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U. S. C .•• ection. 793 aa:d 194. The tl'ansmi .. icm C"l" tl1. n"'eu-tion of it~ 
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except with the pe!'nunion of tbe iuuml oUice; ru.,w.ver. DOC i, aGthQrb~ 
to r4tproduco th. document for U. S. ao-/eJ'runental p.up'Jaes 

When thit document bu .erv~ it. ~rpou. OESTllO"! it lP; 

&cccrdance .1Ut AR. laO.; DO NOT ret~n the datum.ill to U.S. A:tm.y 
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CONFID£NT'aAL 

tel DIGES1' 

A runda.rn~r.tal ,nul, of the ch.1!mhtry of UZ v,r,s,jI cOllduct~d 1O 
aSS11&t 1n prQb1=ems that m~7 :ri~~ til d~uctton. de~on"mH'Jat~on. bl0choll!mi~.u 
mechanism of :>("t\on. ~nG m~taboli.m. a2 re 1eU ~'1tn t:t) .u.b~tiN· .. d pbt'nvi 
I §G-I!fiS,n&tClf to 'fu:td 2. -4-oxa,c.olid1n~dioClte". (b) ni~"llel w produc;e a T.1d1eil 
(Ritt~r ru.ctiO'rt1. ~ (el alkyl h.a.lldes to ,lye ~te'rn.u-y a..'<fltnOl1h - ,a.1h 
Anaiy.ill of 5l. e~n be &cc:ompU.b~d by quatlerruutio\: in acetonilrilt: 

lepa.r&tion of l"t!actanta. usd & ••• .,inl .pe~tral1y 



IS) SOME CHEMICAL REACTION') OF BZ {U} 

(S} INTRODUCTION 

tU} al. ill ~ cnmpaund that ha. ~fOn t~ dasai£led as an inc.,'lpac:itattng 
(hemic.al ag~nt To assat in the ev;iluation 0: the blololical propertt.cs of the 
agt'!'nt. andpt'oblerns of ml'nu!acture. stor .. ge stability, detectton. dc .. 'mt.mi· 
natmn. bsochrmu:>ll mechanishl of :l~ti(ln, tino mtttab;,h=tm. a tundam .... tal 
.. tudv of the chemist.-'! of az has been made, 

IS~ In th,. (,~lem~cal structure cl BZ there Clt"e three ~rim~'1 reac:li¥e 
,;}t~s: la) thr tl'tUal'\' ;:.kc~1 f:') tnt" ~stn Hnkage. and tcl the qUlnuc:1idinyl 

n) -0- 9 j\-I o-c-c 
~t i~Uh ~ I Of! {' '\ 

f -

nitro~e'n atom, It. surv-:y of the 1ite~ature (open and claniHed) on benl-H'iie 
ester! ~or.tainU'l1 a tt"rtiary nttl'olen !U the J'-pos!tion of the alcnhol 
moietyl. Z. 3," shq ... s that mo~t attention ~. been c!ire<:t~d to rt:'lcttons ~! thl" 
tertiary nitrolen. i. e., qU<it~rt'tu.:atiot'l and salt formAtion, ..,hd~ httle has ~~n 
done or. the dlr~c:t r eacuons ot' tbf' hr"droxy' function A conSiderable errort 
haSl been elCl~nd~d in th~~~ ~bt1ral0r1eS on th~ hvdrolytlc cl~a ... age of Bi!. 
The purpose of thl$ res .. ;ut:h Wil.!. to !tudy ru-eho:u of the teru3.ry hydroltyt 
group as .. ell as reactions 'p1!clhc: fol" bt'n~,late e'lters that invr/Ol 'e a bi 
functional Q'/: hl.o cente-r«i atta~]r. on th ... akoho! and ~.tf!r li:tlkagt:. 1 .. additum. 
stJmco prevIously unrepr>rtd q~ ~rr"'ry salts _ere pr:epart'd as model!IJ to assist 
In the an:at'lSIS and tdEnt.ih~ation of BZ ... nd Its metabolic producb 

n (S) PROCEDURE!" .\tiD .£StiLTS. .... -

(5) One of tbe clause mod .. of {ormation of Z. "-oxa~olidlnedlonu 
results from the ,.eact;:m tR an •• hydr"llty eete:- and an i.cx:yanate to fao'm the 



