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DEPARTMENT OF THE ARMY 
US ARMY RESEARCH, DEVELOPMENT AND ENGINEERING COMMAND 

5183 BLACKHAWK ROAD 

REPLY TO 
ATTENTION OF: 

Office of the Chief Counsel 

Mr. John Greenewald 
 

Dear Mr. Greenewald: 

ABERDEEN PROVING GROUND MD 21010·5424 

December 7, 2009 

This is the final response to your FOIA request dated September 3, 2009 and assigned 
RDECOM FOIA #FA-09-0059 where you requested a copy of the report, Psychochemical 
Agents, Accession Number AD112239, dated September 14, 1956 (enclosed). 

The redacted record was subject to FOIA exemptions (b)(1), (b)(2) High, and (b)(6). 

a. FOIA exemption (b)(I) protects records that are properly and currently classified 
in the interest of national defense or foreign policy. Two documents listed in the Bibliography 
remain classified. 

b. FOIA exemption (b )(2) high protects substantial internal matters where disclosure 
would risk circun1vention of a legal requirement. 

b. FOIA Exemption (b)(6) along with a Department of Defense policy allows for the 
withholding of government employee names, email addresses, and other personal information. 

Unfortunately, Appendix A, pages 14 and 15, were not readable. We scanned the 
enclosed pages from illegible paper copies that we received from the Defense Technical 
Information Center. Mr. Brian May unsuccessfully tried to enhance pages 14 and 15. 

If you consider this response to be an adverse action, you may administratively appeal, in 
writing, to the Secretary of the Army. However, prior to appealing directly to the Secretary of 
the Army, I must review the appeal. Therefore, any such appeal should be addressed to this 
office. We will review your appeal and forward your appeal to the Army Office of General 
Counsel, the designated Army Freedom of Information Act appellate authority. 
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Additionally, if you choose to appeal, the appeal must be received by the appellant 
authority (Army General Counsel), no later than 60 days following receipt of this letter. Please 
send correspondence to the following address: 

BrianA. May 
RDECOM, ATTN AMSRD-CCF 

5183 Blackhawk Road, E4435 
Aberdeen Proving Ground, MD 21010-5424 

Fees were not assessed. Should you have any questions or concerns regarding the 
processing of your request, please contact Mr. Brian May at (410) 436-2289 or 
brian.may3@us.army.mil 

PATRICKR. SHELDON 
Initial Denial Authority, RDECOM 

Enclosures 



PsycltoChemtcal'Agents 

CHEMICAL WARFARE LABS ARMY CHEMICAL CENTERMD 

14 SE'P1956 

Distribwtlon authorized to . W$"Gov't.agencies and their 
. cQnJracto~s; Adm inletrative!()pe'raliPna I U'erSBP 1956. Other 

requests·.sltallbe .referre.fto Army'ChemicalWarfare L.aboratory, 
. . EdgawoodArsenal,MD 21010 .. 

NOTICE 
There has been a classification change 

, to this document. It is the responsibility 
of the recipient to promptly remark it to 
indicate change. 
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UNCLASSIFIED I LIMITED 

Redistribution OfDTIC-$upplied Information Notice 

All information received from OTIC, not clearly marked "for public release" may 
be used only to bid on or to perform work under a U.S. Government contract or 
grant for purposes specifically authorized by the U.S. Government agency that 
is sponsoring access OR by U.S. Government employees in the performance of 
their duties • 

. Information not clearly marked "for public releasell may not be distributed on the 
public/open Internet in any form, published for profit or offered for sale in any 
manner. 

Non-compliance could result in termination of access. 

ReproduJ;:tion Quality NotiJ;:e 

OTIC's Technical Reports collection spans documents !rom 1900 to the present. 
We employ 100 percent quality control at each stage of the scanning and 
reproduction process to ensure that our document reproduction is as true to the 
original as current scanning and reproduction technology allows. 
However, occasionally the original quality does not allow a better copy. 

