightly soluble in water at
20° C (approximately 3.5%).

Volatility: Low volatility.

Decomposition temperature: 215° C.

Antiplant effects: The sodium salt cf
2,4-D is effective on dicotyledonous
plants. Wetting agents must be added.

salts of 2,4-D.

Physical state and color: Industrial product
is a brown liquid with 40% to 50% active
ingredient. The amine salt is wore scluble
than the sodium salt. The addition of a
wetting agent is desirable. A small amount

of sequestering agent, such as ethylenediamine-
tetracetic acid, is generally added to prevent
complex formation in hard water.’

Antiplant effects: The amine salts of
2,4-D are efféctive on dicotyledonous
plants. The amine salts penetrate through
the leaves within 2 hr after application.
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(4) Butyl ester of 2,4-D.

&  Physlcal state and color: Oily, dark brown

liquid with 50X to 60X butyl ester plus
solvents. : _
° Solubility: Inscluble in water, but forms

stable emulsions.

® Vblafility: Highly volatile; may injure
' other crops.

o Antiplant effects:  The butyl ester of
2,4-0 is effective against dicotyledonous
plants. The ester penetrates plant leaves
rapidly and is not affected by rainfall 30 min
after applicatioun. The granulated form is
not retained by dry leaves or grasses.

(5) Octyl ester of 2,4~D.

" Pure Industrial

Compound ‘ . Product
o " Physical state - Colorless Dark brown . .
and color: crystals. . liqudid o
e Odor: . , » Unpleasant
® Melting point: 33° to 34° C
e  Boiling poinr:  185° to 188° C
™ Solubility: Soluble in ether, Soluble in
: ' acetone benzene, ether and-
alcohol, chloro- acetone,
form; insocluble slightly
in water soluble in
' alcohol;
inscluble in
water..
s Specific gravity: ‘ 1.357 (1iq)
. Vapor pressure: 2 mm at 20° C
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_ h. Methods of Dissemination, (Z,4-D). Portable decontamination
apparatus; M106 riot control disperser, power—driven decontaminating
apparatus, and aerial spray tanks.

1. Use. Selective herbicide. Th.: octyl -ester of 2,4-D is
sprayed on leaves to kill or defoliate di.otyledonous plants.

3. Physiological Effects.)?2

. (1) Derivativus of 2,4-D in concentrations ordinarily used
in crop spraying do not accumulate in the bodies of warm blooded
animals, but break down and are- el;minated within a day. It is nontoxic
to man or animals. : :

. (2) The sodium salt leaves a salty taste in the victim's
mouth. "The butyl ester and amine salt affect the blood and circulatory
systems—-—the number of red blood cells is.éharply reduced, the number
of white cells are increased, and arterial blood pressures are modified.
Humans have been affected for as.long as 14 days.

k. Antiplant'Effects.8 Plant'fesponses appear within 1 hr on

" actively growing sensitive plants. Leaf and stem curvatures are the
first discernible effects. Plant injury will usually be evident within
z4 hr. 1t produces injury to all broadleaf plant species such as cotton,
beans, soybeans, and sugar beets. Several weeks after treatment,
seriously affected plants may develop spongy, enlarged roots. The

outer portion of the root may slough off and leave wet, stringy cores
that will later dry up or rot. The esters are more effective than the’
salts in penetrating the leaf cuticle and in killing resistant species.

1. Therapy. A weak bicarbonate of soda solution will relieve
irritation of skin, eyes, nose, and throat. In case the herbicides
are ingested, the victim should drink copious quantities of water.

m. Decontamination. Loading and stzrage areas can be decontaminated
by repeated washings with diesel fuel and the run-off ‘diverted to
settling basins or pits for incorporation into the 5011 where microbial
or photo—decomp031tlon will occur.

n. Protectior. The danger to humans working with herbicides is
increased by high 2ir temperature and dry weather. It is recommended
that work with these chemicals be -confined to early morning hours when
temperatures are low and humidity is higher. It Js also recommended
that workers wear protective respirators, goggles and coveralls, and
chould shower immediately after work.
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o. Stofage.3 A small amount of segquesteéring agent -is usually
‘added (for example, ethylenediaminetetraacetic acid) to prevent complex
formation in hard water.

p. Toxicity. ' The oral toxicities of the various 2 4-D deriva-
tives for rats ave as follows: . . ,

ComgobndA' : , . LDs5g (mg/kg).

2, 4D e e e 560

' Sodium salt —-—-——————m R A 1
Amine salt - —-—4-¥e«~-»~—é 1150
Butyl ester ——~*f—~—4~~~;~f~—;;;~—'7“~~— 956
. . Octyl ester ——————m—mmmmmmoemme e S 2100

' These compounds have teratogenic effects.l?

qiff Detection. 'Papgr chroméfog;apﬁy, gas chromatogfaphy.
T T. fiiétorical.. A SRR _ - ' E , .
- 1941: .Preparatibq, ?okorny. V ) V
. 1945: ‘British pat. 573,%26, Foster.
o 1945: US pati 2,471,575, Nanske (US Rubber Co.).
7. (U) Endothal | |

a. - Code or Alternate Deszgnations.

e United States -- Endothal Aquathlol Hydrothlol
. USSR -vandotal.

b. Class. Defoliant.
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‘¢ Chemical Names.

@ . Disodium salt of 3, 6-endoxohexahydrophchalic acid.

° Disodium salt of 7-oxabicycle [2.2.1]} hepténe—2,3—
dicarboxylic acid.

d. Formula. CgHgNayOsg .
OON&

COONg

Neg. 513197

e. Molecular Weight. .230.13.

£. Method of Preparation. Diels—-Alder addition of maleic
" anhydride to furan, catalytic hydrogenation of adduct, using furan
a solvent. . . ) . : :

g Physical and Chemical Properties.

[ ] Physical state and color: White crystalliii- powder.

e  Melting point: 116° C.
° 3 Solubility: Very soluble in water.

h. Use. Pre-emergence herbicide, defoliant and dessicant.

as -

- 1. Physiological Effects. Endothal may be irrifating to skin,
eyes and mucous membrane. Ingestion may cause vomiting and diarrhea.

3. Therapy. Treatment of symptoms.

k..” Decontamination. None necessary.
1. Protection. None necessary.

m. ’ Storage. Store separately, away from food products.
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n. Toxicity. LDsg oraliy in rats- 35 mg/kg.

8.. (U) Magnesium~Ch16raté

" a. -Alternate Code .or Designations. -

™ USSR.— "Etalon." -
b. Class. Defoliant.

c. Chemical Name,A Magnesium chlorate.

d.  Formula. Mg(Cl03),-6H0

e. . Molecular Weight. 299.33.

in the presence of heat to form magnesium chlorate.

g. ~ Physical and Chemical Properties.

° Physical state and color: White crystals or
powder; has a bitter taste.

° Melting point: 35° C.

alcohol. Very deliquescent.

° Specific gravity (solid): 1.8 at 25° C.-
o Decomposition temperature: 120° C.
h. Use.. For defoliation.. Used in aqueous solation.

all vegetation.

g4 o , 313
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i. Physiological Effects. Magnesium chlorate is readily absorbed
from the alimentary tract. Ingestion of large amounts of magnesium
chlorate produces methemoglobin in blood, destroys red blood cells,
causes gastric irritation, nausea, vomiting, and irritation of the
kidneys. The compound is also reported to damage heart muscles..

3. éragz" -Emetz.s, gastric lavage and saline catharsis are

required to remove material from stomach. Oxygen should be administered

and a blood trarsfusion performed to counter methemoglobinenmia.

k. Decontaminatigg, None necessary.
1.  Protection. None required.

m. Storage. The compound is a fire hazard and should be stored
in closed containers in a cool, well-ventilated area, away from easily
oxidizable materials. The compound may also form explosive mixtures
when mixed with combustible materials, suck.as paper, wood, saltpeter,
and ammonium phosphate. - .

on. Toxicity.  LDgg in rats is 5250 mg/kg, orally. A dose of
5000 mg in man 1is generally fatal, although higher doses sometimes are
nonfatal .

9. (U) Mounuron

vé. _ Code 6r Alternate Designations.

® - United States —— ﬁonuron, Teivaf.

e USSR -- Monuron, Karmex W, Telar-W, KhMM, Telvar.
b. . Class. Selective herbicide.

¢. ~Chemical Names.

° 3~ (p-Chlorophenyl)-1,1-dimethyl urea.

® M- (4-Chlorophenyl) N,N-dimethyl urea.

- d. Formula. CgHj;C1lN0
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Molecular Weight. 198.65.

Method of Pfeparation. Reaction of p-chlorophenyl . lsocyanate

with dimethyl. amine.

2. Physical and Chemical Properties.
© Physical state and color: Thin rectangular
prisms. Commercial product (80Z active
ingredients) is a grayish-white powder.
® Melting point: 170.5° to 171.5° C; commercial.
product, 176° to 177° C. :
. Solubility: Very slighfiy'soluble-in water and .
in No. 3 diesel o0il; soluble in methanol, '
ethanol and acetone; insoluble in hydrocarbon
solvents. : ‘
® 'Hydrolysis: Hydrolyzes at‘high temperatures, and
' in acid or alkaline conditions.
h. Use. General weed control in non-crop areas. Used as water

suspension for spraying directly on soil.

i.

Physjiological Effects.

Anemia and methemoglobinemia have

been produced in experimental animals. . - :

i
k.
1.

m.

None necessary.

Therapy.
None required,

Decontamination..

Storage.

Protection. None required.

Monuron is. stable to oxygen and moisture under

ordinary conditions at neutral pH, is not flammable, and does not

corrode métals.
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n.  Toxicity. Monuron is considered to be nontoxic. The oral
LDs5p for white rats is 3600 mg/kg.

o. Persistence. May be retained in the soil 2 to 3 years.
10.- (U ORANGE I

a. Code or Alternate Designations. None.

b, 'Class. Herbicide and defoliant.

c. Chemical Name and Composition. ORANGE consists of equal parts
by volume of n-butyl esters of 2,4~dichlorophenoxyacetic acid (2,4-D)
and 2,4,5-trichlorophenoxyacetic acid (2,4,5-T).

d. Physical and Chemical Properties.120,121

e  Physical state and color: Clear reddish brown
to straw-colored liquid at room temperature.
° Melting point: 7° to 8° C.
° Solubility: Soluble in diesel fuel and organic
solvents; insoluble in water. - : %

® - Specific gravity: 1.28 to 1.30 at 25° C.
e Vapor pressure: less than 1 mn Hq at 35° C.

@ Flaéh point: 146° C.

e Viscosity, centipoise, at:®0
-17.8° C (0° F)- e —=5,000
-6.7° C (20° F) - ——— 940
0.0° C (32°‘F)*~~-—~—»—--——-——_~_- 390
10.0° € (50° F)m———r—=memem—meme e 134
23.9° C (75° F)mmmm-mmmmmmmmmmmmen 43
37.8° C (100° F)- —_— 24
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e. Method of Dissemination. Backpack spravers for small ground
operations. Helicopter and airplane spray systems - for example, the
US Army 80-gal spray tank, the couamterinsurgency Air Force A/B23Y-1
'~ dispenser, and the internal herbicide Air Force A/A&SY—I dispenser.8

£, Use. ORANGE is a defollanr for broad- leaved or dicotyledonous.
plants and is also used as an anticrop agent.

g. Antiplant Effetts. ORANGE,  consisting of two systemic
herbicides, is effective on a vide range of plant species, principally
of the broad-leaved or dicotyledonous groups. 2,4-D is effective on
broad-leaved herbaceous plants, and 2,4,5-T is effective on a broad
array of woody plants. Herbicidal response is caused by disruption of
the respiration, metabolic, and cell division processes in plants.

Mixed woody vegetation shows a brownlng and discoloration of the
"foliage within 1 to 2 weeks after the application of ORANGE. Leaf drop
will occur over a period nf 1 to 2 months; maximum leaf drop may occur

2 to 3 months after application. Under. tropical conditions, application
of the agent at a rate of 3 gal/acre is needed for defoliation,
particularly in multiple canopy forests. Grasses and bamboos may exhiblt
browriing and partial topfall, but these plants recover rapidly. Under
temperate conditicns, application rates of 1 to 1.5 gal/acre appear to
be adequate for effective defollation 120

h. Therapy. None necessary. ’
i. Decontamination. Loading and storage areas can be decontami-

nated by repeated washings with diesel fuel and the run-off diverted to
settling basins or pits for incorgoratlon into the soil where microbial
or photodecompesition will occur.

3- Protection Required. None necessary.

k.. Stc:oragv.e.lzrlr9 ORANGE is noncorrosiva on most metals but is
deleterious to some paints, rubber and neoprene. Teflon, polyethylene
and Viton are resistant to deterioration by ORANGE.

1. Persistence. The components of ORANGE undergo photodecom-
position and microbial decomp051tlon in the soil and will generally
disappear in 1 to 2 months.

m. - Toxicity. ORANGE is low in ;oxicity.to man, fish, and wild- ‘ ' ;

life. The LDgy for acute oral toxicity of ORANGE for rats is 550 mg/kg.
The  toxicity of 2,4fD and 72,4,5-T for fish varies widely with the .
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- species. Only under conditions of direct application of ORANGE to
shallow bodies of water at a rate of 3 gal/acre would it kill the most
sensitive species of fish. .

11. (U) ORANGE II

a. Code or Alternate Designations. None.

b. Class. Herbicide and defoliant.

. C. Chemical Name and Composition., A mixture containing equal
parts by volume of n-butyl ester of 2,4~D and isooctyl ester of
2,4,5-T. : .

d. Physical and Chemical Properties.

o Physical srate and color: Reddish brown to |
straw-colored liquid at room temperature.

® - Melting point: 9° C.

[ Solubility: BSoluble in diesel fuel and
organic solvents; insoluble in water.

- Specific gravity: 1.22 to 1.24.

®  Vapor pressureE .Less than ORANGE.
® . Flash peint: Mot known.
o Viséoéity, centipoises, at:l21
0 23.9% C (757 F)rmrem— e 67
37.8° C (100° F)=mwimwm—msomme 27

e. Methods of Dissemination. Same as ORANGE I.
f. Use. Same as ORANGE I.

g. Antiplant Effects. Same as ORANGE I.

h. Therapy. None necessary.
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i. Decentamination.  Same zs ORARGE I.

j. Protection Required. HNone necessary.

k. Storsge. .Same as ORANGE I.

1. Persistence. Same as ORANGE I.

m, " Toxicity. Same =5 ORANGE I.

.n.. . Effectiveness. Same as ORANGE I.
12. (U) Picloram

a. Code or Alternate Designations. United States —— Agent White,
M-2993, Tordon.

b. Class. Antiplant agent -— selective herbicide.

C. Chemical Mame. 4~Amino-3,5,6-trichloropicolinic acid. See
also agent WHITE.

d. Formula. CgH3C1l3N,0, : .
Cc1 N COOH
©
[ # Ct
NHZ

Neg. %113190

Ce. Molecular Weight. 241.48.

f. Method of Preparation. Unknown.

g. Physical and Chemical Properties.

% Physical state and color: Colorless crystalline
powder.

Melting point: 218° to 219° C, with decomposition.
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h. Use. Very effective defoliant and herbicide on broadleaf
species of trees such as birch, beech, red maple. Other broadleaf trees
are resistant to it. Good herbicide for conifers (fir, spruce, hemlock),
if applied in high enough concentration (3.4 kz/hectare or 3 lb/acre of
active ingredient). See also agent WHITE.

1. Physiological Actjon. No evidence that its use will create
“toxicity problems for man or animals.

3. Therapy. None necessary.
k. Decontamination. None necessary.

1. Protection. None necessary.

m. Toxicity. Orally, LDsg is 3080 mg/kg for rats, 2000 mg/kg
for sheep, and 3163 mg/kg for cattle.

13, (U) Simazine

a. Code or Alternate Designations.

- United States -~ Simazine.
® . USSR —— Simazine, Sym-triazine, CEY, G-27692.
b. Class. Selective herbicide.

c. Chemical Names.

® 2,4-Bis(ethylamino)-6-chloro~sym-triazine.
e 2-Chloro—4,6-bis (ethylamino)-1,3,5~triazine.

d. Formula. C-Hj,ClNs

C,H NH \fn\
L

NHCZ“{:

Ct
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e. Molecular Weight. 201.67.

£. Method of Preparation. Reaction of ethylamine with cyandric
chloridz. ‘ ' :

g- Physical and Chemical Properties.
° Physical state aﬁd color: White crystalline powder.
.3 Melting point: 226° to 227° C.

® Solubility: 181ightly soluble in dioxane, ethyl
cellosolve; inscluble in water and in most
organic solvents.

e  Volatility: Slightly volatile.

“h. Use. Selective herbicide for monocotyledonous and dicotylé- .
donous plants. )

i. Antiplant Effects. Simazine acts as a selective herbicide
on monocotyledonous and dicotyledonocus plants and is-effective on new
shoots. The compound enters the plant through the root system and thus,
should be sprayed directly on the soil. Simazine is favorable for the
development of microorganisms in the soil, especially nitrogen fixing
bacteria. The compound also stimulates the actlon of celliulose~
decomposing microorganisms in wet 'soil.

J. Physiological Effects. WNo danger fo man.
k. Therapy. None required.

1. . Decontamination. None required.

m. Protection. None required.

n. Storage. Simazine is stable to action of weak bases and acids.
It is also resistant to the action of air and water but should be stored
in a cool place. There is no fire hazard or corrosion of wetals or
rubber by simazine.

o. Toxicity. LDsp is 5000 mg/kg for mice, orally.
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p. Persistence. Simazine moves slowly through tie soil and has
a low rate of decomposition. Residual action may last from several
months to 8 years. )

q. Historical. 1885: Propared by Hoffman in Germany.

14,  (U) Sodium Arsenite

a. Code or Alternate Desiinations. United States —- Killali,
Penite., Chem-Sen.

b. Class. Nonselective heiticide.

. . Chemical Names.

3 Sodium arsenite.
-3 Sodium metaarsenite.
d. Formula. NaAsOjp. -

e, Molecular Weight. 129.90.

f. Methoyd of Manufacture. o %

As,03 + Hy0 + 2NaOH 2NaAsOz + 2H,0

Arsenic Sodium
trioxide arsenite

g. Physical and .Chemical Properties.

e Physical state and color: White or grayish
i white powder. Commercial product is 95% to
98%Z pure.

e Solubility: Soluble in cold water; slightly soluble
in alcohol. It is hygroscopic.

h. USe. Sodium arsenite is used as a nonselective herbicide,
~dinsecticide, and aquatic herbicide.

i. Antiplant Effects. The compound kills plant leaves outright,
blackening them in a day or two. Small amounts have no percaptible
effect for some weeks; then the leaves turn yellow and fall off.

UNCL
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3. Physiological Effects. The arsenic in sodium arsenite is inm
the toxic trivalent form rather than in the innocuous pentavalent state.
Sudium arsenite is a2 general protoplasmic poison absorbed by the respira-

‘tory and gastro-intestinal tract. The compound binds organic sulfbvdrvl

groups -found 'in various enzymes. As a result, sulfhydryl enzvme systems
essential to cellular metabolism are inhibited. Acure poisoning, result-
ing from ingestion of large quantities of arsenic, causes nausea, vomit-
ing, and diatrrhea. Chronic poisoning causes loss of appetite, cramps,
nausea, constipation, dliarrhea, and itching'and pigmentation of skin.

k. Therapy. Symptomatic for arsenic poisoning.

1. Decontamination. Intensive use may pdison,the soil §ufficient1y
to interfere with growth of crops. Applying cryolite to-the soil will
correct this.

m. 2rotection.- Protective mask.

- n, Storage. Store in airtight, moisture-free containers, away
from food items. C ’

o, Toxicity. LDsy is.10 to 50 mg/kg for white rats, orally. MLD

is 10 mg/kg for rats, intraperitoneally.

15. (U) Sodium Chlorate

a.. Ccde or Alternate Designations.

™ Altacide.

e Chlorax.

. Drop~Leaf.

e  Fall.

® MBC.