\ 

corre.porxbnl ur~lhane, which is Dub.equenUy cycli&ed by heat or aluline 
t:.at~ly.t~ to the requ.:ute ()Xa&olidinetiione. S 

o 
n 

RCH-C-OR' 
I 
OM 

! 
o NH-R" 

"-/ 
C 
II o 

(5) In thf' 'Fcia.l c ... e of ben&llate e.ten, the ouaohdinedioue. are 
form,--d "JYlfltaneously, even at low. temFrature., 'on reacticn with .. ~ ire
cyanate. {, This type of two-centered attack .ou1d h- Rpecific for ben&Ual~ 
esters .uch as 8Z. By judicio'! •• election of the i.nc:yanatt>, the N-.ub"tl o 

tutt'd- 5. 5-dlphcraYl oxaaolidint'(lione (obtal:l«<l a. a .inlle proctuc:t) C(!\w:' 

possibly ~ analy:ed by tluore.cent. co)orlmf'~ric:, infrared. or other physical 

af.~l)'tical mean" that .auld proYlde an uneq'liv?Cill assay of the beNlllale to 
the total exclusl0n of :)ther meubolic iralments. 

1. (U) Glmeral Procedun for the Preparati0!L0.! 
Oxaaolidinedionec From az. _ --0 

A. mmure of ) 1m (0.003 mole; of H, 0.003 mole 1)( i.ocyaNde, 
and 10 ml of dry benaene WAS refia«d for I hr. The cooled baftune soObatlon 
••• fdtered ~nd the Ultrate e"_p?rated to drynen under vacuum. The resl ..... 
c~y.taJb&cd from isopropyl alcohol afforded the ouaolicUfiedione 



~ (U) Rf'sulhl. 

Th" oxa&ohdl:tecborw. prepar~ are luted Ll table 1 They all 
P.Xhlbl\ ch~r&cter'~"·1C'; Jnfra .. ~ absorptlonlJ In tM relicn. of 5. s,. Cu~~thane) 
and S. 11& (amid .. ,. 

8 (5) a!tter Reaction ProchKts 

(S) RaUer et al7 report" tht' r"actlon of nitrde. with alk .. nes or 
tt"rtJary alt6hol. t;-{~m Nt-alkyl .ur-ide. The pt'e.~nct- vf " tertiary 
altoho! ttr~p 1ft 8Z sugie-stfll tM pouibll!' applicauon. of this reaction to BZ. 

(U) General Proced"J"e lor the Ratter Readlon. 

A sglut ton of I 1m (0. 005 mo!.e. cd BZ and O. 004 moJ~ of mtr&11!' 
In 10 mA of I!act~l Ole etsc .. ud was chlll~ In an Ice bath and 15 sr.l of con
centrated SUlf\l~lC acid added ~r~).(' a\ a r;ate .\l(:h that the temt)C"at'~r~ 
*as m.un,~sned betwe\'en .,,0 to ~o C. Tht' re-action ms.tvre WlA. st;rr~ c.~W 
fat' I h:- and at room tenlperature {or Z hr The .o)uUQn .. a. poured ontO' 
cru.hed ice and nemrah.t.K with .l\tu~atH pouklt.aum carbollate ."lut!on. then 
extracted wath ~hlof'ofo:rm. The t'xtract was dried over lUlhydrous potau'iWl\ 
c~rbonate or .odiwn .uUate line: the solvent f'emoyri- Til. reaih" .. as o 0 
c ry.talhaed from ben&en~ O~ beMent' pctrch:Ym ether (bp lQ to 60 C~ to 
'fIeld the de. ired producU 

z (5) 