If you are dissatisfied with the reproduction quality of any document that we 
provide, please free to contact our Directorate of User Services at 
(703) 767-9066/9068 or DSN 427-9066/9068 for refund or replacement. 

Do Not Return This Document To OTIC 
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AD NUMBER 

ADl12239 

CLASSIFICATION CHANGES 

TO 

unclassified 

FROM 

confidential 

AUTHORITY 

apq d/a ltr, 21 dec 1980 
.. 

THIS PAGE IS UNCLASSIFIED 
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AD NUMBER 
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CLASSIFICATION CHANGES 

TO 

confidential 

FROM 

secret 

AUTHORITY 

30 sep 1959, 0000 5200.10 

THIS PAGE IS UNCLASSIFIED 
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SECURITY REMARKING REQUIREMENTS 

DOD 5200.1-R, DEC 78 

REVIEW ON 28 SEp 76 .. . 
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nime gency 
Reproduced by 

DOCUMENT SERVICE CENTER 
K NOT T B U I L 0 I N a, DAY TO., 2, 0 H 10 

This dc·cument is the property of the United States Government. It is furnished for the du­
ration of tht~ contract and shall be returned when no longer required, or upon recall by ASTlA 
t':l the fo1:0'lf1ng address: Armed Sel''fices Technical Information Agency, 
A;OC ume.' t Service Center, Knott BuUding, Dayton 2, Ohio. 

... __ ... _ .... _---_._-----------------_._-----, 
~'iOTICE: lMIEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA 
ARE USED I'OR ANY PURPOSE Oi1HER THAN IN CONNJ!C'r·':'N WITH A DEI<'INITELI RELATED 
GOVERNME ~IT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS 
NO RESPON:;IBILrry, NOR ANY 'OBLIGATION WHATSOEVER; AND THE FACT THAT 'I'HE 
GOVERNME'IT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE 
SAID DRM,-1 ~rGS, SPECIFICATIONS, OR atHER DATA IS Nor TO BE REGARDED BY 
IMPLIC /\TJ.(,N OR OTHERWISE AS IN ANY MA.'tfflER LICENSING THE HOLDER OR ANY OTHER l PERSON Oll CORPORATION, OR CONVEYING ANY RIG'lTS OR PERMISSION 10 MANUFACTURE, 
USE OH Sl~LL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 
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This dOCUMent contair.s iO:oru3tion affecting the national defense of the 
United States wUhin "'he lOOaning of the Espionage taws, Title 18, U.S.C., 
sections 793 and 791,. The transmission or the rev-elation of its contents 
in any manner to an unauthorizen purson is prohibited by law. 

Reproduction of this document in lmole 01' part is pro­
hibited except with permission of the issuing office. 
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----~UNCLASS\F'ED 

Chemical Warfare Laboratories 
Report No. 207::'. 

PSYCHOCHEMICAL AGENTS (C) 

Pro\ect No.: ~-08-02·018-01 
Notebook NO.; None 

Date Submitted: 24 August 1956 

UNCLASSiFiED 2S2P7. 

APPROVED: 

ALBERT R. DREISBACH 
Colone~Medical Corps 
Direct.or of Medical Research 

S ,D. SllNER 
~puty Commanda"l;' f01' 
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UNCLASSIFIED 

( c) ABSTRACT ( u) 

(c) Hecommendations of ve.:rioua Chemical COl"ld committees on 
psychochemical agents and cE::rtain cd te:r.ia. for the C'ons1deration of 
potential agents are pJ.'esented, 

(u) Present int!'anlu:al Rn.d ,::,,~·:ramur.al wo!'k is reported, and 
emphasis is placed on t.~e p,:ese!1~ $ t a h.lS 0.1. 1:"5 p~og'.:'a.m in respect to 
clinical studies. 
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PSYCHOCHEMICAL AGENTS (C) 

I. (s) INTRODUCT~~ (u). 

(c) During the past year a cOll!prehensive study of psychochemical 
agents has been made by the Ad Hoc S~udy Group on Psych~~hemical Agents. ~ne 
following quotat1ons from the report of thie group (1) serve a6 an excellent 
introduction to this report prepared for the Eleventh Td.partite Conference. 