°c Monoborochlorate. )
- Polybovr Chlorate.

. Shed~a-Leaf "L."

@ Tumbleaf.
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b. Class. Nonselective heriicide.

c. Cﬁemical Name. Sodium chlorate.

d. Formula. NaCl0j;

e. Molecular Wedight., 106.45.

f.- Method of Preparation. Electrolysis of sodium chloride (NaCl)
solution.

g. Physical and Chemical Properties.

° Physical state and color: White crystalline
‘powder or granules. C

9 Melting point: - 248® C. Liberates oxygen
at 300° C.

°- Specifiec gravity: 2.5 at 25° C.
©  Solubility: ‘Scluble in.water, alcohol and glycerine.

Very hygroscopic. Addition of sodium chloride
diminishes solubility in water. ‘ @

h. Use. Nonselective, systemic herbicide. It is used i- aqueous
solutions, or mixed with other herbicides such as simazine for weed
control in non-crop area, defoliation of cotton, and for soill sterili-
zation. Sodium chlorate is also used ‘as an oxidizer in explosive and

dye industry.

i.  Physiological Effects.. Considered nontoxic.

3. Theragv; None required.

k. Decontamination. None required.
1. Protection; Fire hazard only.
b Storage. Must be stored in hermetically sealed containers.

Tire hazard in dry weather and must be stored away from combustible
materials. Aqueous solutions corrode zinc and soft steel.

n. Toxicity. LDsp orally is 12,000 mg/kg for rats.
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16. (U) 2,4,5-T

a. Code or Alternate Designations. .

- United States -~ Z,A,S-T; Agent PINK, Weedone,
Inverton-245, TCP, Agents PURPLE and ORANGE.

e USSR —- 2,4,5-T, TKhF.
b. Class. Selective herbicide.

c. Chemical Names. 2,4,5~-Trichlovophenoxyvacetic acid.

d. - Formula.. CgHs5C130;

Ci

o
r2
ci —O0CH, G
oM
. i
N2g. 513201
e, Molecular Weight. 255.49. I

£. Method of Manufacture.

ct |

L
RO

H -+ CH'ZCICOOH—-—-————-—'———PCI

LR

cy
Monochloracetic acid

2,4,5-Trichloropheuol . . 2,4.5-T

S Sy e P

2. Physical,. Chemical and Biological Properties.

b @  Physical state and color: White solid or light
fﬁ tan crystals.

- _Melting point: 153° to 153° C.

A ' @  Solubility: Soluble im alcuhol; slightly soluble
1 in benzene; insoluble in water, )
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h. Use. 2,4, S—T kills woody plants which are resistant to 2,4-D
‘and is also e effective for brush and scrub pine control. It burns leaves
faster than 2,4~D because of 1its greater causticity. The compound is
also used in rhe hutyl and iscbutyl ester forms and is adaptable to
year-round spraying.

i. Methods of Dissemination.® Portable decontaminating apparatus,
M106 riot centrol disperser, power-driven decontaminating apparatus,
and aerial spray tanks.

3. Physiological Effects. It has teratogenic effects.!?

k. Antiplant E ts. Generally similar to those for 2,4-D.

Eife
However, it is more e ffective than 2, A D on certaln woody plants.

"1,  Therapy. None required.

m. Decontamination. None required. Soil microorganisms that
inactivate 2,4,5-T increase when the herbicide is -present in the soil.

n. Protection. None required.
6. Storage. No specific précautions.
p.  Toxicity.
Y 2,4,5~T: LDsgg i: 500 mg/kg for réts, orally.

° Butyl ester: LD}QQ is 1200 mg/kg for mice, orally.

e Isobutyl ester: LDILO is 600 mg/kg for mice, orally.
q-. Detecticn. Paper chromatography.
r. Historical. In use in United States since 1945.

17. (U) wHITESO,61

a. Code or Alternate Designations. Tordon 101.

b. Class. Defoliant and herbicide.

c. Chemical Name and Comgosition. Agent WHITE is composed of:

°® Picloram (4-amino-3,5 6-tr1chloropicolinic
acid), triisopropanoclamine salt ————r—————————— 10. 2%
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. ® " 2,4-D, triisopanolamine salt ———————————=—=w 39.6X
] Water, wetting agent, and inert materiz === 50.2%

d. - Physical and Chemical,?ropérties.so’81

¢ Physical state and color: Dark brown viscous
liquid: .

* Solubility: Miscible in water; soluble i
acetone and alcohol; insoluble in diesel fuel
and other oils.

e  Specific gravity: 1.15.

° Vapor‘pressnre: 6.16x10"7 mm Hg at 35° C.

® Volatilit&: Considered nonvolatile.

® Flash point: 35° C.

° Viscosity, centipoise, at
10° ¢ (50° ¥) - - 262
~23,9'°_ C (75° F) - mmmmmmem e 125 to 135
37.8° C (100° F) s 95

e. - Method of Dissemination. Same as QRANGE.

£. Use. WHITE is uéed as a defoliant for woody and certain broad-
leaved plants and is partially more selective than ORANGE.

g- Antiplant Effects. WHITE is partially selective in its
defoliant and herbicidai action, acting prinecipally on woody and certain
herbaceous plants. WHITE is relativelwv ineffective on grasses, bamboos
and other menocotyledonous plants. Boti picloran and 2,4~D are readily
absorbed by the foliage. '

‘h. Therapy. None zzcessary.

i. Decontamination. - Loading and storage areas may be partially
decontaminated by repeated washings with ammonia water and flushing with
clear water. Runoff water from the washing should be diverted to
‘settling basins or restricted areas not subject to overflow on croplaad.
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3. Protection Required. None necessary.

k. Storage.lz WHITE is stable, moderately resistant to ultra-
violet light, and noncorrosive. ’

: 1. Persistence. The picloram component of WHITE is more persis-—
tent in soils than ORANGE or BLUE. Losses of WHITE from soil occur
"principally by leaching and some photodecomposition. Decomposition by
microorganisms, sunlight, and ultraviolet radiation is limited.  WHITE
. may persist in soil for a year or more, and for this reason it is not
recommended for use as an anti-crop agent.

w. Toxicity. WHITE is considered nontoxic and not hazardous to
humans, animals, znd fish. WHITE has amn acute oral LDsp for rats of
about 3.1 g/kg, 2 g/kg for sheep, and 3.2 g/kg for cattle. The median
tolerance limits of fish ranged from 64 to 240 ppm. Toxlcological
studies also indicate that a single direct exposure to the spray at the
prescribed rates would not constitute a hazard to the skin or a
systemic hazard by inhalatien.
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SECTION XIII

PROPHYLAXIS AND THERAPY (U)

A. - INTRODUCTION (U)

1. General'SU)v

~(U) As. new. chemical warfare agents are developéd, - prophylactic and"

therapeutic drugs are also sought to counteract the toxic effects of the
agents. Some success in this regard has been achieved {an countaracting the

pcisonous effects of hydrogen. cyanide (HCN), Lewisite, LSD, and most of the’

nerve agents. The effects of pcisoning by other CW agents are usually
trested symptomatically. 175‘173 :

2. Mechanisms of Action (U);

a. ‘(g)' Hydrogeh'Cyanide (U). The use of nitrites as auntidotes for
HCN i3 based oan the fact that the aitrites convert hemoglobin in the red

blood cell to methemoglobin, which in turn readily reacts with cyanide fon to

form the innocuous cyanomethemoglobin. In this fashion the cyanide ion is

- prevented from destroying the cytochrome oxidase system and causing  death.
Actual detoxication can then be achieved .by the administration of"

chiosulface, which, under the influence of sulfurtransferase, rteacts with
cyanide to form thlocyanate (SCN7), a relatively nontouic substance readily
excreted in the urine. -

b. (U) Lewisite (U). The Lewisite antidotes, BAL and Unithiol, are
effective 1n protecting sulfhydryl-dependent enzyme systems from arsenical
poisons (such as Lewisite) and in reactivating -enzyme systems already

»inhibited by such poisona.

c. Nerve Agents (U).

(1) (U) In the treatment. of nerve agent poisoning, atropine 1is

used generally in conjunction with oximes and artificial respiration. Atro—
pine counteracts the muscarinic action of accumulated acetylcholine on choli-
nerglic neurons; oxime compounds are used because their ability to reactivate
inhibited cholinesterase can counteract the nfcotiunic action of the accumu-
lated ucetylcholine. Artificial respiration 1s often necessary because
neither atropine nor oximes can fully relieve the paralysis of respiratory
muscles':resulting from serious nerve agent polsoning. A combination of

atropine and artificial respiration was found to be many more times effective .

than either alone. When used alone, oximes generally do not protect or save,
with any measure of certainty, a man who has been exposed to toxic levels of
G- or V-type nerve agents. The effectiveness of oximes as adjuncts varfes

NOT RELEASABLE TO.FOREIGN NATIONALS
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with the nerve agent involved; they. are very effective as prophylactics and.
therapeutics for GB and VX, less effective for GA and GF, and ineffective
against GD after a lapse of time. The difficulty in reactivating the enzyme
inhibited by GD and similar refractory agents 1is due to rapid aging, a
process by which the inhibitor becomes more tignhtly bound to the enzyme with
the passage of time. About 50% of the aging process occurs within the first
6 minutes of GD attachment, after which the cholinesterdse virtually cannot
be liberated with the usual oxime concentrations used for reactivation. For
the less refractory. nerve agents, such as sarin, 12 to 14 hours are required
for 30X of the aging process to Dcc';n‘.]-?"2 Toxic side reactions sometimes are
encountered with oxime use, and in some cases a phenomenon of enhanced
cholinesterase inhibition is observed as a consequence of a reaction between
the nerve agent and the oxime to form an even more toxic product..

(2) (e-yerriny [P
-

(bX1)

d. (U) Psychotropic. Agents (U). Ome theoretical explanation of the

“action of LSD holds that the compound exerts its effect by modifying the

actions of endogenous 5HT (serotonin) in the braim. Chlorpromazi-e,
teserpine, and serotonin have been investigated as antagounists because of
their actions on this neurotransmitter system.

NOT RELEASABLE TO FOREIGN NATIONALS
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B. . HYDROGEN CYAkIDE ANTIDOTES" (U) .

3. Amyl Nitrite (U)

a. (U) Code or Alternate ‘ Designations ). Vépofole; aspiral,
nitramyl, isoamyl nitrite. o : .

b. () Clasé'(U). Generator of methemoglobin.

c. (U) Chewical Names (U).

® Isoamyl nitrite

e  Isopentyl nitrite

d. (U) Formula (U). CsHyyNO3.

CHa

\
] CHCH,CH,ONO
CH3 o
Neg. 513203

e. (U) Molecular Weight (U). 117.15. . : ' : ‘

f. (U) Method of Manufacture (§). Prepared by adding dilute sulfuric
acid to a cold mixture of isoamyl alcohol followed by sodium nitrifte and
water. ; : ' B

g (u) ?hysical and Chemical Propérties (0).

® Physical state and color: clear, yellowish liquid,
. pungent aromatic taste

. Odor: penetratiﬁg, ‘fragrant, somewhat fruity,
" stifling odor '

e Beiling point: 97° to 95°C

° Solubility: miscible with alcohol, chlgroforﬁ,
' ‘bznzene, and ether; insoluble in water

® Specific gravity: 0.875

'Y ‘Volatility: volatilizes readily at low t~-mperatures
and i{s flammable '

(:> g o S - j L 331:' : R . ‘ : . ‘.I'
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® Other propérties:‘ decompcsgs slowly on exposure to
air, light, or wmoisture; forms an explosive mixture
with alr or oxygen ’

h.  (U) Use (U):

L g As an antidote and emergency treatment for“cyaﬁlde
poisoning '
o A vasodilator of short duration, primarily used for-

angina pectoris, convulsions, bronchial asthma, and
i . biliary or renal colic :

i. (U) Physiological Effects (U). ’Amyl .altrite converts hemoglobin
to methemoglobin; the cyanide lon, Thaving a greater affinity ~for
methemoglobin, 13 prevented from destroying the cytochruome-oxidase system.

3. (U) pDosage (U). 0.1 to 0.3 mL by inhalation.

ke (U) Toxicity (U)., Overdoses may cause flushing, headache, and
dizzineas. -Acute poisoning results in cyanosis, nausea, vomiting, abdominal

cramps, mental confusion, convulsions, paralysis, and death. Amyl nitrite
6 vasodilates coronary arteries causing a fall in blooé pressure. e
1. (U) Contrdindicationa and Precautions , (U). Amyl nitrite increases

intracranial prcssure and thus is contraindicated in cases of head trauma or
cerebral hemorrhage.

‘m. )y Therapy {U). Methylene blue (orélly or intravenously),
epinephrine, oxygen inhalation. .

: n.  (U) Storage (U). Kust be- kept in tightly closed containers in a
caol place, protected from light and air.

3.1. Sodium Thiosulfate (U)

a. (U) Code or Aliernaté Designations (U). sntichlor, sodothiol,
sulfothiorine, ametox. ’

b. (U) Class  (U). Sulfpr donater.

cs (U} Chemical Name (U). So iium thiosulfate.

d. (U) PFormula (U). NapSp03.

e. (U) Molecular Weight (U). 158.13.

‘qii' I BT | 332 - - .
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- f. (U) Physical and Chemical Properties (U).

®  Odorless crystals or granules

@ #entahydrate

o  Melts at 48°C

® Soluble in water,-practically‘insoluble in alcohol

[ Effloresces in warm dry air and slightly deliquesces
in moist alr.

: g- (U) Use (U). As.-an antidote and emergency treatment for cyanide
poisoning. It i3 most effective when followling amyl nitrite therapy.

h. (U) 'Physiological Effects (U). Thiosulfate, under the influence
of sulfurtransferase, reacts with cyanide to form thiocyanate (SCN ), a -
relatively nontoxic substance.readily excreted in the urine.

1. (U) Dosage (U). 12.5 grams in 50 mL administered by slow intra-
venous injection over a lf-minute period. .

g?a' jo (W) Toxicity (U). Relatively nontoxic.

k. (U) Contraindications and Precautions (U). The final reaction ’
_with thiosulfate 1s slowly reversible through the action of thiocyanate
oxidase. Therefore, 1f renal function is impalired and signs of poisoning
reappear, the amyl nitrite and sodium thiosulfate treatment should be

repeated.

l. (U) Storage (U). ‘Thiosulfate slowiy decompqseé in aqueous
3olution at normal temperature; this reaction rate is increased by heating.

3.2. Giycersldehzde U)

a. (U) Code or Alternate Designations (U). 'Clyceric aldehyde.

b. (U) Class (U). Antidote for cyanide poisoning.

¢. (U) Chemical Name (U).

© 2,3-dihydroxypropanal

®  a-B dihydroxyproplonaldehyde

C B o | 332..'1'-' . ‘
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d. (U) Formula (U). C3HgO3.
 HOCH,CHOHCHO
e. (U) Molecular Weight - (U). 90.08.
£. (U) Method of Manufacture (U). Obtained from glycerol by mild

_oxidation with

hydrogen peroxide and ferrous salts as catalysts.

Physical and Chemical’Ptoperties {U).

g~ {U}
@
[ ]
[ )

he. (U)

DL form: tasteless crystals

Melting point: . 145°C

Soluble “in water; insoluble fin benzene, petroleﬁm
ether, pentane.

Use (U). As an antidote and emergency treatment for cyanide

poisoning.

3.3. Aquocotalasmine (U)

o

e

Code or Alternate Designations . (U). Vitamin Bl12y,, aqﬁocoba—

Class (U). Directtcyanidevbinder.

Chemical Name (Uj. u—(S,G-d1methylbenzimi&azolyl) aquocobi-

Formula (U). CgpHggCoNy3015P*H0

Molecular Weight (U). 1364.

. a. ()
mide.

be (U)

Ca {u)
mide.

d. Uy

e. U)

f. (v)

Physialogicai Effects (U). Aquocobalamine> its converted to

VYitamin B1Z2 in the presence of cyanide. This reaction occurs very rapidiy
and 1s useful 1in the removal of the toxic cyanide molecule from the body.

Toxicity (U). Relatively nontoxic. .

8- f(ﬁ)«

3.4, ?aradimethylaminbphenol (U)

Code or Alternate Designation (U). DMAP.

Class - (U). ~ Generator of methemoglpﬁin.

a. CME
b. {U)
Ce )

Formula (U). (CHy)sNCgHyOH.

332.2V'
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d. (U). Molecular Weight (U). 137.

e. (u) Physiologicai Effects (U). DMAP converts hemoglobin to
methemoglobin, which binds cyanide. " ’

£. (U) Dosage (U). The 250-mg dose recommended for humans generates
30% methemoglobin. Subsequent applications are contraindicated because of
the massive loss of hemoglobin involved.

g- (U) Contraindications and Precautions (U). Generation of methemo—
globin may result in headaches and fatigue. DMAP given in conjuncrion with
certain antimalarial drugs (e.g., primaguine) may result in hemolysis; -
Negroes are especially susceptible to this effect. ' o

C. LEWISITE ANTIDOTES §1)]

4. Dimercaprol (U). ' e

a. (ﬁ) Code or Alférnate Designations - (U).

‘ e  British Anti-Lewlsite - . S , :
Q : e Antoxol ‘ o E . ‘

e BAL
® Dicaptol
® . 1,2—d1chiogiycerol

e . Sulphactin:

. 332.3 .
(Reverse B8lank)
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'é, Chemical Names.

é‘ e 2,3~Dimercapto-l-propanol.

ot

- 1;2-Dithioglycerol.

d. Formula. C3ﬁ3052

Nyt eed

MS—CHy CH C'd, —OM
w .

e, Molecular Weight. 124.21.

f. Merhod of Manufacture.

@ Method A: Prepared by the bromination of allyl
alcohol to glycerol dibromohydrin followed by

reaction vith sodium hydrosulfide under pressure., ' 3
) Method B: Hydrogenatioﬁ of Bydroxypropylene ‘ ‘ ‘%
trisulfide. ‘ 4 ' ‘?}'!ﬂ

g. Physical and Chemical Properties.

L Physical state and color: - Colorless, viscous, . ‘ i
“olly liguid. - ' . : ‘ ‘ -

e Odor: Pungent offensive oder of mercaptans.

©® Boiling point: 120°C at 15 mm Hg, 130°C-at 25 wa
Hg, 140°C at 40 mm Hg.?

> Solubility: Soluble in vegetable oils; ethanol,
methanol, benzyl benzoate and water.

® Specific gravity: 1.24 at 25°C,

) “h. Use. Developed as protection against arsenical CW agents,
especially Lewisite. BAL stops the agent's toxic effect upom the
pyruvate oxidase system in the brain. BAL is also used in the treatment
of chronic poiscning by arsenic, mercury, gold; it is less effective for
biswmuth, antimony, cobalt, and nicsel,
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_with skin may cause jocal swelling and reddening ar.the area of appli-
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T 'Physiolqgipal Effects. BAL removes arsenic rapidly from the
body by forming a complex with the metal. The antidote is generally
effective even in advanced stages of poisoning. - Doses of 4 mg/kg or

of mouth, throat, lips, and eyes; lacrimation; salivation; demtal pain;
burning and tingling sensation of extremities; substernal pressure; and
hypertension, Symptoms appear a few minutes after injection, but are

transient in nature, Smaller doses may produce mild symptoms, Contact

cation. When ingested, BAL may produce ulceration of gastric and
respiratory tracts. = o

3. Désagg,v'ﬁ 3 mg /kg ddsn, intramuscularly (10% solution in
peanut oil for arsenicals). - : .
k. Toxicity. LDsg for rats is 105 mg/kg, intramuscularly.

1., Therapy.. Epinephrine or ephedrine, Antihistamines may be
used for prophylaxis. : o

T ome Storagé. Stored in alrtight containers at temperatures not
above 5°C. Benzyl benzoate is added as a stabilizer.

n. History.

e 1945: Developed by Peters, Stocken and Thompseon
in United Kingdom. )

» 1946: US pat. 2,402,665 (E. 1. du Pont de Nemour
& Co.d. '

5. () UnithiOI

(é. Code or(Alﬁerﬁate Designation. ﬁSSR~»Unitiol,

b. Class. Antidote for heav? metal pcisoning.