T~bl. /. list. the Ritter prooud. prepared Tney at. ('olorle.', 
crY5faHlne .olids ,.,sth defanitt' meltlns polnb and ~how no unusual ~b&l'ac1er
lSts~ ab.orptton. upon mfrared analy.,. 

a-eN • 



cu, TAB~..! 

l. 4.0X'AZOl..!DJNEDI~N&s 

~-.y=o 
V/ y-a 

- -
.... lllnl c ... boon Hydrolun 

a- Vos-mula Y'.ld --pbtnt Calcutated ! Found Calculated Found - °c " 
,. 

.r=§= 14&.14,) CZ.H1S01" 17 76.6 1S 9 .. (, ".6 
Ul-a31 ClaH ... 03NBr I. 61. 8 61 .. 

1 " 
}~ .. 

CH! - al7-lIl CZZH,.,o]N 17, S 16.9 16.9 5.0 5.0 

CH)O-o- 129 ellHI,o .. t: 09 ?l.S 73. I 4.8 .... 
MOZ-\t>- .oC,-14, CZ'"l .. OSNZ 90 67. " 61.1- J J 3 a 

(CHJ'Z"· ~J:- 15S~&S6 CZJ"1.001NZ 10 1".Z n. I) 5 .. S 3 

ro 1"'-150 Cl~Hl;OlN 61 19.1 71.6 ".5 5 .. 

o-N"N-o- 153-15. Cl-,HS,ol") 72 74.' ~ •• \406 
~ ,136.131 Ctt7flltP1N 13 80.0_. 10." .~,-7 5.2 

- -- . 



z (U) Rt-Iultl 

Tht' OX&&ohdlOedIOMI prepue'}d ar(> tssted In t~ble They aU 
l'xhlb1\ .. haract4l!riltlt Jl'Iirared ablJor~'t)n!l in \ht' regu:ms of ') ~ (urt'thant') 

and S. 7p (amide). 

B (S) RItter Reaction Product. 

(5' Ihtter C!t al? r"!'p"rted the '~iu:bon of nstrlle» with al,,;:.nt"f or 
t~ruary aJcont\l. t;-r;;:m N .alkyl amldc:. The ~re'lt'nct' :,f ~ tertiary 
alcohol group 1n BZ sugg\!5tr6 tht" poIslblt" apphctluon of thkS reactlon to BZ. 

(Ul Gen~rtI.l Proct'dure fOF the Ritter Reacuon. 

A ~olutlon of I gm (0.003 mold of 8Z and 0.004 mole of nltnle 
In 10 ml of glacJal a,-clle and was chlllt'd tn an Ice btlth and I; ml of con
Cl"nlTatt'd sulfuric aCid add4l!d dr~wls(> at a tate .uch that the tC' ,.;---.r~".lr .. 
wa& malOt~lOed betwtoen 5° to 10 C The reactson mixture wa~' starred cold 
for' hr and at room temper-ature for l hr The .0IuU .... " Win poured onto 
crushed ice and neutrahaed wlth .. atur,:,e<! pota •• lum carbonate 501uhon. then 
e"tracted w,th chloroform. The extract W~I dried over anhydrous potallium 
(OI1,bonat(' or .od,um lutfatp. and th~ .olvent removed The relS1GUe was o 0 
(rY5talh&eo from beil&t'ne ~I' bcn&(''''' pt!tl'ol4'!um ether (bp 30 to &0 C) to 

YIeld the de'lFt"d prod~tl 

l (Sl 

Table' l. Issts ~h(' Rlttt'T' producUi prepared They are- colorle •• , 
crvstalhnt' lohds ""Itn dehnitt' meUmg !>OInt. and show no unu.~J cur~cter
nBC absorption. upon mfr.ned ~naly.\s 

it-eN 
}J 
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TABLE l 

RITTEIl REACTION PAODUCTS 

~O 
O-!"-g-OR' 