(S) ilL 1 Terms of Reference (U). 

(S) The chairman of the Research and Dev~lopment Coordioat~g 
Committee on Biological and Chemical Warfare, in a memora~dum dated 
3 June 1955, requested the Tech.~ical Advisory Panel on Biological 
and C[~ruice.l Warfare to study the problem of psychochemical ag~nts 
with the following terms of reference: 

a. State::nent ot' "he P.::'oblem: 

The Chemical Corps has been conducting e. feasibility 
study over the past rew years on agents ~otentially capable of 
produoing mental changes of an incapacitati1.\g nature when 
administered in sublethal doses. 'r11is has involved syntheEis 
of selected groups of compounds, a.nimal experimentation and 
finally, testing of their effectiveness in humans. Concurrent 
worl~ has been conducted on cOll!pounds wl.ich antidote the (·('.tecta 
of these psychochemicals. The re:sults indicatg that psy::h"· 
cheJ'!liC!als offer promise of military value. Tl!e invef"tigauons 
of the Chemical Corps are at a stage which roerits the advi~e 
of an outside group. 

b. Recommendation: 

A Study G10Up on Psychochemical Agents be appointed to 
examine the general fie11 of chemical warfare agents that induce 
;~r.tal aberration and hallucinatjon. This group will confine 
itself to the overt military 8Ilplicp..tion of t,hese substances. 
The following questions should br: eonsidel'ed. 

(1) What t.ypt"s of ps'}'< hie e!'ff·~~ts are tp.chnically 
feasible and for what duration can ~hey b~ expected to last? 

(2) \{r..at ;.rill bo the probable effpcte on personnel? 

(3) Is there pu!'fic1ent promise in tHe field to 
warrant an extensive program ~f resbarch and de~elopment? 

(IJ) If the a!:swr t') (3) e.bove is af'ntlllst.1ve, 
what approaches should bt" conside!'ed for a (c·e.l.o,'l1able resea::{'h 
and development effort in this :'1e1<.1'; 
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V. 
I 

SECRET 

(u) "1.2 The StU/IX Group (U). 

The chairman of the Technical Advisory Panel appointed 
the followint; members to an ad ho~ study group 'to conduct the 
requested study: 

of the OASD (F.&D), ac ted as secretary 

(u) Ill. 3 .Meetings (U). 

The Group held meetings ••••.•• and received a series 
of ~r1efings and presentations of subject matter which are 
attached ••••••• At the conclusion of the second meeting, 
studies were requested !rom various members!of the proup. After 
tbe ch3irman coneolidated the studies in draft form, the secretary 
visited each member of the study group and discussed the consoli­
dated report. This formed the baSis for the final'draft of the 
report. " 

(s) The Ad Hoc Study Group proposed a detailed protocol for experi-
menting on volunteers and recommended that 

"(1) The exper1.m.ent as outlined in detail in this 
I'eport, be carried out wit.h volunteer units a.l soon as practicable. 

"(2) The potential and promise in Ghe use of psycho­
chemical agents in warfare be re~evaluated upon completion of the 
SI".9.11-",,:.H - ~xperiments. 

"(3) Increased efforts bp. placed on screening 
chemicals in the lysergic acid ~taBR t~ !inA e substitute for 
LSD 25· 

"(4) Condition(:;d reflex studies, uslng psychochemical 
agents, be made on dogs and additional higher animals other than 
man. This should not E'xclutle other studit...r: v;' oehavior. 

"( 5) For long-term toxication and lethal dosage 
studies, the dog, or sutlar larger a.nimals be em'ployed.!! 
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(b) (6)

SECRET 

(u) The author assumed responsibility for the clinical research pro-
gram of Chemical "Tarfare Laboratories ou 1 Februe.ry 1956. Since then, sUb­
sequent discussion betweenllllllllllland the author resulted in general agreem~at 
as to the program of. research to oe conducted in this field by the Chemical Corps. 