Ce ChemicalvNames.

CLowetg . 1

o 2,3—D1mércaptopropanesulfonic acid sodium salt.
e l-Propanesulfonic acid ~2,3~dimercapto sodium salt.

e Sodium 2,3-dimercaptopropanesulfonate. '
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e. Molecular neigh:. 213.31..

f. Method of Manufacture. Reaction of BAL with sodium
sulfite. .

g. Physical and Chemical Properties.

& Physical state and color: Fine crystalline white
powder; non-hygroscopic.

e Odor: Mild mercaptan odor.
@ Solubility: Soluble in water.

h. Use. Therapy in heavy metal noiaoning, especially arsenic
(Lewisite) and mercury. For treatment of eye contamination, a salve of
40T unithiol in lanolin is used, .

1. Physiological Effects. Unithicl forms a stable compound with
arsenic in vivo, which is rapidly removed from the body. The antidote
restores  the level of blood pressure, prevents collapse, restores
activity of enzymes and has no cardiovascular effects. Therapeutic
doses of unithiol are well tolerated and have no cumulative properties.
Side effects which may ocecur include nausea, vomiting and constriction
in the chest, :

3. Toxicity. Low toxicity with a broad range of therapeutic
action., Fatal dose {s 20 to 40 tinmes greater than the therapeutic dose
of S5 mg/kg-in£tavenously,.subcutaneously,,or,orally. IDypo,
intravenously, is 1000 mg/kg for rabbits and LD;pg, subcutanecusly, is-
1500 mg/kg for rats, 2400 mg/kg for mice, and 500 mg/kg for dogs &nd
cats.

k. Historical, - 1950: Developed in Kiev, USSR;




ARy

5 Sk 2
pisaslid

D$T-16208-018~77-CHG 2 : - 6 June 1979

" UNCLASSIFIED

6. {U) Atropine

& Code or Alrernate Designatious.

e dl-Hyoscyamine,
éy alquopyl tropine,
® Trbpina tropate,
b. Class. Functional antidote, cholinolytic drug.

. ¢o Chemical Names. Ester of tropine (2,3+d1hydro—3— ;
hydroxy-8-methyl-nortropidine) and tropic (2-phenyl-p-hydroxypropionic?
acid. ) ’ .

d. Formula. 017ﬁ23N03

Nzc-—-TH-—~gcmk [ cgaOﬂ
n-cus»cn-o~ca;?a
HC——CH-——CH, CeMy
Nex. 513206 )
o Holecul.ar Weighto 289 - 38-

f. Method of Ptegaration} Extraction of Atrega‘belladoﬁqg

L., datura stramouniul L. and other Solanaqéae. During extraction,
_partial racemization of the l-hyoscyamine takes place, Dilute alkald

or heating in chloroform solution completes. the process, It is purified
by recrystallization of the oxalate salt.

ge :Physibal.and Chemical Properties.

(1) Atropine,

@ Physical state and color: White, needlelike
‘ crystals or powder; optically inactive.

'» Melting point: 114° to 116°C. .

‘®#  Sublimation teméerature: 93° to 1107C in
high wvacuum. : ’




UNCLASSIFIED -

6 June 1979 | e Dsr-lszoaﬁol&77-cac 2

© Selubility: Very soluble 1n alcohol and
chloroform, soluble in ether, glycerol,
benzene, and dilute acids; slightly
gsoluble in water.

® Hydtolysis: Hydtolyzes to form tropine
and tropic acid,

(2) Atropine sulfate, Atropine forms the sulfate salt
with H;50,, molecular weight of 634.82. Atropine sulfate cousists of
colorless crystals or white crystalline granules; effloresces in dry
gir, melts at 190° to 194°C; is odorless, almost inactive optically,
and readily soluble in hot or cold water, glycerol, and alcohol. An
aqueous solution has a pH. of approximately 5.4.

h. Use, 9 124 gtandard anticote for organophosphorus nerve
agent poisoniug. It is contained in syrettes and automatic injectors.
Atropine i3 also used in the treatment of Parkinson s Disease and to

. dilate the pupil of the eye. :

i. Physiological Effects.

A (1) Atrépine blocks responses to certain types of
parasympathetic stimilation, that is, it antagonizes the muscarinic
action of acetylcholine by preventing acetylcholine from acting on
receptor sites of effector organs.

2) SYmptoms of atropinization are depressed respiration,
dryness of mouth and throat, dilarion of pupil of the eye, intolerance
toward light, flushed face, nausea, giddiness, numbness of limbs,
staggering gair, drowsiness; and stupor. With larger doses, central
excitation becomes more prominent, leading to restlessness, disorienta-
tion, and hallucinations, With still larger doses, stimulation gives
way to depression and medullary paralysis causing death.

(3) In the treatment of nerve agent poisoning, atropine
nullifies the muscarine~like effects of accumulated acetylcholine {i.e.,
miosis, blurred vision, excessive bronchial secretions, nausea,
audominal cramps, tightpess in chest, and other symptoms) due to
inhibition of the enzyme, cholinesterase., Atropine has no effect on
the nicotine-like manifestations of a cholinesterase Inhibitor ({i,e.,
muscular twitching, weakness of respiratory muscles, and convulsions).
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DST-1620H-018~77-CHG 2 | 6 June 1979 Q

3. Dcsage.57 124

(1) 1In nerve agent poisoning, 2 mg.of atropine sulfate =
is administered intramuscularly, by means of a syrette or an automatic
self-injector. Repeat every 10 min until atropinization symptoms appear
(dry mouth and a pulse rate of 90 to 100/min). In severe poisoning, as
wuch as 24 mg of atropine may be administered in a single day without
producing more than transient, mild symptoms attributable to atropine.

" A large total dose of 200 mg may be required Iin severe polsoning.
Atropine is one of the basic ingredients of present—~day therapy, and
1is generally used as the first step of (reatment because it works .
rapidly and allows time for arcillary treatment, Atropine tartrate may
be substituted for atropine sulfate, ' :

(2) A combination of atropine and artificial respiration
is many times more effective than either alone. The use of oximes in
conjunction with atropine-artificial respiration therapr is generally
even more effective in counteracting the effects of merve agent
poisoning. The combined use of atropine with an oxime mixture of
pralidoxime chloride and TMB-4 was found to be superior to atropine in
combination with either pralidexime chloride or TMB--4 individually.

750 mg/kg. LDgg, intravenously, for mice is 90 mg/kg. LDgg,

k.- A Tox:fcigz.' LDgg, orally, for mice is 794 mg'/kg, and for rats, 6
subcutaneously, for mice is ?SO mg/kg, and for rats, 2000 mg/kg.

1. Therapy. Pilocarpine, physostigmine, or artificial respiration.

m. ‘Storage. In airtight containers, prcteét'from light.

e ﬁistogz.
¢ 1527: Extracted by Chemmitrius.

e 1961: Commercial produ;tion, Woodward.
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ST-HB-03-18-74

, varamiphen Bydrochloride

Code or Alternate. ﬁesignationn.

& Parpanite.
e Pénpatnit.
® Pentaphen,
o Gelgy 2747.
° Parpanit . ,

Class. Atropinoid spasmolytzc, cholinolytic drug.

Chemical Kanes.

® 1-Pheny1cyclopentanecarboxy11c acld 2—diethylamino-
ethyl ester hydrochloride.

° Diethylamino~ethyl~1—pheay1cyclopentane—l—carboxylate
hydrochloride. '

Formula, CjgHo7NO; HCL

(v

0. /CMs o

€-o- Hacnz'“‘ck oH
2Hs

Neg. 513207
Molecular Weight.- 325.87.

Method of Preparation. Prepared from 1-pheny1cy¢10pentane~

carboxylic acid chloride and diethylaminoethanol.3

Physical and Chemical Properties.

e Physical state and color: Crystalline solid.
e HMelting poimt: ~145° to 146°C.

@ Boiling point: rve ester, 110° to 115°C.
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‘Solubility: Soluble in ﬁéchénoi, ethanol,
physiological saline; slightly soluble in
water, insoluble in ether. Co

‘h. Use. Antidote for massive organophosphorus poisoning when
atrorive 1s contraindicated (extreme oxygen starvation, hypoxemia of
heart), also for treatment of Parkinson’s disease and bronchial asthma,

i. - Phyaio*ogical Effects. Caramiphen 1s a powarful cholinolyticv
preparation with both peripheral and central nervous system actions.
- This therapeutic has antispasmodic, antihistaminic, ganglio-blocking
and local anesthetic properties. The prophylactic action is increased
considerably if combiﬁgd with scopolamine. Caramiphen inhibite gastric
motility, raises blood pressure, and in large doses has curare-like
activa. There are very few slde effects, In combination with oxime,
it is only slightly more effective than atropine. '

j. Dosage. The dosage must be iundividualized. Effective dose
for rabbits in parathion poisening is 5 mg/kg, intravenously, and 12.5
to 100 mg  total dese, orally.

k.. Toxicitx; It is less toxic than Trasentine. LDgg for rats
-is 209 mg/kg, intraperitoneally. LDsy for mice is 67 mg/kg,
intravenously.

1. Therapy. Hot known.

M. Stbrage. Normal precautions, as for most drugs.

n. istory,

e 1945: Swias pat. 234 452 (Gelgy).

% - 1945: Prepared by Martin and Hﬁflinger,at-Geigy
in United States. ‘

® 1952: Synthesized by A, I, Briskin in USSR,
Trasentine

Code or ternate Depigndtions.

@ Trasentine hydrochloride,
© Spasmolytin.

@ Diphzeil.

340

- UNCLASSIFIED

20?6




. s
: ‘ | - UNCLASSIFIED
DST~1620H~018~77-CEG 3
4 March 1981 '

4

e  Difatsil
e  Patrovina
o 4diphenine hydrochloride

b. (U) Class (U). Atropiooid antispasmodic, cholinolytic drug.

Ce (U) Chexical Name (U). 2-diethylaminoethyl a—cyclohexyl~a—
phenylacetate hydrochloride. , '

4. (U) FPormla (U). CpoHpsNOp*HCI.

‘ G, H
f% /@ [+
CHC— OCH..CH_ N o HC1
: 2 2 .
CoHy
Neg. 513208

e. (U) Molecular Weight (U). 353.92.

f. (0) Method of Manufacture (U). Prepared by controlied hydrogena-
tion of 2~dilethylamincethyl diphenylacetate.

g — (U) Physical and Chemical Properties {(UJ.
e Phvgical state and color: Needle—like crystals

e . Melting point: 145° to 147°C (crystallized from
alcohol and petroleum ether)

e  Solubility: Soluble in water; slightly soluble in

alcohol and ether. (A 5% aqueous solution {is
neutral to litmus.)’ ‘

UNCLASSIFIED
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DST*16208~018~77"CHG 3
4 Harch 1981 '

h. (U) Tse (U). Trasentine can be used as an aatidote for

organophosphorus poiscning, a synthetic gubstitute for atropine 4in sgpasms of

iavoluntary muscles, and a local anesthetic.

1. (B) Physiolog;cal- Effects (U). ‘Trasentine {s a potent anti-~

spasmodic ageat that acts like papaverine on smooth muscles and iike atropine

in the parasympathetic nerves. If taken in-prescribed doses there are fewer
side effects than most antispasmodics, and the effects on the eyes and
cardiovascular system are- insignificant. “Trasentine is centrally active and

predominantly nicotinic.

3- 0 M Dosa§e~ (U). 75 to 100 mg.

; k. (3)A Toxicity (U). It 4is wmuch less toxic than atropine and

" requires very large doses to obtain similar side effects. Should not be used
with morphine.  LDgg" for kmipe ‘is 690 wg/kg, orally, and 380 mg/kg

1ntramuscular1y (i.m.).

. (0) Contraindications snd Precautious {U). Trasentine should be
used with great caution in patients receiving morphine.

. (U) Therapy (U). Not known.

n. (U) Storage (U). Rormal precautions, as for most drugs.

¢. (U) History (U).

V- 1936: First ia%roduced
° 1941: Swiss patent 215 775
s  1942: Swisg patent 21? 225

® 1942: Swiss patent 219 301 (Ciba).
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@ , 9. Trbpaciae ()

a. (U) Code or Alternate Designations (U). Tropazine, tropésin,
- tropatsin. ’ . : ' : .

b. (U)‘ Class (U). ﬁhoi;nolytic drug.

Ce {(U) Chemical Names. {g).

Tropinc ester of diphenylacetic acid hydrochloride
3-tropanyl diphenylacetate hydtochloride

? o  d. (U) FPormmla (D). CpyHysNOp-HCL.

Tropine diphenylacetate hydrochloride
HZC- cH CH

— § 52
- o - %a'-cna (lZH 0—Cc-cH e HC1
@ ‘H'zc-—cra“ CH

Neg. 513209
e. (U) Molecular Weight (). 371.91.

2

£. - (U) Method of Preparation (U). Prepared from tropine and
diphenylacetyl chloride. »

Be A(U) Phyeical and Chemical Properties (U).

Physical state and color: White .crystalline powder

Melting point: 217° to 218°C (crystallized from °
chloroform and ether)

L] Solubility: soluble 1n water, alcehol, and
chloroform; insoluble in ether and beunzene.

%  h. (U) Use (U). Tropacine 18 used as a  therapeutic  for
organophosphorus poisoning and for the treatment of Parkinson's Digease,
traumatlc brain . diseases, disorders of the central nervous system, and
epidemic encephalitis. The Soviets produce 5-, 10-, and 15-mg tablets.
Maximum daily dose is 100 mg. . : :
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4 March 1981 .
1. (U) Physiological Effects  (U). Tropacine has gangliolytic and
spasmolytic effects. .This therapeutic blocks both muscarinic and nicotinic-
cholinoreactive systems. Tropacine causes dryness of mouth and dilatfon of
the pupils (of short duration). It has greater central and weaker peripheral
~action than atropine.

j. (U) Effectiveness (U). An 1i.v. dose of 1 mg/kg. removes the -
lethsl effect from an LDsg dose of parathion in rabbits.

ko (U) Toxicity (U). Dcses over 0.3 gram may be‘fatal.

1. - {U) Therapy (U). Wot known.

ma (U) Storage (U). Store {in well-stoppered containera away E£rom

Ne {U) History (U).

®©  1939: Swiss patent 202 181 (Ciba)
@ 1953: Prepared by M. D. Masltikovskiy in USSR.

9.1. Benacéyzine (U).

a. (U) Code or Alternate Desgignations (U). Amizil (WP). amisil
(4P), nervatil (RO), amisyl (WP), nervacton, arcadine, actozine, cedad,
parasan, cafrom,. lucidil, parpon, cevancl, nutinal, phobex, tranquillin, .
fobex, ibiotyzil, neuroleptone, suavitil, and AY 5406-1. '

b. (U) Class (ﬂj. Cholinolytic, tranquilizer.

c. {(U) Chemical Name (U). Benzylic actid B-diethylaminoethyl ester,
g-diethylaminoethyl beanzllate, 2-d{ethylamlooethyl diphenylglycolate.

d. (U) Formula (U). CpoHysNO3.

Cs"5 OH
A ‘
CCOOCH,CH,N(C;Hg)z
y >
CgHs

e- (U3 Moleculer Weight (U). 327.41.

£. (U)_Physical and Chemical Properties (U).

-] Crystals .
@  Melting point: 177° to 178°C
® Soluble in water; practically insoluble in ether.
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B {(U) Use (U). Antidote for organophosphorus poisoning, usually
administered in combination with an oxime. Also used as a tranquilizer.

; h. (U) Physiological Effects (U). Benactyzine is .2 . mild
antidepressant and anticholinergic agent that, in animals, has been sghown to
reduce the -autonomic response to stress. In combination with oximes it is
only slightly move effective than atroplne. Centrally acting.

> 1. (U) . Dosage (U;. The Soviets producé 1 mg aud 2 my tabletas and
recomnend a daily dose of 3 to 10 mg. They also produce a iX to 2% solution
for eye dropa.

3. {U) Toxicity (U). Overdosage leads to CN5 depression and coma.
In mice LDSO = 100 mg/kg 1.m. .

k. (U) Contraindicatioﬂs and Precautions (U). In high dosage,
benactyzine may produce dizziness, thought-blocking, a sense of depersonalica-
tion, aggravation of anxiety, or disturbance of sleep patterns.

1. (U)  Therapy (U). Supportive therapy in general.

m. (U) Storage: (g);b Fairly stable; normal precautions should be
taken. S «

O ‘ e (U) History (U).l

,o‘ 1938: prepared by HBorenstelan and Pahlicke.

© 1946: US Patent No. 2 394 770.

9.2. Aprophen (U)

a. (U) Code or Alternate Designation (U). Aprofen (WP).

b. (U) Chemical Names (U).

. 2,2~-diphenylpropionic acid
2—diethylaminoethyl ester

e c,va-diphénylptopionic acid-
g—~diethylaminocthyl ester

¥ 2-diethylaminoethyl
2,2-diphenylpropionate

NOT RELEASABLE TO FOREIGN NATIONALS
iii" - ‘ . 344.1
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-4 March 1981 _ — ,
c. (U*) Formula (U). ‘Czu‘lﬁé}NOz. '_ e . o A . SV e
. *. csHs - 'cna N oo
SN ‘
CCOOCH,EH,N(CoHg),
Ly 2 »
 CgHs -

d. (U) Molecular Weight (U). 325,

e.7 (D) Physiological Effects (U). Anaigesic, antispdsmbdic, central’
and’ periphatal m— and n—cholinolytic (predominantly blocking nicotinic sites).

x £. (U) Use .(U)._ Aprophen 1s used in the Soviet Union as supportive.

therapy to.’ treat nerve agent poisoning. One umL of a 1% solution or 25-mg
tablets are recommended two or three times per day (para 9. 6). .

9.3. G3063 )

[ a. (@Lﬂﬂf’RN) Chemical Name (U). | Y1)
(o)1) |

b  (G-N@FORN) Physiological Effects (U). bX1
7
(b)(1)

| a. ccinggoxn) Chemical Name (U).
©)1) _

o (b))
b. CCLNOEQxH) Physiological Effects (U). =
-

(b)(1)

9.5. Arpenal “(U)

‘ a,. (U) Chemical Name " {U). Diphenylacetic acid . diethyl’aminopro—
pylamide. : ‘ :

b.  (U) Formula (U). (C3Hs) 4CHC(O)NH( CHp ) 3N( CHaCHg ) 5«

C. (U) Holecular Weight (U). 324.

d. (U) Use (0). Arpenal is used in the Soviet Unicm to eupplemeqt
the cholinolytic acttvity of atripine. .

e. (U) Physiological Effects (U). Arpenal exhibits pronoun'ced'
_central. n-cholinolytic effects. Cholinolytic action at peripheral and
central muscarinic sites 1s weaker. '

NOT RELEASABLE TO FOREiGN NATIONALS

344.2




®

DST~1620H-018-77—CHG 3
4 March 1981

9.6. Taren (U)

(b)X%)

emical Name ).

(b)(1)

b. (U) Physiological Effects (U). Taren been reported to exhibit
cholinclytic activity. One to two tablets can cause dryness of the mouth,
increased heart rate, expansion of the puplils, disturbance of  near vision,"
dryness, and sometimes a state resembling alcoholic euphoria.

[ () Use {0). Taren 1s a civil defense nerve agent ‘«prophy;‘lactic

used in the Soviet Union. It is issued in the form of 200-mg tablets

(believed to be the welght of active components and filler) and 1l-aL
ampoules. One tablet is taken every 5 or 6 hours pricr to a nerve agent
attack or two tablets lmmediately after exposure to the agent. A taren.
solution is used to treat mildly intoxicated victims upon the appearance of
symptons . or ig used in conjunction with the oximes TMB~4 (1 mL of a 15%
solution) or. lsonitrosine (3 mL of a 40% solution) for mora seriocusly
intoxicated victiums. s : ' :

9.7. Triflupromazine Hydrochloride (U)

a. (U) Alternate Designations (U). TFP, vetane, vesprin.

b. (u) Class = (U). ‘Antipsychotic, phenothiazine derivative.

c. (V) Ghemical Name (U). 10?[3-( dimethylamino)propyl)-2-trifluorom
et:hylphenc thiazine.’ . ' .

d.  (U) Formula (U). CygHyoCLF3NpS.