I 
NHR 

Mellan, 
Yield Formula 

Ciubon: Hydro,,,n 

polnt C~lculat.d round C.alculat.d Found 
oc " " 0 

II 
Oulnuchdlntt CH3-C- 179·180 7& C,onH Z6C )N2 73.0 ;3 ~ (, 9 7 I 

0 I II 
CH)CHZ-C- Quilluc ltd'ne It''-lIS 69 C l4HZSO)NZ 73 .... 71 (, "7 Z 6 ., 

0 

c;-g- Qulnuc UdinC' '16·99 1)0 C lsH 1.80 )N Z 7£0 3 71 0- (, .. 0; 9. 

0 0 
II ~ NHz-C-CHz- - QUlnUC Udtne 111.- 11 :\ &1>.5 Cl .. H~70 .. N3 71 70 9 & '( b 7 

0 

CH)-~- M.th~·1 109·1 n (1) nl 71. 8 I s 9 S I - t -. - -'---• The carbon and hydrQ.en analY.4HIl oE thai re4c:tion product C=ovlate ~rom the" -: ~tJ I\U",npt 
WiU made to {urth.r purify the .ub.t.t.nc\!. 



C. ..'" , .. , 
SECUT 

Ql3tern!.ry Ammonium Compov.nds. 

tCl W~n ~ tertiary base 11 quaterni&~ with an alkyllahde. the 
dif{ere~es in solubility ~f the salt-like product an<! the sta!'tmc materials 
should ~ suffIcient to &How spectral determination Q{ the base. Se .... eral 
sub.ti~uted phen&cyi bromide quaternarle'$ of BZ were prepared 

(C) Gener .. l Procedure for Pre~ration of QU2ternaa 
Salts. 

A m'Xlure of I gm (0. OO~ mole) of BZ, 0.004 mole of the phenacyl 
bromide. "I"!d IS ml of chlor;,fcrm W4. allowed to stiJ.nd at room temperatu!"e 
{or l8 hr. The solvent was removed under 1r-acuum and the residue: W;1& 

c r),s!alli&ed from ethanol-ether. acetonitrlle- t!ther. or ethanol-I, Z tiimethoxy
«'thane. 

l.. (5) Results. 

These products, tYPlcal high-melt~ng crystalhnt' soHds. are 
lasted 1h table 1 

lu part of thli overall prolram, the a.uthors were interested in 
preparIng the acyiate<i der:vatsves of nl.. In thla connecti~n attempts were 
mac(' to ~c:etylate BZ wIth ilcetlc anhydride .and Wlt~ acetyl chloride 1,1 pyri. 
dine to IU) avail. The anfrared spectrum of 8Z mdieates .tronl int~amolec:
ular. \it' t:ntermolecular hydrolen bonelln,. which JS absent in its ~alts. The 
nonreactivity oMerved wIth the us~i acetylahn, rea.ent. may be due to thi. 
bondin" a ... ell a. to .terl~ facton. Thus. treatment of the p-toluenesu1-
fonic acid s .. lt of 8Z with 1.0propenyl acetate ;&{forded the acetate qUIte 
smoothly. 

SECltET 

10 
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(C) TABLE l 

PKENACYL BROMIDE QtiA'l'£kNARY SAL1"S OF 8Z fel 

C~rbon Uyd", ~en 
Neltanl t-Alkyl Mli~e 

pennt 
!yleld 

icakulated Fou."ld Clllc;u.::.~ed Ft\Unii 
, .. ~ 

OC .. .. 
I 

p-Phenylphenuyt brOtPu:h~ Z14-lIS' '}l 68 b8 bS q I S.4 S. 7 
p-N,trcpbeMcyl brormd~ 190-IQl qq ~q.q ~8. } ~ I I) 1 
p. BrCP.ftophenacy) ~fGmU~~ l1t\-I1S q() ~6.b 5t. b I ".Ii 4 8 
~·N& thaevl bromld~ ph lZO-lZ4 t)} h 7.7 tl7 z;, ~ S S ... 