(C) It will be the purpose of this report to briefly summarize some 
of the more pertinent present knowledge in this field, to partially ansver 
some of the recommendations of the advisory group, and to give an indication of 
the present status of the research program on psychochem1cals. The authority 
for the proposed CmlC plane for tht use of volunteers in the psychochemical 
program ;re.s received on 24 May 1956. This necessarily means that a considerable 
portion of the .!ork on voluntc£'r subjects must be the subject of a verbal report 
to the Tripartite Conference: rather than being presented in this paper. 

II. (B) CONSIDERATION OF P~\L CANDT.DATE An~'TS (C). 

(5) For prsctical purposes. psychochamical asents may be considered 
to h.~ compounds ca.pahle of causing dernugement of mental processes by pnft 0= 
more actions on the higher -pa..:rt of the central nervous system, thereby pl',:,dvc:ing 
in humar.s such symptoms as anxlety, irri tabUi ty, distorted perceptions cf tinle 
and space, hallucinations, feel1nBIl of unreality, and d1sa.saoc1&tion :rrrnn -i,.':>P, 
environment. Thia might or might no't include loss of consciousness. Such 
compounds may well have other physiological and pharmacological action, suc~ 
o.s the effects upon the autonomic UU-:"'lOUS system, but th1s may be of seoondaI',Y 
importance. The criteria defined by CCTC action (2) are SJ follows: 

"(1) Type of Action: Psychochemical agents ahould cause temporary 
mental and/or motor incapacitation (~h as a "tate of suspende~i 
anilllation) of personnel. 

"(2) !!-:ei(Utl of ACl,ion~ The agents should act promptly attClt 
administration, preferabJ,y in less than an hour. For sabotage 
(c 0 vert) operations, agents with delayed action (several 
hours) prior to onset ,of symptoms may be useful. 

"(3: Duration ot Action: It 1s desirable, but not eecent1a.l, that 
the agents have no pennanent effecte. T'ue n:.!.nlnlum t1nl.e for 
dura tien of action (symptoms) should be 21;. hours. Agents 
whose ect10n lasts for several days (ev~n A week) may be 
desirable for some pu-~oses. 

n(4) Effectiveness: Thdse agents should have a potenny at lea.st 
equal to the nerve gases. This "'e:MS that a dosllge 01 '·.~u-
0.75 mg. should incapa.clte.te Ei mall. '!'his should not restrict 
research and experimentation on leas potent compounds which 
may furnish data ann information leading to 8. greater under­
standing of and/or h"ti.f'l' psychochem'tcnls. 
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SECRET 

"(5) Toxicit;y:! ThesE' agents should have a low intrinsic toxicity; 
howev~r~ comparatively high toxicity should not be the bade 
for diflcarding substances :r.av~ng th! desired in.capacitating 
properties. 

~'(6) Dissemination: The agents should be capable o~ being :i.i.s­
seminated in airborne flmn Wlder all environmental condi tiona 
likely to be encountered. 

"(1) Stability: The agents should be capable of belng stored for 
long periods of time WldF..r all extremes of et.',vironmental 
condi tions. ,: 

(0) A survey of numerous compounds included within the catego~J of 
potential psychochemical agents has led to a '.:oncentrated study of three Pl'O­

to type groups of \. Jlllpounds which may hi. .... :: va.lue: (l) mescaline and related 
compounds - because of their characteristic hallucinaturj cff'3cts, (2) N,N-d1-
ethyllysergamide (LSD 25) and related compounds - because of their extreme 
potency in producing anxiety, hallucinations, and psycbosea vith a.n unusually 
vide marrtn between dones producing mental effef'ts and lethal d.Jse~, and. . 
(3) the a~tive ingredients of marijus.n!!. and relat.ed tetrahydrocannabinol 
derivatives - because of the interesting type 01: lo"',g-' .... sting central netvous 
system depression. seen wit~ relatively smull doses of a fe~ of these compounds. 