A2 5051

e. (U) Molecular Weight (U). 388.9.

NOT RELEASABLE TO FOREIGN NATIONALS
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£. (U) Physical and Chenmical Propertiea Uy,
 § jcrystals
@  Decomposition poiant: 173° to 174°C

o Scluble in water, ethanol, acetone

‘ 2 (g?§2!6§§) Use (U). (bX(1)

(bX1)

h. (U) Physiological Effects (U). TFP has gangliolytic, adrenoly-

tic, antifibrillatory, antiedema, antipytetic, antighock, anticonvulsaat, and -

antiemetic properties.

‘(U) Dosage (U). Dosage. should be titrated to the individual
cage. Ranges include 50~A00 mg orally or 20 to 50 mg {.m, daily. '

3. (U) Toxicity (U). Side effects 1aclude sedative effects, non-
voluntary effects, and hypotensive effecta. ‘ ‘ .

_ k. (U) Contraindications and Precautions (U).  TFP is coatraindicat-—
ed in comatose or greatly depressed states due to various central nervous
system depressants. - TFP, a wmember of the ‘phenothiazine group, markedly
affects the actions of many other drugs. It may block the actfon of guanethi-
dine, an antihypertensive. TFP enhances the effects of alcohol and morphine
_and markedly enhances the respiratory depression produced by meperidine.

Combinations of these drugs must be avoided. Phenothiazines interfere with a

nunber of labctétory tests, notably the glucose tolerunce test.

1. (U) Therapy (U). A élear,airway must be waintained in overdose
therapy. : )

M. (0) Storage (U). Protect from ligﬁt, store in tinted glass.

ne (0) History (U).
) '1957: Prepared by Yale and coworkers

® 1959: British Patent No. 813 861

9.8, Hethylbenactyzine (U)

a. (U) Code or Alternate Designationa (U). Metamizl (UR), metami-
zilum (DR), me:hyldiazil. . : . ,

. ﬁ NOT RELEASABLE.TO. FOREIGN NATIONALS
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b. (U) Class (ﬁ)}‘ Cholinolytic.

c. (U) Chemical Names (U).
. _Z-diethylaminoptopyI.diphenylglyéolate

® ‘Beazilic acid 2-diethyl-aminopropylester

d. (U)  Formula (U). (cﬁﬁg)chncoecazcu(cag)n(cazcxg)2

B3 cpmg
-0CHoCH—N /" e ko
Callg

e. (U) Molecular Weight (U). 341.

£.  (U) Physiolgg;chl Effects (U). Predominantly m~cholinolytic
effects. Both central and peripheral effects are more pronounced than those

of benactyzine.

g. {(U) Use (U). The Soviet Union- produces l-mg tablets and ampules

¥ ;
containing 1 mL of 0.25% solution. Ome to two mg can be taken two to three

times per day.

9.9, 2-dimethylamincethyl Benzilate (U)

8. (0) Code or Alternate Designations (U). Benzaclne (USSK),
diphemin, labotropin. - -

_b. (U) Chemical Nawes (U).

e Benzilic acid 2-dimethyl-amincethyl ester

® 2-dimethylaminvethyl diphenylglycolate

344.5
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C. (0) Formula (U). CygH,1NO5.

cgHs  OH
: \ .
© .CCOOCHACH MICHS);
. /
Cets

(U) Holeculat Reight (U). 299.

' e. (T 2 thsiolegical Effecta (U). It exhibite mw~cholinolytic action
half tha strength .o atropine. Its effects on the brain approximate

beusctyzine._

» f. 'nz Ugse (U). The Soviet Union produceé 2ﬂng tablets and ampoules

containing 1 wL of 0.1% solution. A dosa of 2 mg can be given two to three
times per day. ' ‘ :

9.10. Scopolamine (U)

a. (U)  Code or Alternate Designationa».(u). Scopine tropate, troplc.

acid ester with scopine, hyoscine, l-scopoismine.

b. (U) Class_(U). Cholimolytiec.

c. (U) Chemical Names (U).

o 68, 7B-e§oxy—3a—tropanyi.S~(~)4tfopa:e.

@ 6, 7-epoxytropine tropate.

d. (U) ¥ormula (U). Cp7Hp1N04. .
. P | | |

. K@ f-o-c-clzu —CgHy +HBr < 3H,0
. CH,OH |

 Reg. 513185 : ,
e. (D) Holecular Weight (U).' 303.35.

£. (U) Method of . Preparation {U). Exﬁracted from the shrub Hyoscymus

niger (henbane) and Scopolia carnioliza.
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g+ (U) Physical and Chemical Properties (U).

- @  Viscous liquid

o Preély soluble {fn hot Vuater, Aslcohol, éther,
chloroforu, and acetone :

- ©  Sparingly soluble in benrene and petroleum ather
@ Easily hydrolyzed by acids or alkalies
® Decomposes on standing V

he (U) Use (U). The Soviets produce ampules containfng 1 mnL of
0.05% solution. Internal dose 1s 0.5 mg two to three times per day.

1. @) Dosages (U). Oral, 0.6 mg in the United States.

3. {U) Toxicity (ﬁ). S5ide effects include dryness of nonth;
palpitation, dilated pupiis, blurring of vision, headuche, rastlavaneaa, and
fatigue.= In nice L”SO = 670 og/kg L.m.

k. {U)  Contraindications and Precautions (U). Given alone in. the
presence of pala or gevere anxiety, scopolamine nay induce outburats of
uncontrolled behavior. It may cause blindness 1€ aduinistered to patients
suffering from' narrov angle glaucama.'

e (D) ATherapy W) In overdose: physostigmine and 3upp§rt£ve
therapy. C o

,Q, (0) Storage (U). Decomposes On standing.

"n. (U) History (U). 1928 extracted and purified by Chemnitius.

o. (U) Physiological Effects (U). 1Its peripheral effects are not as
prolonged as the effecta of atropine but are more pronounced on the pupil,
the ciliary muscle, and the salivery, bronchial, and sweat glands.
Scopclamine can also tranquilize the central nervous system. ' :

9.11. 3-oxyquinuclidine Diphenylpropisnate (U)

a.  (U) Code or Alternate Designation (U). Aprolidine.

b. (U) Physiological Effects (U). It has been found to be more
effective than atropine when given to mice sither before or sfter exposure to
phosphacol or armin.. .

9.12. Hexamethonium Chloridé (U),

a. (U) Code or Alternate Deaiggl;ious (U). Hexathonide chlortde,
bistrium chloride, hexone chloride. o

344.7
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b.  (U) Class_(U). Ganglionic blocking ageut,vantih§pettensive.
Ce () Chendcal o Name {U). Eekamethylenébis(trimethylrammonium
chloride). . . ‘ o

4+ (0) Formula (U). CjaH3pClyNp.

» + +
. [ (CH3)3N-(CHp)¢-N(CH3)3]2C1-
e. (U) Moleculsr Weight (U). 273.29.

£. (0) ﬁethod of Preparation (U);, There are eevéral‘ methods of
preparation, €.8., from hexamethylene 3ichloride and ¢rimethylanine.

g; (U) Physical and Chemical Properties ().
2 Hygroscopic crystais
. Decomposes at 28Q°-292°C

e Freely soluble Iin water; goluble ian 952 ethanol;
‘practically insoluble in chloroform and etker.

h. (U) Uge (U). Used in ,ma‘m;gemeué of hypertensive.‘ cardiovaséular
digease. . .

» i (U) Toxicity (U). Side effeéts include hypotension, tachycardia,
wmydriasis, constipation, dry mouth, and nausea. In mice LDgg = 100 ng/kg {.m.

j. (U) Contraindications and Precautions (U). Hexamethonium chloride
causes histamine reliease and should bde used with extreme caution in patients

who have a history of allevgy.

9.13., Anisodamine (U)

a. (U) Code or Alternate Designation3 (U). 654 (China).

5. (U) Class (U). Cholinolytic.

Ce () Chég&;al Name (U). Benzeneacetlc acid 7—(hydrdxyaethy1)«
§=hydroxy-8-—methyl-8-azabicyclo {3.2.1)~cct-3~y1 ester.

'd. (U) Holecular Weight (U). 305.

e. (U) Method of Preparation (U). Extracted from  Scopolia
tangutics or Anisodus taquticus. )

344.8
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Q o £. (U) Physiological Effects (U). Similar to atropine bur with

fewver side effects and lower toxicity. Side effects usually disappeat within
3 hours. Greater penetration into centrsl nervous system.

g- (M Phyaiésl‘Propertiek ).

® Colorless, needle-shaped crystals in benzene
o Dissolves in water and alcchol
® Melting point: 62°-64°C.

9.14. Anisodine (U)

a. (U) Code ox Alternate Designations. 703 (China).

be  (U) Class«~(4*.' Cholinolyt;c.

c. - (U) Method of Preparation (U). Extracted from Scopelia tangutica .
or Anisodus tanguticus. - .

d. (U) Physiological Effects (U),  Similar to.écopolamine in pharma-—
cology. T ’ : , ,

9.15. Platyphylline (U)
Q . ‘ a. (U) Code or Additional ﬁams {(U)- ?1atif1111nf :

b. (U) Class (U)-. Spasholytic.

ca {(U) Chemical Name (U). 1,2-dihydro-12 hydroxysenecionan-liéié
dione. ' , '

d. (U) Formula (U). C;gHz7N0s.
'  CHy CHj

1
H

Qiibf 34409
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C

e. (d')' Molecalar Welght @).*3371

£.. (M Phynical and Chemlcal Properties U).

_®  Crystals
e Melting polot: 129°C -

.. Practically inaoluble in uater~ soluble in aleohol,
chloroform, ether, dilute acids

. g £0) Method of - ?reparaticn (0). Extracted from Senecia. pla~
typhyllus. ' , ‘ o .
* h. {U) Use (ﬁ). Piatyphyliihe i3 used in the Soviet Union -as a:
spasmolytic and mydriatic. Mentioned by the Soviets as 'a possible

cholinolytic for nerve agent poisoning. It is available in S-mg tablets and.
ampules containing 1 oL of a 0.2%7 solution. v . «

1. (U) Physiological Effects (U). Platyphyiline 1is wmilder than
atropine in action and can be used in doses that do not produce atropine~like
side effects. -

D.2. ’CHOLINESTEKASE'REACTIVATORS

(;( 10; . Diacetylmonoxime  (U)

a. (U) Code or Alternate Deoigrstion (0). DAM.

b. (0) Class (U). Oxime.

Cc. (0) . Chemical NRawe (U). 2,3~butanedione monoxime.

d. (U) Formula (U). C4H;NOp.

O
i .
cﬂs—c-c—cas

| How

. o o " Neg. 513210

B ‘e.  (U) Molecular Weight (U). 101.04.

» f. (U) Method of Prepatation (U). Prepared by. the interaction of
diascetyl with hydroxylamine 1in an almost uneutral alcoholic or aqueous
solution. : :

' . 344.10
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g+ (U) Physical and Chemléal ?fopéftie;a (U).
® Physical state: Crystalline solid

® Solubility: Soluble in water, physiologicél saline,
and alcohol ' : ’

® Half-11fe: 7.2 hours

h. (U) Use (U). DAM is a chdlinesceraaé reactivator and {s used
prophylactically and therapeutically as an antidote for anticholinesterase

poiaouing. DAM 18 more effective as a prophylsctic.

1. (U) Physiological Effects (U)-. DAM has a prooounced central
effect sud can peselrate the blood-bdrain baxrier. Although DAM ellminates
symptoms of organophosphorus poisoning, it is ineffective against GD (sowman).
Side reactions of DAM may include gensation of heat at point of. iujection,
blurred vision, dizzineas, sieepiness, rapid heartbeat, low blaod _pressure,
bitter taste in wmouth, diffused tingling of skin, and temporary anxiety.
Large doses may result in naugea, convulsions, and death. o T

b))

. 379'{ Dosage (U).

(L)1}

344.11
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k. (W) 2Yoxicity. LDsg for mice is 900 mg/kg. (Route of
edministration unknowm). , v :

1. ) Storage. Not known.
(11."(9) thoisonitrosoacetogg

a. Code or Alternate Degipgnations. MINA.

t. Class. Oxime,

Ca Chemical Name. anoisonitroaoacatone.

~d. - Formula, Cg3HgNO,
% :
CHy—C—CH=NOH
‘ Nog. 514186
e. Molecular Wefght. 87.03,

£. Method of Preparation. Prepared By the reaction cf ethyl
acetoacetate with potassium hydroxide, then adding sodium nitrite and

sulfuric acid.

Lo Physical and Chemical Properties.

© Physical state and color: Pale brown needles,
-vacuum sublimation gives colcrless plates,

] 'Melting point: Pure material, 64° to 66°C; crude
material, 45° to 50°C.

® Solubility: Soluble in water andvphyeiological
saline solution.

‘he Use. MINA is a cholinesterase reactivator and acts both as a
prophylactic ic and antidote for nerve agent poisoning.

i. Physilological Effects. MINA has a pronounced effect on the
central nervous system and can penetrate the blood-brain barrier. Side
reactions from MINA may include blurred vision, dizziness, rapid heart-
beat, and low blood pressure. Large doses may result in convulsions
and death. It 13 more active in TNS than 2-PAM.

3. Doaagé. Prophylact*c doge for mice againét GB 1s 75 mg/kg,
incravenoualy. MINA 1s effective only in amounts that are close to
their lethel doses.
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k. Therapy. Ncg known, s

Storage. Not known.

UNCLASSIFIED

Pralidokime.chloride

Code or~Altérnate-Besignatibns.

@

o

PAM. .

2-PAM-C1.

EA 2170.

2~-PAH.

2-PAM chlcride.

?totopam chloxide.

Class. Oxime {pyridine quaternary oxime)-

Chezi

cal Names,

Pralidoxime chloride. - | %

Pyridine 2-aldoxime wthochloride.

2-Formyl~l-methylpyridinium chlsride oxime.

Formula. C7HgCIN,0

\ls

‘::;r— CH=N-OH ca©

Reg. 513212

Molecular Weight. 172.63.

‘Method of Preparation. Prepared from 2-pyridinecarboxaldehyde

witrh hydroxylamine hydrozhloride, followed by addition of chloromethane.

Physical and Chemical ?rouerties.

Physical state and color: White crystalline powder;

non~hygroscopic.
346 ‘ ‘
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s Oddr;' Odorless.

e Mélting‘point' 235° to 238°C with decomp&sition
) (cryatallized from alcohol and ether).

@ Solubility: Freely soluble in water and physiological
saline; soluble in chloroform and fats: more soluble’
in water than pralidoxime fodide.

, fie Jse. 2-PAM chloride is a cholinesterase reactivetor and acts
as a prophylactic and therapeutic for poisoning by some anticholinestzrases.
The therapeutic effectiveness is increased when combined with at-opine,

i. Physiological Effects. The action of 2-PAM chluride is slightly
stronger than the ilodide as a cholinesterase reactivetor. When used alone
2-PAM chloride ralses the LDgp of GA for rats 1.2 times; in conjunction’
with atropine, the LD5p increases 1.6 times. Whea used with atropine,
the LDsg of GB for rats 1s raised 10 to 20 times. 2-PAM chloride is -
ineffective against GD. 2-PAM chioride relieves such symptoms as muscle
tightening, spasms, shaking, and breathing difficulties. Overdosges of
2-PAM chloride may cause. dizziness, double image, headache, rapld heart-
beat, and unconaciousness.*

3. Doeage. Usual dosage i1s 10 to 20 mg/kg, intravenously. See
also 2-PAM 1odide. The use of a PAM salt in conjunction with atropine
is congidered satisfactory in most cases of nerve polsoning. PAM
generally is administered intravencusly by current techniques, but this
procedure is being studied further for use under combat conditions.
2~-PAM chloride xs preferable to 2-PAM jodide because of ‘he greater -
water-golubilicy of 2-PAM in the chloride form. The combined use of
PAM and diacetylmonoxime was found to have a synergistic effect, and
the combination of atropine, PAM, and TMB-4 (sec XIIX, para 15) was
superior to mixtures of atropine and PAM, or of atropine and TMB-4
separately.

k. Toxicity. LDsgp for mice is 115 mg/kg, intravenously, and
410 mg/kg, orally. Oral toxicity to man is 2000 to 10 000 mg/70 kg for man.

1. Therapy. Not known.
m. Storage. 1t is not as stable as bilspyridinium compounds, such

as TMB-4, but is more stahle than PAM iodide. Stable in solutions with
pH katween 3.3 and 4.5. The powder is stored in small glass vials.
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Histogz.

e 196&:} US pat 3 140 289, Ellin at al, (US Army) .

® 1964:_ us pat 3 155 674 McDowell (01in Mathieson).

Ptalidoxime Iodide

Code or Alternate Designations.

® ‘a?SH.

e EA 1821.

® 2-PAM,

e "Chick-ling-ting" (PRC).

® '2-PAM todide.

b. Class. Oxime (pyridine quaternary oxime).

CC. Chemical Names.'

© Pralidoxime iodide.

@ Pyridine 2-aldoxime methiodide.
e 2~Formyl-l-meth, lpyridinium fodide oxirme.

d.  Formula. CyH9IN;0
CH

Nés- 513012

e. Molecular ﬁeight. 264.b8.

f. Method of Preparation. \Prepsred'from 2-pyridine aldehyde by
treatment with hydroxylamine, followed by wethyl fodide addition.




June 1977

'B. Physical and Chemical Properties.

® Physical state and color: Yellsw-crystal§.
® Melting point: 225° to 226°C.125

® Solubility: Slightly soluble in water giving a
vellowish solution. ‘

h. Use, Same as for PAM chleride.

i, Physiological Effects. 2-PAM iodide 1s a cholinesterase
reactivator and is used as a therapeutic for relief of nerve agent
-gymptoss such as: muscle tightening, spasms, and breathing difficulties.
2-PAM iodide is ineffective against GD. Doses of 15 to 30 mg/kg of
2-PAM fodide may cause dizziness, double image, headache, and rapid
heartbeat. It is rapidly destroyed in body by the liver.

3. Degage. The dose depends upon the severity of poisoning.

A dose of 15 to 30 mg/kg intravenously in aqueous solution is given
initially. A dose of 500 to 1000 mg in 25 ml of sterile water can be
repeated after 30 min if no improvement 18 observed. No more than 2000
mg should be given. Dosage may be increased if given with atropine.

A combination of PAM and DAM exert a synergistic effect on cholinesterase

reactivation.
k. Toxicity. Same as for PAM chloride.
1. Therapy. Kot knmown.

‘ m. Storage,. Aqueous solutions at pH 4.5 at 25°C have a half-life.
of over 3 years. :

n. History.
o 1953: Synthesized by Wilson in the United States.

@ 1957: US pat 2 816 113 (US Sec. of the Army).

14, (@§ Pralidoxime Methanesulfonate

8. (U) Code or Alternatre Designations.

e 7676 RP.

® P2S.
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K 2-PAM methanesulfonatg.'

@ Contrataion.

e Pralidoxime mesylste.

o AMP.

b. ) _Ciasg. Oxime (pyridine quaternary oxime).

c. - (@) Chemical-Names.}

° Pyridine—z—aldoxime methanesulfonate.

e 2—Hydtoxyiminomethy1—N—methylpyridinium methanesulfonate.

4. (U) Formula. CgH;,N,045

' CH
oL °

' CHw= R ~OH =)
@" cn, S0,
Fes 513213

= (1) Molecular Weight 232.2.

f. (U) Methed of Preggration. Prepared from pyridine-2-aldehyde
with hydroxylamine hydrochloride in aqueous sodium carbonate, followed:
by addition of methyl methanesulfonate in benzene.

- 38 (U) Phygical and Chemical Properties.

® Physical state and color: White needles.

® Melting point: 155° to 157°C (crystallized from alcohel).