A rrn){tYfe ~f l. gm 10 003Q mule) of th~ p-tol~ene9uHom(' and "alt 
of B7.. mp 1100 1~ tSloC. lO ml of l5opropenvl acdllte and a fe_ crys,"!!> of 
p.t~luenes\llfcnIC llCld -aa r~iluxed; acetone -;U dl~tilled off 510-1y oyer a 
perll.M! of S hr. Th~ mixture was homoleneou. at thIS t~m('. Thoe (Oxce •• 
,.opro~nyl .ac~l"'te -a. removed under ... ·acuum and the refoldu1e- m~de alkahn~ 
_tt), ct;)id .&'ura~ed pot~,.,um carbc~t(' soluhon. Ths ... a. extrllctecl _lth 
chloroform. tined 01/4"l ""hydrou. 5OOl..1:n sulfate. ,,00 th~ 'Dlvent removed 
"nder reduced preu9rl..' The re"due was rt'fluxed _lth dlethyl ether. liitered. 
and t"oolt'd to rourn t~mperaturt'. :t vleldt'd 0 ~8 ~m. 44 st., of th~ act!t~t>.,. 

o 0 
mp IlJ to III C. 

Ca£c~l.t,.d: C, n.8; H. t> b1 
Found. C. 72. 7 H. b 7 

E. (e) ~e!ctropbotome\flc Determmatlon o! SnuU guanh~.e!J ot BZ 

p-Br",mopbenilcyt bromldt' reach rf'adily _IU, 8l. In acnomtuie 
formaDa & q~tt':-n .. ry salt. SlnCf' quaternary lJ;ut. havf' relatavely hl,h eolu
blHty inwate:.one may st'parate the product from r"actant. and thus tlet~rmme 
the amount of tt'rtlary .mine Orlln~llU~' pft',ent. A plot of .b.of'~~cy Verttu. 
concentrat:vn ~oUo." Bet'r'. 1._. Df'tAlled p,OC't'dur ... for tht' dett'f'mlnatlon 
of BZ In (a) a'Cetonltr Ie. fb) w~tu, and (c) In human .. hol~ bloed {oUow. 



C'ONF1DENTlAL 

Reasents: Rec ry.taJ1i~~d p-brto.nO!'h~~cyl bromidt'. spectre.
grade -'l~f'~u::~!:,:~e. ·:h!"'!"J.{"':-'n. C:P. () J M t!'u(hydro~ym"'t;'rl1llminomethanc 
(tris) buUer (pH 8.5). cyclohexane. ~Qd az. 

tel ~lerminat1on of az 10 Act:fonitnle. 

ee) To O. 1 rnlof 1O-4! M .o~ution of ?-bromaphenacyl t-,romldc an 
acetomtrile In a ,l •• "-atoppered botUe i. added 1 to ~O ug or l\Z dinoh'f"' 
in I ml of acetonitrile. The solution IS mixed and heat~~ in <l ~CIO(' w .. ~_r 

bat-~ lor 10 min After coohng the _olutien to room temperilturt' l rol of 
Q.l M Kel aM 5 ml of cyciobeXOlne are added a.nd the mixture II mechanic~y 
shaken for, min. A portion of the aq-a~ou£ phase is re<ld spectrophoto
:netTieaUy at Z&5 mt! and the :adherence to Beer's lav.· demonstrated (table 4, 
figure I). 

(U) TABLE .. 

OETi:RMlNATICN Of" l!Z IN ACETONlTR¥ 

BZ 

uclml 

o 
l.b 
5.Z 
7.P. 