(o) The attainment of various orj~ctlves in tbte program requi.-es 
that the investigation of such psychochemical agetlts be paralleled by investi­
gation of compo~~da p0tentially useful in prevention or treatment of the eire~t~. 
Potential propbylactic and ther~peutic compounds appear to categorize themselves 
into two IIlClln groups: (1) Sedatives, such as the barbiturates and (2) "tran­
qulllizers," such as chlorpromazine (2-chloro-10-(3-dimethyla.minopropyl heqo­
thiazine), re.~rpine, azacyc!onol. 

III. ( 0) INTRAMURAL BAS!C fu'IfD APPLIED RESEARCH ON PBYCBOOlJOOCALS (C). 

A total or 45 compounde have, to date, been delivered to 
Clinical Research Division of these laboratories for ~tucly (3). ~ese may 
be d.tvid.."~ !..",\'o 31~ mescaline derivatives, 2 indol~8 of lysergic acid group, 
1 aniline derivative, and 8 tetrahydrocannabinols. l'h~ 1I1es:':8lil'lP. g."oup is 
moot usefully subdivided according to the number and 10ca.tiQ!'> of methoxy groups 
on the benzene ring. One group of ~ig.llt cf +b~"c cOlllpoll.."\ds has a Iilethylene­
dioxy linkage rather than two me'tit:oxy grouJ..s. 

IV, (C) TO..m!.TY STUDIES (U). 

Of the total gr()UP of 45 COll.'!.\Jl. •• w" 22 have been investigated 
for t('lx~l'tty tC' ;.he extent of IiP.termining LD50's in at least five species of 
an1ma.J.s. An a.d.d.i tional 14 compouncit:l have been inveatigt1. ted for toxicity to the 
extent of determination of l.I)50 by intraperitoneal injeotion in mice. Part of 
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CONFIDENTIAL 

this work was done under contracts DA·18-108-CML-3968 an~c 
Uni'lersity of Michigan, the principal investigator being ____ 
Part of the work was done in Field ~~xlcolo~· Branch and a further port1o~ by 
persormel of the Neurology Branch of these laboratories. These data, "tQg~ther 
with the identifying numbers of' the CQDj:t/ounds, and their st.r:'uctural fonntJ.!l.e 
have been compiled in table 1. The reference note given at the extreme right 
of the table indicates the laboratory in which the work was done and the 
report where details may be found. 

v. (C) COMMENTS Oli TOXICITY Th'F'ORMATION (C). 

The information in table 1 represents 120 LD50 determinations on 
36 different compounds in one or more of five ~pecies of animals and represents 
the to~~l utilization of more than 5,000 animals. Wh~n sufficient information 
has been obtained to pel~it the calculation of the ratio, of the effective dose 
as compare~ t~ the lethal dose, the value of this ratio Nill then permit 
select.ion of fur the: compounds for study. It must be understood that no 
~ompound is accepted or reJe~ted for further study on the basis of toxicity 
det~j'':lination alone. 

~ination of the t~ble indicates that ther~ is no single 
species which it; consistently more j::"""'!>itille or less SE'!1sitive to these com­
pounds. For economIc reasons the n\Ullber of LD50 determinations in monkeys and 
in dogs is somewhat less in this series. Examples can be cited where all 
'~ec1es show approximately the same sensitivity to a compound, and other examples 

'ld be cited where the lethal dose in one species is as much as ten times the 
t.OIh .. '\rable dose for another species even though the route of administratj.or "q 

the same. 

Except for the tetrahydT.ocannabinol derivatives, almost; all of 
these compounds produce convulsions before death. In many cases, hypersenei­
tivity to stimuli, hyperactivity, tremors, or ataxia are reporte u. ~ .. _ .. 