@ Solubility: Highly soluble in water aund physiologival
saline solution.

. b.. MUGe.‘g 57 L)1

(b)1)

1. (U) Physiological Effects. P2S is a cholinesterase
reactivator. As a therapeutic, P2S relieves muscle tightening, spasm,
and difficulty in breathing. Blood pressure is alsc increased along
with a reversal of the terndency of recurrent periphery respiratory
failure. P25 is ineffective agsinst GD and camnot penetrate the
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blood-bradn barrier. Toxic doses cause restlessness, fast respiration,
drowsiness, tremor, and finally collepse. Oral preparatioas of P2S have
been used prophylactically and therapeutically., Because of the
relatively slow rate of absorption intc the body via the intestinal
tract, the oral route is gémerally recommended only under circumstances
when poisoning is mild, when the cholinesterase inhibitor undergoes
transformation to a more toxic substance in the body (for exsuple,
parathion to paraoxon), or when the oxime is given as a prophylsactic.
A mixture of P2S with diacetylmonoxime, uvsed prophylactically, was twice
as effective as diacetylmonoxime alone against GB poisoning. A combina-
tion of P28 and monoisonitrosoacetone produced a prophylactic effect
eight times greater than P2S alone.

j. (U) Dosage. Safe dose is 30 mg/kg intramuscularly for man.

k. (U) Toxicity. More toxic than PAM; acute oral toxicity to
rats 1s 6.9 g/kg.

1. (U) ZTherapy. Piperoxan.

m. (U) Storage. Stable in.aqueous solutions at pH 4.0, The
solid form is stsble indefinitely. .

a. (U) History.
3 1958: Described by Poziomek et al.

@ 1958: US pat. 2 996 510, Green (Hatioaal Reaearch
and Development Co.), :

©15. (U) TMB-4

a. Code or Alterpate Designations.

e US EA 1814.122
® E. Germany Trimedoxime.
‘@ USSR Dipyroxime.

b Clasa. Oxime (pyridine quaternary oxime).
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¢. Chemical Names,

e 1,1'-Trimethylene-bis (4-formyl-pyridinium bromide) dioxime.
® R,S'Ttinethylene—bis(byridinium~6—aldoxime)dibromide.

.d. = Formula. CjgBigBraN,0,

Ere ?Hz CNZ

Seg. 1321t CHTN-OH

e. Molecular Weight. 446,21,

f. Method of Preparation. Prepared by refluxing 1, 3 Dibromopropane
with 4—pyr1d1nium aldoxime in absolute alcohol.

ga' Physical and Chemical Properties.

® Physical state and éolor: Crystals.
® Melting point: 241°C with decomposition.

e Solubility: Soluble in water and physiological saline;
insoluble in chloroform and fats.

h. Use. THB—4 is a prophylactic and therapeutic for nerve .agent
- poisoning and can be used alone or cembined with atropine. The effective-
ness varies wich the specles of animals.

i. °~ Physiological Effects. TMB—4 is an effective cholinesterase
reactivator. In terms of therapenutic effectiveness it is 15 to 20 times
stronger than PAM, but it reportedly has more toxic side effects,

pDeleterious effects have been observed on administration to GD-intoxicated

animals. TMB~4 does not readily penetrate the blood-brain barrier.

i. Dosage. A 10 mg/%kg dose reverses the Sarin effect in rabbits.
A 25 to 50 mg/kyx dose of TMB-4, intraperitoneally, counteracts the lethal
dose in mice. A 7 mg/kg dose, intravenously, reactivates 40% to 60% of
GA-inhibited cholipesterase within 4 hours.
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K. (U} Toxicity §Uz. It . is 3.5 times wore toxic for man than PAM,
but less toxic than S. Lethal dose is 1000 wg/70 kg for msn. I.D50,
intravenously, for mice 1s 53 mg/kg. LDjsq, intraperitoneslly, for mice is
6.38 mg/kg, for 3u1nea pigs, 87 mg/kg; aud for rats, 137 mg/kg. ‘ A :

1. (U) Iherapy {U). Not known.

n. SBE StOtage §UZ. Ten times more stable than PAM; normal drug
storage procedures should be used. ' ’

ne (U) History (U). 1957: Prepared by Poziomek et al.

15.1. Dialko: (U)

a. (U) Code or Alternate Designations (U). Cobalt (+3) chelate.

b. (U) Class (U). Non-oxime reactivator.

c+. (U) Chemical . Name (U). Bis (N~allyldiethanolamine) cobalt
chloride. ' '

" d. (U) Formula (U). CyszH300;82C0%C1,
‘ Co [C3H5N(C2H4O0H)2]2 Clj

e (U) Syuthesis (U). Ar agqueous solution containing 0.0l mole of
[Co(NH3)5C1l] Clz 18 heated for 5 hours ‘at 60°C with 0.025 mole of allyldi-
ethanolsmine and 0.1 mole of NsOH. The red-violet crystals that are formed
are filtered and recrystallized. The alkalfne solution of the reaction
deprotozmtes the four ethanolic OH groups, resulting in the incorporation of
Na (+1) as a counterion. .

£. (U) Physical ProPeftiea ().

> 5Crys:ailine
e Water soluble

g (U! Use (U). Cholinesterase reactivator. The mechanism of action
ia currently not known but 1s believed to be anzlogous to tramsitiommetal-
ion—~catalyzed hydrolypis of organophosphorus esters. ‘ ‘

.he (U)  Physiological Effects (U). Dialkob is claimed by the Soviets
to show a marked therapeutic effect iIn rats poisoned with the organophosphorus
pesticide DDVP. The therapeutic index (TI), which is the factor by which the
lethal dose is raised, for a 5 mg/kg dose of dialkob was 3.1. The TIs for
5 mg/kg of TMB-4 and 20 mg/kg of 2-PAM were 3.2 and 2.7, respectively. Ia
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combinatidn Hithlatropine, the ratio for dialkob was raised to 8.2 versus 7.6
and 6.2 for TMB-4 and 2-PAM, respectively. The effectiveness of dialkob has
not been verified in Western laboratories. : S

1. (©) Dosage (p).l Experimental, 5-25 mg/kg in :ats;

3. (u) Toxicity U). _LD50 is 1000 ﬁg/kg.

ke (U Stability (U). Low pH increases 'the rate of hydrolysis in
aqueocus so‘u*ion.x - . -

1. - (U) Historical (U).

° 1974—-Sov1et patent, Evreev et ‘al., USSR 449-720'
® 1979—-Soviet clinical trials

16. Toxogonin {U)

a. (U) Code or Alternmate Designations (U).

e Obidoxim

C;/ o LgHG’

® BH6
©  S100
e. Toxogenin

b. (U) Class (U). Oxime (pyridine quaternary oxime).

Ce. (U) Chemical Rames (U).

® Bis(4—hydroxyim1nomnthyl—pyridinium—1~methy1) ether di-
chloride o

. Diﬂethyl-bis-(4—hydroxyiminomethyl—pyridine) ether di--
chlovride : .

4. (U) Formula (U). Cp4B16M403C1z.

L  UNCLASSIFIED
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-
~

By SN

CH 0 CH
o 12 , 12 g
ci N , : N Ci
o) (9
R B X
CH=N-OH CH=N-OH

Neg. 513215

e. (U) Moleculax Weight (U). 359.22.

£.° (U) Method of Preparation (U). Host effective method 1s the
conversion of pyridine-4—aldoxime with a, o' dichlorodimethyl ether.

B (0) Physical and Chemical PrOpettieé {U).

) Physical state and color: Fine white powder; turns
yellow on staanding; slight bitter taste :

o . Odor: Odorless
s Solubility: Freely gsoluble in water

. Decomposition temperature: 225°C

h. Use (U).

(1) (U) As a therapeutic, Toxogonin is effective for 1.25 to
2 hours after administration, the effectiveness increasing when uged in
conjunction with atropine. Toxogouin is an effective prophylactic when
injected intramuscularly 1 hour prior to exposure. It 1is not effective
orally.

L2 a{i ! (b)(1)

{b)(1)

{b)(1)

i. (9{/ Physiological Effect (U).

(XYM
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(2) (U) ‘Atropine-Toxogonin antidote mixtures, consisting. of 2.mg .
of acroyine sulfate and 150 mg Toxogonin in 1.5 ml of water . (preserved. with
0.065% methyl paraben and 0.035Z  propyl paraben), are available in ampoules
for use with the Swedish Astra” autoinjector.

ke  {U) Toxicity. (U). ’Lesa toxic than TMB-4.. Orally, its toxicity
1s approximately 250 g/man. LDgg for mice is approximately 2.2 g/kg.

‘1- (U) Therapy (ﬁ). Not known.

o (U) Storage (/). Stable for wmonths in 1% to 10X solutionsa.
Shelf 11fe 18 at lesst 2 years in powder form. ' S

O« (U) History (U). 1960: developed by Merck  in West Gernany,
developed 1ndependent1y in Esst Germany at approximately the same tima. :

16. 1. DINA (U)

a. (G) Code or Alternate Deaignations (ﬁ). Diisonitrosoacetone.

b. (U) Class (U). Oxime.

" ¢. (U) Chemical Formula (U). C3H,03Np.

BOR'CHC(O)CE“NGK

d. (U) Use (U). DINA is more active in CNS than 2-PAH, but it 1s

effective only in amounts closes to the LD.

16.2. Isonitrosine (U)

a. {(U) Code or Alternate Deaignation' (U). Isonitrosin.

b. {0y Chemical Name (U). l—dimethylamino—z-isanitroso—BQbutanone.

Coa (U) Pormula (U). CgHy 302N7.
(CHy) ,NCH,C(NOR) C(0)CHy
d. {T) Molecular Weight (U). 144.

e. (0) Use (U). Used by the Soviets as an enzyme reactivator having
primarily central effects. : ; '

£, (U) Doaage (U).‘Humaus, 3 mL of a 40% solution every 1 to 2 hours.

g (V) Toxicity (U). LDsg > 920 mg/kg L.m. in mice.




DST-1620H-018-77-CEG 3
l& wisrch 1981

C/‘ - 16+3. P-bromobenzothio-hydroxime-S—diethvlaminozthylate (U).

oy 2. (U) Code or Alternate Designstions (U). LA-54 (WP), diethyxime . S

b. (U) Formula (U). Cy3HjgONpBrS.
o Br

C——SCH,CHoN(CoHg)y o A &

.!v
‘\

c. (U)Y Use (U). This compound is being tested clinically in the USSR. '

d. (U} Physiclogical Effects. (U). The: Soviets claim that LA~S54 is -
an effective centrally acting oxime. Other countries have not beéen able to
reproduce the optimistic Soviet results. :

Q»’ €. (U) Toxfcity. (U). LDsg > 600 mg/kg.i.m. in mice.

16.4. (é-hjéroxyimiﬁome thyl-pyridinium—l-ethyl) Sulfoxide Dichloride (u)
' ' (b)(1)

a. €3 Code or Alternate Desigration ' ).
(b)(1)

b. (9)/ Formula '(U).




"

DST-16208~018~77-CHG 3 °

4 March 1981

(B)(1)

,96'5 Use J ..

CONFIDENTIAL

356.1

16. 5. . ‘l‘rimethylene-l—(é-hydroryindnomthyl.—pyﬁ diniuml—3-N—1nethy1 mrphorim:lum
Dibronide (U) .
a. (Ul code or Alternate Deaiggntion - (U). TPMM.
: . |<b ™
 h.  (romoY e 3
(b))
16.6. HI and HS senea - (U) |
a. (u) Class (0. Blspyridinimm oximes.
b. (U) ?ormln {(U). C1Q31603N5012; -
HS - 6 ‘ ‘l‘
/ ““z
: | . T
Hon=HE Xo - ¢
lnz——o————-—cnz
Hi-6
= ‘
l P
Hom=He N8
l"z—-—‘_o-——'—cuz
HS-3
F
. zue
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C e () Chemical Hames _(p)o
® HE-6 1~(Z—hydroxyiminomethylpyridinium) -l (3~carboxy

AamidO*pyridinhun)*dimethyl ether

-] HBI=6 1-(thyéroxyiminomethylpyridinium)-1-(4wcarboxy
;anido—pyridiaium\-dimethyl ether

@&  HS-3 1~(Z—hydroxyiminomethylpyridinium) 1-(4~hydroxy
imino~methv1pyridinium)—dlmethyl ether "

d. () Use (U). Potential therapeutic agents for scman iutoxicatien.v

e. (U) Toxicity (U). HS-6 has 2u i.p. LDgp in ‘the mouse of 232 mg/kg.
HI~6 has an {.p. LDgg in the mouse of 295 mg[kgo o A

16.7. 3-diethy1a-1nop:op -1 l-foruylacetnte Oxime (Ul

a. (U) Code or Alternate Desigpation (U). OA3.

b. (9) Uée (Uj. OA3 has been found to be a very effective centrally.
active oxime. ‘ ' ' : ,
. . ( .
» D.3  ANTICHOLINESTERASES (1)
16.8. Galanthamine (U)°

(;x*, : {0) Code or Alternate Designations (U). Lycoremine, Jilkon,

Be
Nivalin (hydrobromide).

b. (U) Formula (D). Cy7Hp1NO3.

N&g'u 517703 :
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¢. (U) Molecular Weight (U). 287.

d. (U) Toxicity (U). LDgy in mice 1s 8.0 mg/kg 1.v. and 18.7 mglkg

e. '(U) Physical'and Chemical Properties (U).

» Fairly soluble i1in hot wster; freely soluble in
alcohol, acetone, chloroform

o The hydrochloride is soluble in hot water but very
sparingly soluble fa alcohol aud acetone.

£f.  @- Use (U). The Soviet Union has 1l-mL ampuleé containing 0.25%,
9.5%, or 1.0%Z solutions. One ulL of a 0.5% solution can be given twice a day.

Ko (U) Physiological Effects (U). Galanthamine penetrates the blood-
.brain barrier and facilitates the transmisaion of fmpulses in the synapses ¥
the central anervous system. . .

116.9. Carbamates (U)

a. (u) Constituents {(U). Pyridostigmine (16.10), physostiguine
{16.12), and neostigmine (16,13). '

”b. (u) Holecular Weights (U). 261, 275, and 303, respectively.

Ca (U)Y Use (U). Carbamates are considered to have excellent
potential for use ss prophylactics against crganophosphorus poisoning. The
Soviet Union has neostigmine In 15-mg table®s and in ampules containing 1 =L
of a 0.05% solution. The maximum internal single dose in the Soviet Union is
15 mg. Pifty mg may be given dal¥y. Carbrmates are useful for treating
myasthenia gravis and for reversing polssning caused by cholinolytic agents.

d. (U) Physiological Effects (U). Carbamates inhibit the destruc-
tion of acetylcholine by AChE, thus facilitating transmission of impulses
across the myoneural Junction (see fig in soc I, para 1). Side effects
include nausea, abdomiaal cramps, diarrhea, fncreased bronchial secretions,
miosis, diaphoresis, muscle cramps, and weskness. The side effects are least
severe with pyridostigmine, more severe with physostigmine, and most severe
with neostigmine.

e. ‘(U) Dosage (U)., US recommended doses are 60 to 180 mg of
pyridostigmine bromide three to six times a day orally, 0.5 to 2.0 mg i.m. or
{.v. of physoatigmine salicylate, and 15 to 30 mg of neostigmine bromide
three to six times a day orally.
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-f.  (U) Contraindications and Precautions (U). All of the carbamates
are contraindicated in cases. of mechanical intestinal or urinary obstruction.
_In’ addition, yridostigmiue should not be used in the presence of asthma; -
physostigmine should not be uged in the presence of. gaugrene or ‘asthza and

should. not be administeted with  neuromuscular blocking agents such as

decamethonfum ox. succiuylcholine,' neostigmine is contraindicated in the -
presence of - halothane or cyclopropane and requires adjustments. of the’ dosage‘

of certain: antibliotics »(neomycin, streptomycin,’ and kanamycin) - that. can

accentuate neuromuscular block.

1§.10.Pyxidostigmine '(U)

(U) * Code " 6r Alternate Designations ~ (U). Meatinon bromide,

balymin, RO, 1-5130.

" b. (u) Chemical Names ).

° 3—hydroxy—lwmethylpyridinium bromide
dimechylcarbamate :

@ lﬂmethyl-3~\ydroxypyridiuium bromide
dimethylcarbamate

. 3—(dimethy1carbamyloxy)-l—methylpyridinium bromide

.  (U) Formula (U). cgal3arnzoz.‘

356.2b

L)
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16.12. S;Aﬁgg;xs)

16.13. () ﬁéostignine Bromide
a. Code or Alternate Designations, Proserine bromide (USSR),

gynatigmin bromide, eustigmine bromide, neoserine, stigmosan,
vasostigmine bromide, philostigmin broamide, prostigmin bromide.

b. Chemical Hames.
e (m-hydroxyphenyl)trimethyl-ammonium bromide
dimethylcérbamate. -
(.’%diméthylcarbamxyphenyl) trimethylammoniuvm

bromide.

Formuia. CyghqgBrita07

‘?{m,;,are

d. Use. Reports indicate that {ts effectivenesss is greatly

increased when 1t 1s used with atropine,
KOT RELEASABLE TO FOREIGN NATICNALS
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15.14._4C3 ®)D

(bX1)

6

16.15. ;cﬁéoronn) ®xo

(b)(1)
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16.16. (U) Nitrazepanm.

a. Code or Alternate Degignations. Nitrenpax, mogadan, mogadon,
sonebon, ,

b. Chemical Hame. 1,3~dihydro-7-nitro-S-phenyl-28-1,4- T
benzodiszepin-2-one, : : , C S .
c. Formula. ' Cagtneg0

o)1)

‘ 16-17&

BXD

ROT RELEASABLE TO FOREIGN NATIONALS
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16.18. (U) Mydocalm

a. Code or Alternate Desigoations. Mydetron (USSR), mydetome.
b. Chemical Names, A | |

e 2,4'-dimethyl-3-piperidino-propiophenone.
®. l-piperidino-2-methyl-3-(p~-tolyl)-3~propencne.
c. . Formula. Tyt A

b3}

16.19, ( FORN}

(bXT)

| NOT RELEASABLE TO FORELGN NATIORALS
356.6 '




DST-1620H-018-77~CBG 3
4 March 1981

TIAL

(b))

(L)1)

.D.S. STYMPATHOMIMETICS (U)

16.20 Aafepramcme (U)

a. (U) Code or Additional Hames (U). Anorex, Danglem, Dobeain,
¥rekentine, Kersmik, ®ersmin, Msagrene, Modulor, Parabolin, - Frefamona,
Regevone, Tenuate, Tenuate Dospan, Tepanil, Tylinal. -

b. (U) Claszse (U). Sympachénimtic agaﬁt. anorexic agent.

Ce (0) Q}éaiccl Reoes Q.
> 2—diq,ethyimaino‘l’-phenyb-l~pfoi>anone
® Z;Qiiethylafninopropiopheuo“ne
®  d-benroyltriethylsmine

. @ ) ] diethylpropion

CGBSCOC?R( CaRs5),

CHj3

e. (U) Molecular Weight . (U). 205.30.-

f. (U). Physical and Chemfcal Propertiss (U).
® Crystals ‘ (hydtéchloride)
) Decomposes at 168°C

8- (U) HMethod of Preparation. (U). Crenically s rathesized by method
of Hyde, 1928, B0 :

h.  4CHOFORH) Use (U).

b))

NOT RELEASABLE TO FOREIGN NATIONALS
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i (U) Phyuiological Effects | U). &lfepranone is" a syapathoniueticv .
eauine with pharmacological activity similar to that of the a:phetamines.
Actions include CNS stimulation and elevation of blood pressure.

3. (U) Toxdicity (U). -Adverse reactiong are an extenaion of the
pharmacological action and include tachycardia, elevated blocd . pressure,
ingomnia, diuineas, anxiety, euphoria, aand psychotic episodes.

ke (U) Ctmtraindicat:lons ‘and Precautions (U_)_. ‘rolerance to the
actions of the drug develups with repeated use and there 1is potential for
drug abuse.: The. drug 1is contraindicated in hypetthyroidisn or advanced
arteriosclerosis. - 4afepramone should not be adainistered during or within .
14 days following tle administration of monoamine oxidase inhibitors, since a
hypertensive crisis may result. Insulic dosages must be adjusced. .