10.4 
il.O 

I 

L 

0.0&6 
O.ZOS 
O.llS 
0.-150 
0.597 
O. 138 

~ Averagll: of five determinatlvnl 

Z. ee) Q!:terminatinn oC BZ in Aqueous SolutioD:!.:, 

tel To l-ml ~queous flolutiohs of BZ (S to 40 I'll an! added O.l ml 
of trif! buffer (pJi 8. S) and 3 ml of chloroform. The mixture lW shaken 
mech~nica.l1y for S min and the aqueous lilyt:r removed. An aliquot of the 
ChlOl.,{orm la.yer is air evaporated ~nd the reSlidue di£lJolved in 1 ml of 
acetonitrile. Th~ ana;lysi5 i. then made in the manner reporled above (E. 1. j 
(~ble 5. Haute: Z •. 

CO'AflDENTIAL 

il 
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CONFIDENTIAL 

(U) TABLE ; 

DETERMINA nON OF 8Z IN AQU~U§ SOLUTlONS 

, 
BZ I Abscrb4kncy=: 

I -ug/ml 

O. ttl C 018 
1. Z5 I n.058 
Z.5 0.101 
5.0 0.Z53 
7.5 0. 391 

IO.v 0.517 
1~ 5 o HQ 

~ Average of five det~rminations. 

3. (C) Determination of BZ in HUhl&n Wholot Blood. 

(C~ To 1 ml of human "'hole blood is adt!~d a I-ml ~qu~ous solution of 
BZ. The mixture is diluted to 7 mi ant! tt-.oI'01lCh1y mixed. OM mmHitc!:~ of 
SOc;. znSO .. 1. added. mixed. ~nd f~Uow~d hy 1 ml of 0.3 N Ba(OH,Z' Ch}Gro
form (10 roll,s addled and the mixtuf'(' is sJ:allken mechanically for 10 min. It 
IS then transferred \0 .. Ilass.stc;pp~red centrtfule tu~ and spn."1 at Z500 rpm 
for 10 min. A -I-mt aliquot of the chloroform b.rer is air evaporated and the 
analy.is performed in acetOnitrile as above (table 6. fi!:.are 3}. 

(U) TABLE f; 

DETERMINATION OF BZ IN WHOLE BLOOD 

nz 

lAC/ml 

I 7 
3.4 
;. 1 
5.9 
&.8 

10.l 

o Obl 
o 148 
C) l3G 
O.UO 
0.317 
0.388 
0.418 

CONfIDENTlAL 
14 
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FIGWl£ I. 

ANALYSIS OF BZ 1M AQUEOUS SOLUnONS 
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FIGUIlE 3 

ANALYstS OF BZ 1M BLOOD 
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III. (Cl CO\~Cl..UStONS. 

A rund~ment~l study of the ch~;n,stry of BZ w~s conduct~ to 
>lS5lSt ~n problems th4t may ar he ln detectlon, decontamination. blochC!m1cal 
mech~nism of action. lIrld met~bohsm. BZ reacts with (Ol) ~ub~htut('t' phenyl 
I~ocy;\n&telt to yield Z. 4-oxa ... ohdine(!1ones. (~) nit riles to p,-oduce 'U'Iudes 
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EDGEWOOD CHEMICAL BIOLOGICAL CENTER 
5183 BLACKHAWK ROAD 

ABERDEEN PROVING GROUND, MD 21010-5424 

2 7 ��M 2009 

MEMORANDUM FOR Army Declassification Activity, 8850 Richmond Highway, Suite 300, 
IMP Building, Alexandria, VA 22309 

SUBJECT: Declassification Review 

1. References: 

a. Executive Order 12958, Classified National Security Information, dated 17 April 1995. 

b. Executive Order 13292, Classified National Security Information, dated 25 March 2003. 

c. AR 380-5, DA Information Security Program, dated 31 October 2000. 