, 1. ~(U)- l'herapy (U). Largely synptonacic and includes sedation with
a barbiturate. :

m. (U) Storage (U). Very 'atab,le; store with usual precautious.

m. (U) Eistory (U). 1961: US pateat 3 001 910.

'16.21. Ephedrine  (U)

a. (U) Code or -Additional Names (U): Ephetonia, Racephedrine
Hydrachloride, Biophedrin, Ephedral, Ephedroset, Sanedrine.

b. (U) Chendcal Names (U).

@ u—[l—(methylanino) ethyl) benzeneaet;hanol
° Zfﬂnethylanino—l-phenyl-l-propanol

Ca .(U) Forsula (U). CjqH;sNO.

cu_,

HOCHCHMHCH,
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. d."  (U) Molecular Weight (U). 165.

e. (U) Physical and Chemical Properties (U).
® Crystals; melts at 79°C
o Soluble in water, alcohél,‘ ethor, chloroform, and oils

f. (U) Use (o). The Soviet Unjon - produces powder, 25-mg tablets, and-
ampules .containing .1 =l of a 5% solution of ephedrine hydtochloride. It 4s
‘used for collapse, shock, and polsonings.

g. (U) Physiological Effects (U). Czuses constrictlon of blood
vessels aud an increase in arterial blood pressure. Stimulates the heart and
dilates the pupils. ‘Although less potent than adrenalin, it is effective
longer and produces a pronounced stimulating effect on the central nervous
system.

he (U) Dos_ge (U). Twenty-five to fifty milligrams two to three
times per day internally; 0.5 to 1 mL of 5% solucion one to two times per day
intramuscularly (USSR). :

i.  (U). side Effects (U). Nausea, ﬁomiting, mild tremor, heart pain,
nervousness, and headache.

D.6. NERVE AGENT ANTIDOTES IN USE (U)

' 16.22. Military Nerve Agent Antidotes (U)

[ ) (CHED
[
(gyem (L)1)

16.23. Civil Defense Nervé Agent Antidotes (U)

(U) Most . countries have atropine available for use by the civilian
population. The Soviet Union also hss prophylactic tarem tablets and sub-
stitutes for taren, such as tablets of benactyzine, amedine, aprophen, and
spasmolytin. .

NOT RELEASABLE TO FOREIGN NATIONALS
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w(0) Hilitar} Herve Agent Antidotes |

NOT RELEASABLE TO FOREIGN NATIONALS
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<
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/w.
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i

: (U} Hilitary Netv’e Ageﬁt‘ Antiddt.ea» (Con_tinued)
)

)

(CONE]

o v .y’ . . . ) . . V V . - | \‘
w . . , ‘ 356.11 . ;
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D.7.- EXPERIMENTAL ANTIDOTE MIXTURES.(U)

16.26.  ASP-3 (Bulgaria) (U)

a. +{U) Componerts (U). Unknown combination of cholinolytics and
oximes. , . . ‘ ;

b. (U)' “BEffectiveness ‘(U). ASP-3 is claimed to .be more effective than
the Nemikols (para 16.27). .

16.25, AV-72 (Bulgaria) (U)

ae. {(U) Components {U). This mixture 1s an unknown combination of
cholinclytics and oximes. . ' -

v be.. (U)‘ Status (U). AV-72. appears to be the successcr to ASP-3 and
may be: the mixzture listed in paragraph 16.26. =

c. (U) Effectiveness (U). The Bulgarians believe AV-72 1is effective
against VX. - : .

16.26. Unnaned (Bulgaria} (o).

a. (U) Components (U). One mg atropine sulfate, 100 mg Toxogonin,
C 5 mz ethylbeaztropine hydrochloride, and 5 mg ephedrine hydrochloride. '

b. (U) Stat;ixs (U). A West German. patent was obtained by the
Bulgarians in 1978 on this organophosphorus antidote, which may be AV-72.

. c. (U) Effectiveness (U). This mixture 1is effective ,against light
poisoning and in the initial stages of heavier poisoning. Bigher
conceatrations of the constituents are recommended for use in hosplitals.

© 16.27. Nemikols (Bulgaria)169 (u)’

. : l(b)(1)
PA— I?_nnmnnﬁnts (1)

{1}

o)1)

Ce (U) Effectiveuness (U). Nemikol 4 has been claimed to be effective = -

prophylactically against GD; Nemikol 5 has been shown by Bulgarian

researchers” to be effective both prophylactically and therapeutically against
GD- . ’ " . ’ .
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16.28. TAB (Probably Bulgaria)l?0 &y

‘ ' ‘ G
o O — (gZNOFORN) _Components  (U).
T (%Noiromq')' Status. | (1) PerNSA
B C. OAOFORN) Effectiveness (U)-l‘b"”

16 29 Unnamed (Yugo:;lavia)l71 {U)"

Y : B '1') Comnenta (U). Two mg atropine sulfate, 3 wmg ben_actyzine."
hydrochloride, and - 1000 mg- 2~-PAM. '

b. (U) Status (U).  An experimrntal mixtuve’ uged in fleld trlals and
reported to have excessive side effects.

16.30 Morsafen (Soviet Unmn)”2 (v)
(1)

a. '96’5 . Components (U).

@ [EXm b l _ .
b. gé{ Status (U). |( )(A” | 4‘

l(b)(1) !

16.31 Unramed (United Kingdom) (U) '

a. (U) Cmipénen,ts (U). Two mg atropine sulfate and 500 mg P2S.

b. (U) Status (U). wWill become: the stezaudard fill for the Bricish
autoject. '

E. . HALLUCINCGEN ANTIDOTES (U)

17. Chlorpromazine (U)

a. {U) Code or Alternate Designations (u).

o  United States--SKF 2601A, Thorazine

NOT RELEASASLE TO FOREIGN NATIONALS

v - & B o | 36, 1'3
CONHD 1AL
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I e - . Canada~-Largacril

e jéﬁhrﬁ-ﬁiﬁtemin
9:1:?Sveden--1egaphen Hibernal
IQCJZ_Btazil—-Amplictin
9,5 ;Horvay-Largact11 Hibanyl

.biAAAKuagary*—Plegomazine

Vfo<~j,8ast Germany~-&egapheu, Largactil'
* - USSKr*Amiuazin

b. () Class (U). Therapeu:ic for ‘LSD.

¢. (U) Chemical "~ Name {U). 2Z-chloro-10-(3-dizethylaminopropyl)
phenothiazine hydrochloride. R .

.. d. (U) Formula (U). Cy7H3gCIN,S'ECL.

HZCH26H2N

. Neg. 513216

e, (U) Molecular Weight (U). 353.4.

£. (W Method of - HManufacture (U). Prepared form 2-chloro~-
diphenylamine, sulfur,. sodamide and 3-dimethylaminopropyl chioride, gs
patent 2 645 640 to Rhone~Poulenc in 1933 for preparation.

g. (U) Equipment (U).  Standard chemical pLocessing equipment.

NOT RELEASABLE TO FOREIGN NATIONALS

356.14 , : .
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k. Agnz, Physical and Chenical Pr0perties . ;":"‘ v

§' fi'; o “;'é' ;v?hysica1 ‘state’ ‘and color: Pree bage is an: oily»'

LT liquidj’ hyd:ochloride 48 a ‘whits o " ysliow
i . - o crystalline powder; turns black ,on,~exnoaure to;
DA ’ - lightﬁtlf;_' T

& ..Boilins point. Yxee base is a 1$quid boiling at‘;¥« 
- 200" to 2@5'6 at 107 Pa. i ; S

'e : Helting point. Bydrochlortdem~179' ‘to ,IEO‘C‘ Bf
capillary (decomposes), 196° to 196°C on. microblock.»

® Solubility: Eydrechloride ls freely soluble dn
‘ ‘water, ‘alcohol, and chloroform; insoluble in ‘ether
and benzene; and i3 hygroscopic. e

i, (1) VUse (U). Antidote for LSD, and poesidly for mgééﬁline,‘,
Also, & tranquilizer. o TR

4. (D) Physlo_ﬁgical Effects _(U). Chlorpromazine depresses condi- -
tioned reflexes, brings about a conditlon of indifference toward. ‘environment,
causes sleepiness, eliminates anxiety and tension, and decreases body tempera~
ture without slowing down metabolism. The compound is neither a hyynotic aor
an anestheti{c, but it does enhance and prolong the effects of- dtugs ‘with thisg
action. Chlorpromazine has no effect on the peripheral nervous system but
frequently causes dizziness, general weakness, fainting, headache, dryness of
wmouth, goose pimples, and nausea.

. 356.15
(Reverge Blank)

’uucussmm, -
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1,

k. Therapy. Physostigmine (an anticholinesterase)

1., .Storage., Store in dark,.well-stoppered glass containers in
a dry place and protected from light.

m. Toxicitx. Doses of 200 mg cause couvulsions similar to
epllepsy.. Fatal poiscnings are rare.

n. Historical. 1952: US pat. 2,645,640 (prepared by Charpentier
et al., in France). :

18. '(U): Reserpine

a. Code or Alternate Designations.

) Serpasil in United States, United Kingdom, USSR'
Poland, Canada, France, Sweden, Italy, Austria,
Belgium.

o Japan -- Apoplon.

s Also known as Serfin, Race~sed, Serpanray, Sandril,
and Reserpex,

b. Class. Therapeutic for LSD.

C. Chemical Name. 3,4,5~Trimethoxybenzoyl methyl reserpate.

d. Formula. C33H,pN20g

. e. Molecular Weight. 608.70.

£. Method of Manufacture., Extraction from crude oleorum from
the roots of Rauwelfia serpentina, L, Benth and R. Vomitoria. Difficulties
arise because it Iis- accompanied by at least six other alkaloids which have .
somewhat similar structures and physical properties. Synthesis developed
by Woodward et al., in 1956. '

357
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g. Equipment. Standard chemical processing equipment.

h. Physicél and Chemical Properties.

@& Physical state and color: White crystalline ﬁowder.
o‘A Meltipg point: Melts 250° to 260°C.
o Detcmpqsitiun temperature: 264° to 265°C."

e Soiubility: Freely soluble in chloroform,Améthylene
chloride; soluble in benzene, ethyl acetate; slightly
soluble in water, acetone, mgthancl, and ether,

. i. Use. Tranquiliier, antidote for LSD and possibly for
‘mescaline. T

.o j. *~ Physiological Effects. Reserpine has a tranquildizing effect
on the central nervous system. The drug reduces high blood pressure,
reduces motor activity, causes drowsiness, excessive salivation,
diarrhea, and mental depression. In large doses, Parkinsonism may .
gcceur, . . !

k. Therapy. Effects removed by inhibitors of monoamino oxidase. eg
1. Toxicity. Relatively nontoxic. .
. Historical,

® 1954: Isolated and structure identified by Dorfman
et al, in Switzerland.

®» 1956: Synthesized by Woodward et al. in United
States. '

@ 1958: US pat. 2,833,771, Mueller, Schwyzer (Ciba).
.19, (U) Serotonin

a. Code or Alternate Designations.

= Enteramine,

@  Thrombocytin,

358
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¢ Thrombotonin.
" ® Antencvis,
b. Clsss. Vasoconstrictor, neural function regulator.

¢c. Chemical Kaﬁe. S5-Hydroxytryptamine.

d. Alternate Chemical Names.

& 3-(Z—Aminoethyl)s—indolol.
™ 3w(8~Aﬁinoathyl)~5—hydroxy-indole.

e, Formula. CygH;,N,0

KO l: " Cﬂzcﬂzﬂﬁz

ok
) Reg. 513218
f. Moleculsr Weight. 176.21,

g. Hethod of Preparation. Serotonin is present in the blood
Bis, stream of all mamnals and has been isolated from beef serum ani ox
: blood in crystalline form. The best source is from polsonous crgans
snd secretions of invertebrates {(posterior salivary gland of Octopus
vulgaris). It is extracted with acetone. The compound is absent in
cephalopods., Sercteonin has been synthesized from 35~benzyloxyindole.

h. Ph&sical and Chemical Propercies.3

® Physical 'state: - Crystalline material.i
® Meluing point: BHydrochloride, 167° to 168°C.

® Solubilizy: Soluble in water, 'glacial acetic
acid; slightly soluble ip methanol, 95X ethanol;
insoluble in absolute ethancl, acetone, pyridine,
chloroform, =thyl acetate, ether, benzene,

i, Use. Vasoconstrictor and ags an an:agonist of LSD, indoles,
atropine, novacaine, and antihistamines.

h S Storage. Aqueous solutions of hydrochloride are stable at
pR 2.0 to 6.4, Serotonin is heat stable,

T AN IR A E
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k. Physiological Effects.l?? Serotonin stimulates a variety of
smooth muscles znd nerves. Ihe wide spectrum of responses to the
chemical includa the cardicvascular, respiratory, and gastrcintestinal
systems. Serotonin is a potent vasoconstrictor and produces bradycardia
end electrocardiographic distuxbences. The compound &lgo stimulates
inteatinal wotility, respiratory rate, and causes bronchoconstriction.

1. History.
e 1951: Synthesis, Speeter, Heinzelmann, Welsblat.

o 1955: US pat. 2 715 129, Hamlin (Abbott Labs).

e 1960: US pat. 2 947 757, Justonl, Pessina (Viemara).

» 19,1.v (U) Thiopropazate and Chlogghencxclan/

a,: Code or Alternate Designation. Vestian.

b. ‘Use;

e. Effective in treatment of hallucinatory paranoid
psychosis.

'@ May be useful as antidote for 1SD. : %

19.2. (95’ Physostigmine Salicylate
rd

(bX)(1}




19.3. Galanthawmice (U)

a.
b)(T)

DST'1620H—018~77—CSG 3
6 Hatcb 1931 R

S

(9&"Code ‘or Alternate Degignations (U

C{bX1)
34@_ Fotmnla (u;. L

W use (0).

kX1

(bX1)

Fe Anrtoqtzs'ﬁoa INCAPACITANTS AND RESPIRATORY TRACT IRRITANTS )

. 20. i, 2, 3, 4—tetrahydro~9~aminoacridine' (U)

a,

b.

(U) Code or Alternate Designation (Q). Tacrin.

(U) Use  (U). It is a possible antidote for BZ.

21 Undesggpated )

ae

Da

@

- {BXT)

Components (U).

74

Status '(g).]®XU

(b))

-

b.

Ce

Kegelan;

D)

5 ' 22.  Haloperidol (U) .

Code or Additional Namea (D). R1625: Aloperidine; -

Serenace; Serenase.

)

Class (U). Tranquilizer, butyrophenone.

4-[{4-(4~Chlorophenyl)-4 hydroxy—1-piperidinyl]-1-

&*[6;(p—chlorophenyl}~é—hydroxypipetidino]—&’-

(U) Chemical Nemes (U}.
-
‘(4=Fluorophenyl)—1~butanone
%
fluorobutyrophenone
(u)

Formula (U). Cp1Hy3C1FNOy

comaﬁ/'nm

Haldol;
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e. (U) Molecular Weight (U). 375.88.

f. (ﬁ) Phyaical and Chemical Properties (U).
'S Crystals
‘e Melting point: 148.0°-149.4°C

®  Soluble in water; freely soluble in chlbtcform,
methanol,'acetone benzene, dilute acids

- {U) . ﬂethod of Preparation (U). Chemically synthesized by the
method of Janssen, 1959. . i

h. w) Use ~(U). Haloperidol 1s used in managewment " of psychotic
disorders and also ko control tics and {nvoluntary vocal utterances of Gilles
de la Tourette's syndrome. Used for treating BZ intoxication in tue Soviet
Union. . : ) .

i. - (U). Physiological Effects (U). The precise mechanism of action
has not been established, but haloperidol's actlons resemble those of the
plperazine phenothiazines. It has prowinent effects oa the CNS, but hes
little anticholinergic activity. It blocks the activation of receptors by
sympathomimetic amines but i{s less potent than chlotpromazine in this action.

- u) Dosqge (U).  There is considerable variation from patient to
patient in the amount of medication required ' for therapy. Typical doses

range from 0.5 mg to 5.0 mg total intecnal dose.

k. (U) Toxicity ). The ‘LDsg in the rat is 165 mg/kg orally and
63 ng/kg subcutaneously. . : : ‘ ‘ :
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1. _(U). Contraindications and Precautions (U). Haloperidol 1is contra-
indicated in patients who are comatose or have severe CNS depregsion. The
drug will dimpair the mental and physical abilities required for the
performance ‘of tasks such as operating machinery. Because haloperidol lowers
the con7ulsive threshold, adequate aaticonvulaant therapy may be needed in
speciel casez. Lithium and methyldopa increase the toxicity of haloperidol.

®. (0 Therapy (V). Supportive treatment. Epinephrine should not
be uged. oo ‘ ‘ V

ne (U) History (U}.

L 2 1958: syntheaized by Janssen

o 1967: marketed in United States by McReil
Laboratories ‘ E

23. Bem&riée (0)

a. . (1) Code or Additional Names "(U). NP13; Mikedimide (Panray);
Bukraton; Maiysol, Megimide.

b. - (U) Class (U). Analepﬁic, aatidote for incapacitants.

b Ca {(0) Chemiccl tames (U).

® 4 ethyl-4 methyl 2-6-piperidinedione

e 3 ethyle-@eihylglutatimidé

d. (U) Formula (U). CgHy3NOg .

UNCLASSIF!ED




| UNCLASSIFIED
: DST—1620E—018~?7—CBG 3 : O | o A
C . 4 March 1981 ‘
' B RUEECE .

e (n) ‘Molecular Weighn (U). 155.19.

f. . (b)x Phyeival ana Cbenical Properties‘ (ﬁ).

@ . Platelete from wacer
@ Meltiug-point: ‘127 c

@ Soluble in water, acetopé“

P g (U) Method of Preparation (U). Chemically synthesi;ed.

h. (U) Use (U). Bemegride is un analeptic and CNS .stimulant and is
used to counteract barbiturate  poisoning. Used in the treatment  of BZ
incapacitation in the Soviet Union. -

1. v(U) Phyaiologicai Effects (0). Benégfide‘» decreases neuronhl
recovery time so that a single stimulus produces repetitive discharge.

e ‘(U)A Toxihity (U). LDgqg in mice aad rats are 18.8 and 17.0 mg/kg
i1.v., respectively. ) :

k. (O0) Contraiudications and. Precautions (U). In high deses may
cause convulsions. E .

1. o) k'rherapy (U). Antagounized by barbiturates. - ‘ ‘ ’q

24. Methotrimeprazine (U)

_a. (U) Code or Additional Names (U). Levoprome, levomepromazine,
levomeprazine, 2-methoxytrimeprazine, RP Levoprome, Sinogan—Debil, Tiscerin,
Neozine, M rvan. ‘ ; g

b. {U) Class (U). Analgesic; phenothiazine.

c. (U) Chemical Names (U).

@  2-Methoxy-N, N, B-trimethyl-10H-phedothiazine-1G-
propanamine~ . :

e 10*(3~d1methylamino—2~methy1propyl) 2~
methoxyphenothiazine

d. - (U) Forsula . (0). C19874N20S.

“ Y
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LH CHCHR(CHY)y

e. (U) Molecular Haight (). 328.24..

f. O) 'Physical and Chemfcal “rOperties ).

'y Normally produced as a aalt

o Maleate éalt; crystals, darkened by lighy '
@ bécomposes at 190°C

o Levbtotafy

- @ . Spavingly sélublc in water and in ethanol:

- 3% {(U) . Method of Preparation (U). Chemically synthesized by the.
method of Courvoisiocr (1957). ) :

- he (U) YUse {(U). HMethotrimeprazine is used to relieve severe pain in
nonambulatory patients. It is also used as a preanesthetic medication for
producing sedation, somnolence, and relief of apprehension and anxiety. Used
in the Soviet Union for treating. BZ intoxication.

i. (U) Physiological Effects (U}. Methotrimeprazine 1s a potent CNS
depressant with sites of action postulated 1in the thalawmus, hypothalamus,
reticular, and limbic systems. 1t produces suppression of sensory impulses,

" reduction of motor activity, sedation, and tranquilization. It raises the

pain threshold =sad produces amnesia. The drug also has an antihistaminic,
anticholinergic, and antiadrenalin effect.

ntic

3» (U} Dosage (U}, Ten to tventy mg administeraed deeply into a
large muscle every to 6 hours, as reguired.

k. (U) Toxicity (U). The LD5g in the rat is 1100 mg/kg orally sand
45 mg/kg subcutaneously. _

365 '
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1. (U) coantraindicitions snd Precautions  (U).

(1) - fU) Following administration of this dfug,  fainting " and |

dizziness prcbably will occur; ambulation ‘should be avoided or carefully

. supervised.

(2) (U) Use with great " caution in. conjunctian with atrropine,
scopolamine and succinylcholine, because tachycardia and a fall in blood
pressure may occur. Undesirable CNS effects, such as stimulation, delixium,
and extrapyramidal aymptoms, may be aggravated. '

(3) (U) Do not' use concutrently with antihypertensive drugs,

 including mouoamine oxidasa inhibitors.

(4) (U) Do not uge in presence of comatose states or overdose uf

CNS deﬁressants.

(5) (U) D¢ not use in the presence of gevere mvocardial, renal,
or hapatic digease.

(6) (U) Dosage should be reduced and critically adjusted when
used concomitantly with, or when sequence of use results in overlapplng of
effects of, the following: narcotics, barbi:urates, general anesthetics,
acetylsalicyclic acid, meprobama:e, and regerpine.

me (U Therapy ). Supportive ‘measures.

366
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A?PEWDIX I.

COLOR MARKINGS ON CHEMICAL WARFARE HDNITIO&S
AND STORAGE CONTAINERSS 127-129

{m Munitions ‘are painted for the purpose of protection against
corrogsion and 1identification. Background paint of a. specific color is
ordinarily applied to the entire surface of the projectile with the exception
of the rotating bands and the ‘fuze. Colored bands or rings with appropriate
lettering or stencll serve to identify the contents of the munitions, its
use, code number, caliber, charging, date of manufactute, and to give other .
‘pertinent dats. .

e [PXD
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APPERDIX 11,

" T0KICITIES OF VARIOLS MATURAL FOTSONS

‘ AHPHIBIAN'TQXIRS

Polson

Source

‘Nature

Toxicity
(ng/kg)

Method

1
i

Aﬁimal

Ly

Bufotenine

Bufotoxin

sarachotoxdn

Xokot frog

(3

Bufo vulgaris laur

(toad). Also,

Amanita Muscaria

(Mushroom)

Bufo vulgaris
(toad)

Sterold ester, -

O3t 5820

(538 W)

¥, N-Dinethylserotonin
G0

(206 1)

Nigoti‘ne-like

CyoHeoMelnp
(757 M)

LQSC: hib.@@? Bl

Hallucinogen

m: 0,11 to

!
0,22 1
‘ |

Dy 039 L

b I
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© ARTHROPOD TOXINS
Poison. Gource Natﬁre’} _' * Toxicity ,Methodr' Animal
: | (mg/kg) o
Beetle Larvae Pofson | Manphidla Beetle ‘HigMﬂJProte'in e 0,05 | dw, | rabbite!¥
Neurotoxin Androctonus Protetn (682 eyt 0019 | R mouae”a
austrelis )
gcorpien venon -
Neurotoxin I1 Androctonus Protein. (7249 Wyt 0,01, R |nouse!®
australls - W o
scorplon venon
Scorpion venom Ledurus quingues~ |Mixture, mostly 1w 0.3 fm (nicetd
o triatus scorpion | protein my: 01 | dam rat‘s‘i_“
R w06 | Lm | dog®
Spider venom Phoneutria fera Mixture, mostly | LDspt 0,76 | W [ntcel®
| splder proteln |
(UNCLASSIFIED)
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BACTERIAL TOXINS

Nature

Toxicity'f

Poison Source ) Method ‘| Animal:
‘ (mg/kg) -
i
“otulinums: ;
Type A Clostridium botulinum |Protein (12,000~ LDgg: 2.7x1073! 1.p. | moused6
1,000,000 MW) LD: 1,25x10"%] MR | mousel0®
Type B C, botulinum Protein (60,000~ Wsg: 2.7x1078 . 1,p. | mouseds.
500,000 MW) LD: 1.25x1076] MR | mousell!
Type C C. botulinum Protein with an LDsg: 1.4x10°7 1.p. | mouse3®
‘ undetermined My
Type D C. botulinum Protein LDsp: 1.3x1078 1.p. |uouse®®
(1,000,000 MW) LD: 4,0x1077 | - NR | mouselll
Type E C. botulinum Protein (18,300~ LDyt 1.7x10~7 1.p. nouse?s -
200,000 MW)
Diphtheria Corynebacterium Protein (72,000 LD: 1.9x10~" NR guinéa
' diptheriae MW) piglll
Dysentery Shigella sonnei Protein (82,000 MLD: 1.0x10"§ NR rabbitl!!
neurotoxin HW) . |
Histclyticum lostridium MLD: 0.0013 NR mouse! 36

alpha-toxiu

histolyticum

Protein

¥{—8T1-€0-H=~1S
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Porson

S?urce"wif: ~+ | Nature

‘?i‘Toxiéity;ff! 3
| (ogfeg)

. mel‘"F 

%4 —8T—CO~TH~1

* Murine toxin

,tcxin

Plague toxin

 1Staphylococcal

alpha-toxin

Staﬁhylococcal

1| enterotoxin B

Tetarus

Perfringens

‘| agteurella pestis

gerfringéns

Pagteurella pestis

Staphylococcus aureus

§, aureus
.—“4——"‘

Q}ggttidium tetahi

1)

Protein

Protedn (40,500
M)

?rotein :

Protedn (44,000
W) '

Protein (BO;GOQ

Protein (67,000
W)

v'”‘ LDSQ:‘G.OS

0,004

1p: 0,002
Mgt 610
Bsq: 0.98

1Dsg: 0,039

1076
0,003 to

LD:

Bsgt 256107

LD:
0,004

i

R

mouse! 11

mguaelll

nouse!!!

dag130 v
degl3ﬂ

dogl3U

dog130
110

130

man

nan

mauselll'

msnll

a3 138

rabbit!!! |

1

(INCLASSTFIED)
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MARINE DOISONS
Poigon - Source Nature Toxicty . Method |Antnel
(ng/kg) - - |
Anberjack Serfola aureovittata | Sinilar to L 1.0 W | nouse
Toxtn (amberjack) ciguatoxin
.Crab toxin Zosinus aenus | Closely related Lb: 0,005 | MR nouge! !0
(Xanthid crab) to saxitoxin o » |
Eledoisin Eledone moschatz Peptide 1 0,15-0.30] W dogl“
‘ (octopt)
Erabutoxin b | Laticauda seni- Peptide (7,000 [LDsg: 00T { Lims rat!
fasclata (sea snake) M) '
Goby toxin Gobus criniger Similar to LDs 0,22 R | nouse
| (Ryukyu goby) - tetrodotoxin
Holothurin A | Actinopyga agassiy Saponin LD: 5-'15 i;v, mouse
(sea cucumber)
Laticotoxin a | Laticauda semifasciata | Peptide 7,000 Lb'59; 0,13 i,n, |mouse
(sea snake) M)
Murexine Murex trunculus B (4=inidazolyl) wiW '390 s.c, | mouse
(purple snafl) acrylylcholine | Lbypg: 15 to] Ly, | mouse

YL —QT—EO—TH—1LE
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o s
HARINE POISONS (Gontoued)
Potson e Matwre Toxicity |Hethot {Antmal |-
~ | (ng/kg) N R
Herelstoxin - Lumbreconerls - _“&-N,N—Dime;hyl-‘- o MiD: 38 M rét’i_“ '
heteropoda Marenz | andnoel, 2= M 1.8 R rabbt!®?
| {uarine annelid) dithiolane (149~ | | ’
W) |
Oyster toxin | Oyster | Probably impure Wspt L34 | Lope nouse! "
| saxitoxin |
{ Pahutorcxdn | Pahu (Havaiian box m M 0,2 Mol |
f1sh) ‘ -
Dalytoxin Palythoa sp, IR sgr 1,560 duv.- {mouse!¥0- |
) ' LDgrt 5002074 1n, nouse! 3
Prymnesin Pryunesium parven | Glycoliptd Wt Lb | Lpe mouge! 1
(yellov-green algae) |
Saxitoxtd ISaxiéozaus' gigan{eua C1oHyobq0, ¢ 2HCL jws«g! 0,001 | 1.ps mouse!
| (Mlsken clan) (372 1) {1Dsge 0,002 | 4oy, {catt?
| | 000 rabbit!?
Tetrodotoxin | Puffer flsh CiyHy N0 i 0,04 | s.c, | nouse”!
| | | (319 W) {LDsgr 0,011 | 1ps nouse! ¥’
' LD;O: 0,010 | L nouse! 7
- g 0,00 | Ly, | rabbdt!”
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AT
Aonisc;n . .Sourcé - |Nature Toxicity. Method Anina
Sbrin | , Abrus grei:atorids o Protein;(éS,{)(}O W) |1D: 0,007 " - man?
Aconite Aéonitum chasmanthun - | A1kaloid LDsg: 0,03 to | MR mousel‘fs,
: o 1 00 ' o
| ypg: 0,06 to| MR |mouselS
‘ 0,11
| Anfsatine I11iciun anisatun L, |Cyshag0s Wsg: 0.7 | i, mopse”
" Bulbd:apﬁine " | Corydalds cava (herb) Hetero;yplig, ' 10t 3.0 to 1.0 NR . mah‘m"
v - CyafyoNOy (325 MH) |LDsp: 195 B0 nouge! 0
(urare Chondodendron Heterocyclic {1 0,20 | v, ,rabb‘i't‘130
| tomentosum | ‘
Dinorphandra gmaréhandra mollls | Curare-like | Wgg: .20 M| mouse!¥
benth
Harmine Penganun harnala L, | Indole Cygpl0 | ID: 2,9 v m‘an1 0
(wild rue) | oo 0| s [t
Hescaline Anhalontun lewinid 3,4‘,5-'1‘rinietrhexy- |Hallucinogen | ps0s nan! 30
(cactus) phenylethylanine | ID: 1.4 to 1.0
011H17N03_ A
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PLANT TOKINS (Continued)
Poson !'_. Source Natnre Tbxicity... Method |Animal
| ' | (mg/kg) | ,
Nuscarine Anantta nuscaria Alkelod | W 3.4 s, |aatl?
(mushtoon) Callsg 0N (158 M) | |
Muscinol A, muscaria - | Alkaloid D 2.8 f,p. |mouge’s
Collghaly (98 1) {LDx 45 f,p, |rat!¥®
Phalline B |A, phalloides Peptide Wyt 15 | M [nouse!™?
| patlocybin Psilocybe mexicana An indolyl ; Hallucinogen
| (Mexican mushroon) phosphate. |
| Metn Ricinus sanquineus | Albumin | Wygpt 6x10° | L, |dogh
L, (castor bean) LDygqt 150-200) paos nan' 0
Dggr 51075 | Ly, | rabbie!??
 Scopo1amine Scopola carnfolica 6,7-Epoxytrqpine |LDgy: 5900 s.c,' nouge! 30 |
* hydrobromide tropite e 0,005 to | paos |mant?

TeurldZrao:
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. PLANT TOXINS (Cont inued)

Poison .. Source "Nat.ure Toxieity Nethod | Animal'
' (ng/kg) S
Tetrahydro-  [Cannabls sstiva L, | Hetetoeyelic, ID: 0,06 p.0, | man!?
camnzblnol | (Indda hesp) 18300, )
(Marijuana) (314 W)
>-Tubocurartne | Chondodendron Alkalotd Wsge 0223 | dw, | rabbte!?,
chloride tomentosun Cyghy Ol Cl LD: about 0.7} IR man”
{696 W) '
Vincarine Vinca genus Gy 1l a0y m: 10 R mouag151
(INCLASSIFIED)
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OoT—IX -

SNAKE VENOHS
| Poison  Source Nature Toxdcity -+ |Method Animal N
: | (g/ig) ,
| Alphe-toxin - | Naja haje haje Protetn (7000 W) ‘Lngg: 010 {80, [nousel®
| Alphe-toxtn | N nigricollis Protein Wep: 25 |-socs  |nouse!?’
A' ' LDgg: 3.0 i,p, |nouse!®.
Wsps 0,6} duvs nouge! ¥/
* | Venom | Dendroaspis A complex mixture, |LDsgt 5.7 W |ouse!s?
polylepis (bluck nostly protein
mambe)
Venon Kaemachatus A complex nixture, |Wsp: L8 | 8.cy nouge!?’
haenachatus | nostly protetn | IDgg 1.5 L, mouse}p?
Wep: 0,38 | 4va |nouse!?
Venon Tndian krait A conplex nixture, | Lgp! 0,10 | - nouse! V7
| mostly proteln- '
Venom N, hefe | A complex nixture, |IDspt L7 | 8ic nouge!?’
' mostly protein LDspt 1.3 1,ps moﬁSeIQ?
Wsg: 0,42 | v mousel?7
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SNALE VENOHS (Conttoued)

Method

-0
3
I
®
I
d
]
o

Principle 1

| flavoviridus (habu)

mostly protein

2156 :éi:

Potson Source Nature - Toxdclty Animal
| | S (mg/kg) |
Yenon N, nafs A complex mixture, [LDsg: 0,25 | 4y, |mouse!®?
' mostly protefn ~  |LDgqr 0,35 Lips mouge! !’
1Lt 0,45 | suc, mouge107’
Todn A [N nala Protefn gt 215 | B nousel ¥
Venon N, neja atra |A complex nixture, |LDsgt 063 | s.c,  |mouse!??
mostly protefn  |LDsgs 0,44 Lo mouge! 7
| LDsg: 0,40 tv,  [mougel®’
| Ve 4, nivea A complex mixture, 1Dsy! 0,65 | sy mouseig?‘
mostly proteln - - |LDspt 0.6 {opo - |mouse!??
WDgge 0.2 fov, |mouse!??
Venon Notechis scutatus A conplex mixture, |LDyp: 0,10 NR mouse1ﬂ7
(Australian tiger mostly protein
| snake)
Venon Ophrophagus hannah | A complex mixture, |LDsg: 2.0 tup. |nouse!’’
- nostly protein ’
Hemorrhaglc | Trimeresurus A complex mixture, |LUrp: 9,23 R |nouse! "
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SNAKE YENOMS (Continued) 3
| g
o ‘ B ’ E ) . . o)
Pofson o Source | Mature Toxdeity Hethod | Anfmal = | ¢
: ‘ | (ng/kg) |
: e )
. ! . . ) . ‘ . ‘ . F‘ ‘
Venon Protein - (Vipera amodytes Protefn (110,000 M#)|MLD: 090 . | MR |mouse!® | T
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APPENDIX IITI.

GLO

SSARY

Absorption (verb absorb) R ——

Acetylcholinesterase ———v—ocmeme——

Activated charcual ——ee—tmmm————

The process of sucking up or taking
in of fluids or other substances, as
the absorption of water by a sponge;
the absorgtlon of gas in a 1liquid.

An enzyme that hydrolyzes acetylcho«
line most rapidly. See cholinesterase.
. X

Chareoal having neutralizing power.
and greater adsorptive capaclty as a
result of the removal (by treatment
with heat and steam) of foreign
materials from its pores.

Position of the portion of a molecule

Active site

Adsorbate

Adsorbent

Adsorption (verb adsorb) —-————-—=

Aerosol

that is responsible for its activity.

A substance taken up by, and held on
the surface of, an adsorbent.

A substance that takes up and ratains
another body on its surface. Activated
charcoal, for example, is an adsorbent;
whereas the gas held by the charcoal
is an adsorbate.

The adhesion of liquids or gases to
the surface of solid bodies; as, the
adsorption of gases by (or on) acti-
vated charcoal. (Serption, a more
general term, refers to absorption
and adsorption.)

A suspension or dispersion of small
solid or liquid particles in air or
gas., Examples zre mists, fogs, and.
smokes. ‘
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Alkaloiﬁj - - . : One of a large group of orgunic basic
' substances found in plants. They are
usually bitter in taste and physio-
logically active., The term is some~
times applied to synthetie substances
which have st~uctures similar to the
plant alkaloids. '

Amo:phous - Having no definite'form; shapeless;
: not crystallized.

Anzlgesic o Reliévihg pain; an agent that alle-
viates pain without causing loss of
consciousness.

Analogs - - Chemical compounds that have a common
basic structure but differ from one
another with respect to a particular
chemical group.

Anoxia Absence or ‘lack of oxygen; reduction
of oxygen in body tissues below
- physiological levels.

Anesgthetic . - A dr.jtig or agent that is used to abolish @
: the sensaticn of pain. :

Antibody - A substance formed by the body in
: antagonism to specific foreign bodies
(antigens) such as toxing; for example,
antitoxin.

Anticholinesterase : Substance which inhibits action of the
' ' enzyme cholinesterase. .

Antidote : Remedy for counteracting a poison.

Anvigen ———: : A substance, usually a protein, car-
bohydrate, or-fat-carbohydrate complex,
that stimulates the production of an
antibody when introduced directly into
animal tissues.

Antihistaminic A drug which counteracts the action
: of higtamine.

III-Z'
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Antiplant agent : - A chemical which czuses damage to plants. .

Antiserunm A serum that contains antibody or
' antibodies. 1t i3 produced in an
animal body that t3d been subjected
to. the action of antigen either by
injection into th:- tissues or bloed,
cr by infection.

Antitoxin - - A substance present in the blood serum
' . or other body f£luids which is antago-
nistic to & specific toxin that stimu-

lated its production. )

Antivenin e —— A zerum containing antibody against
venom (for example, insect and snake
venoms) .

Areactogenic - . Absence of side reactions.

Ataxia - Failure of muscular coordination;
irregularity of muscular action.

Autonomous nervous system —————-—— The involuntary portion cf the nervous
system concerned with regulation of -
the activity of heart, blood vessels, '
smooth muscle, glands, and viscera. .

Anticoagulant . A substance that prevents or delays
‘coagulation of blood.

Bacilius : - A rod-shaped bacterium.

Biosynthesis Buildiqg‘up of a chemicax cémpound in
a living organism.

Bradyrardia - Abnormal slowness of the heartbeat,
C . as evidenced by slowing of the pulse
rate to 60, or less.

Cardiovascular - -~ Pertains to the heart and bicod vessels.

Catalepsy - A condition charactzrized by a3 waxy
rigidity {flexibilitas cerea) of the
maszles so that the patient tends to
remain in any position in which he is
placed.- )

I11-3

UNCLASSIFIED

2780




ST-RB-03-18-74

Catalyst:

Catatonic stupor

Central nervous system (CNS) ———--

Chemical ammunition

Chemical warfare 88ENL —rm—me———
(or chemical agent)

Cholinergic

Cholinesterase

Cholinolytic

Cholinomimetic

 UNCLASSIFIED
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A substance which accelerates a chem!l-
cal reaccion and can be recovered pirac-
tically unchanged at the end of the
reaction. ' '

Partial or complete unconsciocusness
resulting from catatonia, a form of
schizophrenia.

An assemblage of several billion nerve
cells with their prccesses, collaterals,
and terminals which make up the brain,
cerebellum, medulla, and spinal cord.

A type of ammunition, the filler of
which is primarily a chemical ageut
(toxic chemical agent), training and
riot control agent, a smoke or an
incendilary.

A solid, liquid, or gas which, through

its chemical properties, produces lethal

or damaging effects on man, animals,

plants or material, or produces a :
screening smoke or flame. @

A term applied to nerve fibers that
liberate acetylcholine at a synapse
when a nexve impulse passes, or to
substances with an action similar to
acetylcholine. ‘

An esterase enzyme which is necessary
to maintain orderly passage of nerve
impulses from the nerve endings to the
muscles, glands, and organs of the body
by hydrolysis of acetylcholine.