2. In accordance with the references listed above, the purpose of tllis memorandum is to provide 
the recommendation made by the Edgewood Chemical Biological Center (ECBC) Security 
Classification Review Board (SCRB), regarding declassification and downgrading of the below 
listed documents. 

a. Isokinetic Sampling of H Aerosol, (ADA Case 080 19), (as Produced by the Comings 
Candle), February 1946. Downgrade from Confidential to Unclassified/Unlimited. 

b. Dugway Proving Ground Research and Development Weekly Report (Part A), Medical 
Research Laboratory Weekly Repmi (Pmi B), Dugway Proving Ground Mobile CWS Unit 
Weekly Report (Part C), (ADA Case 08024), February 1945. Distribution authorized to U.S. 
Govermnent agencies and their contractors. Downgrade from SECRET to 
Unclassified/Wnlimited. 

c. Dugway Proving Ground Research and Development Weekly Report (Part A), Medical 
Research Laboratory Weekly Report (Part B), Dugway Proving Ground Mobile CWS Unit 
Weekly Report (Part C), (ADA Case 08023), January 1945. Downgrade from SECRET to 
Unclassified/Unlimited. 

d. Counter-Insurgency and Air Power: Report of a Rand Ad Hoc Group, (ADA Case 07078), 
June 1962. Downgrade from SECRET to Unclassified/Unlimited. 

e. The Role of Chemical and Biological Weapons in the Defense Strategy of the United 
States, (ADA Case 08002), December 1964. Retain at Confidential. c 1 _ l--1 _ 2 S .3 'j 
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f. Special Report: The Increment Flow Regulation Valve, (ADA Case 08020), 3 December 
1945. Distribution authorized to US Government agencies only. 

g. Interim Report: Development of Decontamination Solution Unit, 3-Gallon, E8R2, (ADA 
Case 08003), 15 February 1954. Retain at Confidential. o1- �'vt ..- 2. �) � 

h. Chemistry of BZ.I. Reaction of BZ with Iodine in Aqueous and Organic Solution, (ADA 
Case 08007), November 1962. Downgrade from Confidential to US Government Agencies and 
their contractors. C'-;---- P!f- 2-g 7 7 

i. Interim Report: Decontamination of Airplanes (F.Y. 53), (ADA Case 08006), 19 
November 1953. Retain at Confidential. 

· 
· · 

j. Chemical Defense Experimental Establislunent Portion, (ADA Case 0801 0), 4 December 
1954. This document contains Foreign Govenunent Information (British) and the decision 
should be deferred to them. 

k. An Evaluation of the Relative Efficacy of Five Self-Injection Ampoules, (ADA Case 
08011), December 1952. This document contains Foreign Government Information (British) and 
the decision should be deferred to them. 

I. Infrared Spectra and Absorption Coefficients for GA, GB, GD, VM, VX, and the G analog 
(Reaction Product ofVX and Conversion Filter), (ADA Case 08000), August 1966. Retain as 
US Government Agencies and their contractors. {) ·1·- )"'/- -z_ 0 '"2---· .:i� 

111. Estimate of Minimal Effective Dose of BZ by the Intramuscular Route in Man, (ADA Case 
08004), November 1965. Downgrade from Confidential to Unclassified, US Government 
agencies and their contractors. c.' • 7 - /Lf - '?- � 3 / 

n. Stability Testing of M138 BZ Bombs, (ADA Case 08008), August 1966. Downgrade from 
Confidential to Unclassified, US Government agencies and their contractors. 0 1f- N ...- 2 f.· '3) 

o. Some Chemical Reactions of BZ, (ADA Case 08009), May 1964. Downgrade from 
Confidential to Unclassified/Unlimited. o ? - J'/ - -:;.. 9- Y r£' 

3. The point of contact is Mr. Jeremy Taylor at 410-436-6810 or jeremy. taylor2@us.Cirmy.mil. 