A substanceithét blocks the action of
acetylcholine or of cholinergic agents.

~ A substance with an action similar to

acetylcholine.
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Clonic convulsion

angulant

Colloid

Concentration

Contamination

Curariform

Cyanosis

Cytolyéis

Cytostatic

DANC
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A convulsion mafked by an alternating

ST-HB-03-18-74

conitraction and relaxation of the

muscles.

A substance that promotes or accelerates

the coagulation of blood.

Any substance in a certain state of

fine division, in which the particles

range in diameter from about 0.2 to

0.005 micron.

The quantity of chemical present in a
Concentrations of airborne
chemical agents are usually expressed
in- m1111grams of agent per cubic meter
of air (wg/m3).

unit volume.

Mixed with certain
media, colloids form so-called. colloidal
solutions, colloidal systems, or sols.

The'deposition andfor absorption of

chemical agents on and by structures,
areas, personnel,
tamination density for liquid chemical
agents is usually expressed in mg/mz,
kg/km?, or pounds per hectare.

or objects.

Con-

Resembling curare in.physiological

properties.

A bluish discoloration,
especially to such discoloration qf_

applied

skin and mucous membranes due to
excessive concerntration of reduced
hemoglobin in the blood.

A dissolving action on cells.

To check the growth or multiplication.

of. cells.

A decontaminant consisting of 6.257%
solution of 1,3-dichloro-5-

dimethylhydanc01n in acecylene
tetrachloride.

11I-5
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Decontamination - The procéss of maxing any person,
3 . E object, or area safe by absorbing,
58 : , destroying, neutralizing, making

harmless, or removing chemical agents.

H : Defoliant M — A chemical compound which will cause
3 : trees or shrubs to lose their leaves.

Depressgive A lowering or decrease‘iﬁ functional
A _ activity.

Desiccant _ : Drying; a drying agent.

i ) Detection . . The determination of the presence of
R ' a chemical agent through application
Tf ) - ' o . of human senses or by devices employing
Ty . . . physical, chemical, or electronic
' techniques.

Detector crayon > ~~ Chalklike crayon composed of material
which changes color on contact with
a chemical agent; normally used for
) detection ¢f liquid agents such as ‘
N : o ‘ . _ blister agents. ) .
Detector paper - Paper treated with a chemical compound @
: that changes color in the presence or
absence of certain toxic chemical agents.:

Detoxification Reduction of toxicity of poisons by
chemical changes induced in the body
to produce a relatively nontoxic com-
pound that is more readily eliminated
from the body.

Dialysis , e Process of separating crystalloids
‘ ' from colloidal substances in solution
by diffusion of the former through a
semipermeable membrane. .

- Dicotyledonous 0f or like a plant having two cotyle~
' dons, or seed leaves.

ITI-6
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Dosage - The concentration of chemical agent
to which a person is subjected, multi-
plied by the time of exposure. It is
usually expressed as concentration
(C) multiplied by time (t) or mg-min/m3
as the inhalation dose. Skin dosage
is equal to time of exposure of an
individual's unprotected skin multi-
plied by concentration of chemical
agent cloud in contact with skin.

. Dose . ‘ The amount of agent that is taken into
or absorbed by the body.

a. Lethal dose — Dose required to
cause death. C

" b. Incapacitating dose - Dose
required to cause a nonlethal casualty.

c. Effective dose — That amount of
chemical agent required to produce 2
desired physiological effect.

@ DS-2 = Decontaminant consisting of 70% .
. ' : i diethylene—triamine, 28% ethylere

glycol monomethyl ether, and 2% NaOH,

Electrolysis - - Destruction of a chemical compound by
passage of an electric current.

Electrophoresis The movement of charged particles,
: sugpended in a liquid on various
supporting media, under the influence
of an applied electric field.

Emetic : An agent that causes vomiting.

Emulsion l A suspension of fine particles (globules)
of a liquid in another liquid, See
Colloid. .

Endotoxin — : A toxic substance produced by a bac~

terium and liberated by the disinte-
gration of the bacterial cell.

I1I~7
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Enterotoxin — ' Toxin which is specific for intestinal
mucosa celis; also a toxin formed in
the ‘intestine.

Enzymatic test A test for presence of nerve agents
in which the color producad 1is the
result of the action of cholinesterase
enzyme on a substrate.

Enzyme - A protein produced by a living organism,
which catalyzes one or more chemical
reactions. ‘

Erythema A name applied to redness of the skin
: produced by congestion of the capil-
laries, which may result from a variety
of causes, the etiology or a special
type of lesion often being indicated
by a modifying term. '

Esterase -- An enzyme or ferment capable of
hydrolyzing esters; that is, of
decomposing them into their acidic and
alcoholic constituents. Cholinesterase
is an esterase, ' @

Exotoxin ' - A toxin formed and excreted by a
' microorganism.

Extractive Any substance presént in an organized
tissue and requiring extraction by
- some special method.

Fibrinolytic Capable of hydrolyzing or liquefying
fibrin (clotting substance in blood).

Ganglia Groups of nerve cell bodies.

Ganglion-blocking A substance that blocks the nerve
impulses passing through the ganglion.
The latter is a mass of nerve cells
serving as a center of nervous influence.

11X-8
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Gel diffusion

Hallucinogen ‘ -

Hemaggluﬁination

Hemoglobih

Hemolysin

Hemolysis : e e e e

Hemolytic

‘Hemopoietic (hematopoietic) ——mrw—

Herbicide

Histotoxic ~—- - . ~

. Homogenrate

Hopcalite ——

Hormone

ST~HB-03-18-74

A process by which a2 substance is
allowed to spread widely in a gelat-
inous colloid,

A substance that produces a sense
perception not founded on objective
reality, i.e., hallucination.

The clumping of red blood cells.

The exyéen-carrying pigment of red-
‘blood cells.

A substance causing hemolysis either
alone or in presence of complement.

The dissolution of red blood corpuscles
and the liberation of their hemoglobin.

Capable of causing destruction of the
red blood corpuscles with the libeva-
tion of hemoglobin. oo

A substance that p;omotesvfotmacion
of red cells.

A preparation that kills weeds and
other undesirable plants. . :

Poiso. sus to tissue.

Obtained by the mechanical breakdown
of material to a smaller and more
uniform size. '

A porous granular material consisting -
of copper oxide and manganese dioxide,
and possibly cobalt and silver oxides
for use in filter of protective mask
t.o convert carbon monoxide to carbon
dioxide. ‘

Any of various substances secretead
into the body fluids by internal
secratory glands. Hormones activate
specific receptive organs. Examples
are adrenalin and pituitrin. )

I11-9
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It is the interaction of a chemical

Hydrolysis

substance with water to cause decompo-
sition of the substance. '

Hygroscopic

A substance which attracts or adsorbs
moisture from the air.

Hypertension

Abrormally high blocd pressure.

Hyperthermia

An abnormally ﬁigh body temperature;
a. fever. '

‘Hypnotic

A drug that acts to induce sleep,
Also, pertaining to or of the nature
of hypnotism,

Hypotension

Abnorﬁally low blood pressure.

Producing a defiéiency of oxygen in

Hypoxic'

inspired air or low oxygen tension.

Pdisonous principle found in scme

Ichthyotokin'

types of fish.

See Median Incapacitating Dosage.

1Ct50,1Ds5g

1D

See Incapacitating Dose.

Resistant to the effects of any

Immune

particular toxic subétance.

Power which tke body of aa individual

Tmmunity

Immunization, Active

acquires to resist an infection or
toxin intoxification.

The process by which jmmunity is
conferred through the production of
antibodies by an individual's own
body cells. Antibodies are produced
by the stimulus of artigens.

Immunization, Passive --——————-——— The process of conferring transient

UNCL

{mmunity to a disease or toxic chemical
by inoculation with serum from an animal
already actively immunlzed against the
disease or toxic chemical.
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Immunogen

Immunophoresis -

Immunosorbent

An antigenic substance capable of
inducing immunity.

+—~ A combination of electrophoresis

and diffusion techniques to distinguish-
substances by differences in electro-
phoretic wobility and antigenic
activity; the supporting medium may"

be agar gel, cellulose acetate, or
other material,

--- Antigen-coated particles of a supporting

medium, such as cellulose.

Impermeable protective clothing -- Clothing made of material which pre-

vents passage of toxic chemical agents
in any physical form and which can be
worn for only short periods of time
because of excessive heat load.

A device for collécting sanples of
aerosol particles from the atmosphere.

Inactivate

To desiroy the activity of.

Incapacitafing agent - ————m—===~- An agent that pfoduces_temporary

“physical or mental effects which will
render individuals incapable of con-
certed effort in the performance of
their assigned duties.

Incapacitating dose (ID) ——-—————— The quantity of a‘chemical agent

sufficient to cause incapacitation.

Incendiary

A chemical agent used primarily for
igniting combustible substances.

Incubation time

Indirect {(passive)
hemagglutination

The period of time betwveen the entrance
of a chemical agent in the body and the
appearance of signs or symptoms of
resultant intoxication.

UNCLASSIFIED

Serological test for detection of
antigen (e.g., toxin). Red blood
corpuscles, on which specific antibody
was previously adsorbed, agglutinates
in the presence of antigen as the
resuls of an antigen—antibody reaction.
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Intoxication

v Intraperitodeally

Intravenously.

In vitro

In vivo.

. Inversion

I.V. (or 1i.v.)

I.P. (oxr i.p.)

Isolectric peint

" Jaundice

Labile

Lacrimator -——

" Lapse

UNCLASSIFIED
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State of being poisoned,

'Within the peritoneal cavity of the

serous membrane lining the abdominopelvic
wvalls. ‘

Within a vein.

kObéerved in a test tube,

Observed within a liéing-body.

A reversal in the normal tewpetatute
lapse rate, in which the temperature
rigses with increased elevation instead
of falling.

‘See Intravenocusly.

See Intraperitoneally.

The pH of a substance at which the
net electrical charge on a molecule

- in solution is zero, such as that
‘found in amino acid and protein

molecules.

A syndrome characterized by hyper-~
bilirubinemia and deposition of bile
pigment in the skin and mucous mem-
branes with resulting yellow appearance
of the patient.

Unstable; for example, thermolabile
indicates unstable to heat.

A substance which increases the flow
of tears, such as certaln riot control

agents,

A marked decrease of air temperature
with increasing altitude (the ground
being warmer than the surrounding
air}. This condition is usually
encountered when skies are clear and

1II-12
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between 1100 and 1600 hr. During ) .
lapse conditions, strong convection
currents are found; for chemical and

 biological operations, the state is

1Ctsg, LDsp

LethalnDosage (LD) . s e e

defined as unstable, This condition
is normally considered the most
unfavorable for the release of chemical

agents,

See Median Lethal Dosage.

The dosage sufficient to cause death.
The lethal dose is generally expressed

" as the median lethal dose (LDgg) or

Lycophilization

Lysgis - : — -

Macromolecule

‘Malaise

Mass immunization

Median Ihcapacitating e st e e e
Dosage (or IDsg or ICtsp)

the amount of chemical agent suffi:z ient
to kill 50% of exposed animals. :

The process of freezing and dehydrating
a substance under vacuum,

Destruction of cells by a specific

- substance.

A molecule of high-molecular-weight.
A vague feeling of bodily discomfort.f .

Immunization of a group of animals or

humans simultaneously.

The iuncapacitating dosage of an agent
is generally expressed as the median
incapacitating dosage-~—the amouni of
inhaled vapor or liquid agent on the
skin which is sufficient to disable

307 of exposed personnel. TFor
inhalation effect, the median incapaci-
tating dosage is expressed as the
ICtgg. Liquid comtamination on skin

or injection of toxic substance into
body to cause incapacitation, the median

- incapacitating dosage is expressed as

ID5g (mg/kg body weight).

ITI~13
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Median Lethal Dosage - The median lethal dosage of an agent
(LCtsy cr LDgg) employed for inhalation as a vapor or
: ] aerosol 1s generally expressed as the

LCtgy- The LCtsp of a chemical agent
, - ) - is the dosage (vapor concentration of
the agent multiplied by the time of
exposure) that is lethal to 50% of
exposed personnel.. The unit used to
express LCtgy 1s milligram minutes
per cubic meter. (NOTE: Lethal dosage
may also be expressed in other than
median, for example: LCt,g is the
amount required to kill 25% of an.
exposed group of. perscnmel). Liquid
contamination, on skin or injection
of toxic substance into body to cause
death, the median lethal dosage is
expressed as 1LDgy (mg/kg body weight).

Metabolism The sum of all the physical and chemiral
' processes by which living organized
substance is produced and maintained,
and also the transformation by which
energy is made available for use by

the crganism. ' @

Methemoglobin - v -~ A compound formed from hemoglobin by
' oxidation of the ferrous to the ferric
stare with essentially jonic bonds,

. Micron : . , A unit of length, the thousandth part .-
' of one millimeter, or the millionth
part of one meter. It is equivalent
to about one twenty-five thousandth
of an inch,

MLD v . , Minimom lethal dose.

Mole (mol} The amount of substance in a system

containing as many elementary entities

as there are atoms In 12 g of carbon-

12. The entities may be atoms, mole- .

cules, ions, electrons, or other par—
" ticles.
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Molecular sie&e

Monucotyledonous

A ,-

Mydriasis

M5 Ointment

M13 Individual Decontaminating
" znd: Redmpregnating Kit —————w—v

Nzausea ——-

Necrosis

Neuromuscular

Neuron

Neurotoxin

 UNCLASSIFIED
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Particles of uniform size in certain
types of supporting media that have:
the ability to separate the chemical
components in a mixture according to
molecular size.

0f or like any seed plant having a
single cotyledon.

Molecular weight.v_

Extreme or morbid dilation of the
rupil of eye. ,

A substance that serves as a source
of active chlorine in a wedium that
resists its removal by water or
mechanical action,

A kit containing a bag filled with .
fuller's earth for adsorbing liquid
CW agents and bags filled with
chloramide powder to decontaminate
droplets of V-agents usnd mustard on
clothing.

An unpleasant sensation, vaguely re—
ferred to the epigastricum and abdomen,
and often culminating in vomiting.

Death of a cell or group of cells in
contact with living tissue; e.g.,
destruction of epidermal cells.

Pertains to nerve and muscle.

A nerve cell with its processes,
collaterals, and terminals; regarded
as a structural unit of the nervous
system, ‘

Substance that is poisonous or
destructive to nerve tissue,

ILI~15
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Heﬁrotropig

R

?aralysis

Paresis

Peptizer

Percutaneous

0 Peripheral nervous system ————————

P.O.

Pharmaéblogicai

Physiological

Phytotoxin ———

UNCLASSIFIED

" Passive hemagglutination R

Haﬁing an affinity or predilection
for nerveous tissue.

Not reported,

Loss or impairment of motor fuaction

in part due to lesion of the neural

or muscular mechanism; also, by analogy
impairment of sensory function (sensory
paralysis).

Slight or incomplete paralysis.
See indirect hemagglutination.

A substance which hastens or facili-
tates the dispersal of a colleidal
material in a dispersion medium, It .
is used to lower the final viscosity
of a thickened £i.:1 and facilitates
the formation of = gel at lower
temperatures than would othervise

be possible.

Means "through the skin." Percutaneous
effects are achieved by penetration
of the skin by a chemical agent ligquid,

~ vapor, or aerosol..

That portion of the nervous system

consisting of the nerves and ganglia
outside the brain and spinal cord.

Perorallﬁ, or the amount of a sub-

stance taken by mouth,

Pertaining to the effects of drugs
on living things.

Pertaining to the science that con-
cerns the functions of the living
organism and its parts.

A toxin derived from a plant. Ricin,
from the castor oil bean, is an
example. .

V Original
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P;ant growth régul;&tor s A chemical antiplant agent. which ' ‘ l |
: regilates or ‘unibits plant growth, :

Polyvalent . - Heterogeneous mixture containing more
’ ) than one type of toxin, toxoid, or
antitoxin.
Proteolytic. - Pertaining to and characterized by

an agent that promotes the

hydrolysis of proteins into proteoses,
peptones and other products by means
of enzymes. »

Protoxin --- — : - Inactive precursor.of a toxin, formed
‘ ' by certain bacteria in the course of
producing an exotoxin,

Psychocueuical : ; A chemical substance affecting
paychological functions.

Psychopharmacology Study of action drugs on psychological
. : ' ' functions. ' o -
.Psychotropic - ‘ Causing a change In the mental pro- / _
: cesses in response to a stimulus, .
Pyrophoric - : - A term applied to a fuel or compouﬁd

-which ignites spontaneously in air
as a vresult of its reaction with

oxygen,
Reactoganicity : - ATeﬁdencyAto‘producg side reactionc.
r.t. 4 - . Respiratory tract,
Riot control agenf V A chémical that produces temperary,

irritating or disabling effects when
in contact with the eyes or when )
inhaled.

S$.C. (or s.c.) 3 Subcutanedusly, or the amount of
substance injected under the skin.
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Submerged culture

Substrate

Suspension

Syncrgism:

Syrette

Systemic

Systemic poisoning

. Tachycardila

UNCLASSIFIED
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Sedative An agént that allays excitement.

Serum The clear liquid which sepaiates out
from the clot and corpuscles in the
clotting of blood.

Sorprion Includes both absorption and adsorption.

‘Spasmolytic - Checking spasms; antispasmodic.

5TB Supertropical bleach consisting of

‘ calcium hydroxide and caleium
hypochlorite; used asg a decontaminant.

Sublethal Not fatal; i.e., below lethal levels.

A technique in which organisms are
grown while submerged in a liquid that
is belng agitated continuously.

Substance upon which another substance,
usually an enzyme, acts.

The condition in which particles of
a solid are dispersed through a fluid
but not dissolved in it.

The joint action of agents so that
their combined effect is greater than
the algebraic sum of their individual
effects,

A small container with needle attached
designed for self-injection of medica-
tions such as morphine or atropine.

Of, relating to, or common to a system;
of or pertaining to the body as a
whole.

Poisoning resulting from the absorption
of a toxic material into the blood
stream.

Excessive rapidity in the action of the
heart, The term is usually applied to
a pulse rate about 100/min.

11118
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Total Obscuring Power —————————m—— Total obscuring. power of a smoke. ‘
(T.0.P.) : Area in square feet covered by the

smoke from one pound of smoke-producing
material spread out in a layer of such
thickness and density that it wijill
exactly obscure the filament of a
standard -‘40-watt lamp. ’

- Toxin - _ Generally, any poisonous substance of
: ' microbic, vegetable, or animal origin.
Specifically, substances related to
proteins; these true toxins are more
or less unstable, requiring a latent
period to produce symptoms: and induce
in suitable animals the formation of
specific antitoxins,

Toxoid ~——— ' Toxin treated in order to destroy its
toxicity but still capable of Inducing
the formation of antibodies on injection.

Toxophoric I Chemical group or site in the molecule
: of a toxin responsible for its toxicity.

Training agent —-—- An agent authorized for training _
-purposes. .
Tranquilizer . : An agent which acts on the emotional

state, quieting or calming.the patient
without affecting clarity of conscious-

ness.
Tremor An involuntary trembling or quivering.
Urticant - . Causes an igching or tingling sensation.
Vaccine - | ' - A preparation ofbkilled or aftenuated

infective agent used in vaccination
to induce immunity., May also contain
toxoids. : :

Vasoconstrictor —— Causing constriction of the blood
vessels; an agent that causes con-
striction of the blcood vessels.

ITI-19
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Venom - e . Poison or toxic substance secreted
: : by a snake and insect.

Viable : : ' Living.

' Warhead (chemical) . - That part of a missile, projectile,
: torpede, rocket, or other munition
which contains chemical agents,

Whetlerite A solution for impregnating charcecal
: " to provide protection against cextain
types of CW agents. It consists of
cupric carbonate [CuC03:Cu(OH);],
chromic oxide, silver oxide, 28%
aqueous ammonia, and ammonium carbonate
(114:34.6:3