• lII.IIetrah drocannabinol derivatives whjch have thus far been studie 
all p:-oduce a depressant Type of response in the animals thus 'far 

stu ied. Compound lIIis conspicuous for its long duration of action. 
~suggest1ve ine.tions has been l'eported in dogs given I 
......... and In cats the phenomenon has been observed 
following In monkeys l;h1~ 1s reported after the 
edministra and difficulty in vision is r~portad in monkeys who 
have received 

Pharmacological and physiological action of these compounds is 
being /!.":.ud~.ed under extramural coutract and in three other 'branches of' our 
Medical R('search Directorate. The Compara '. tve Phys'iology Branch ~, develuj,.,tng 
techniques for screening psychochemical ,,:o:.4po\mds on a largE' variety of species 
of an1.mals. Tne Psychology and Hwnan Engineering Branch is c':mducting. 
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(b) (2) High

(b) (2) High

C·OMf'Cf').O",'lJ!" • -J~ <.vE.Pt IP.~.L 

behavioral. studi' • .:; on :':',:lm,uJ .. : I' 1-.Il, •. " Y -=:0 p~ri vnt c ,rt.a in tasks under i.he 
influence of certain of thc3~ !~g .!'1'3, Ne:.r.rology r:-anch is conducting a 
prolonge4 st·.l0y of acute ani~ cero!'.l,; (lesagett in rllesut> and &pider monkeys. 

l.l. order to etudy tr'e l';I:all%'ltioD of effects of '.;he;e agents on 
'the cp.nt.cal !U~l'.'C;U6 ~;j ~t":ll1, t!".e m~th(lo ::!esc.t'{.b"d in previous conferences using 
the so~c. .1..Led tl'tl.".6CE'.: ,1: '11;.1 ~: ej·~.rati('n, ,w'y' .,"t is a method of sf;udying the 
effect of +.ran:')mJ.:>s.i.,1!). '-'f l.C ... ~':!;:' 1c.)ull,€,'l \.1 "the anime.l brain, hl1.s 'been u.aed (4). 
In ordC!r t,,) /'orrel'\',c; .)(IU O(llll:ptl('C' 1'Ml<)( ;Lc,;uracy of this type of preparation, ti 

more cOSIDCJrLly 9.c:::~j)~~ .. il 5l)~~~', ~,,,,~pVLl l'eflex preparation in the cat has been 
Used for stu.!.;- ,,:.·joeli/"~ at 1.i:,i.,· i ~"'I; using this preparation 1.ndicates that 
(8.) mesce,U~!~\ ::;~.:~:;: ~,.J ,.vlil;(;:a:t.I!l.tj\.·r.~ (.f 2.5 to 5 mg./kg. has a primary action 
of inhibition .. V;, f.:\;~::'; -=~t1:n J~ :);e"lf:!nt in most of tbe prepE.rations studied, 
and (C-) the ur'.J.g <)1':~i1io 1. ... (,,1: ... .:: ,=rfe~t:i.ve in the SBme ran~e of dosage on the 
cord pre'!:,!!' !.I.tj or. PI! ttl the \;U.£"t.l.ce.l p·cpE'ration. 

(c) '"':lu:·("l;'l>y:!:1.")' . .l'!; 1..~ .... J.. bioc hemicf3.l, b1stological, and cUnical 
})6tholoeict:; otuo..!nlJ (~; t',.eJjf-' ~ompounds on both man an4 animal6 are very 
import.B."" in ~} . ..,. S"',.:.i,fv .... (.f. this group. The a.:nount of literature is tremendous, 
part..1C).~c1r:ty c"n ti:' i:.:uJl"c i • 01' LSD, sQDle of its analoga, and various so-ce.lled 
htre. '-1'_111 • t !!";'f I; jm;vuno.s. 

\ (") Fl'c" the recent stimulus in the .field on thia subJect. it would 
..se~!t 1'.h .. t '1LJ;..tlj '.e'>ctiTch laboratories now have departed from tbe overworked 
"ptn"'f~ .1I:l.e-at~e( :.line field to this field of 3-(2-a.m1noethyl)-5-indolol 
(s~t':::tt :\',\~ .. ) anu its related structures. 

(u) This is not a ste.te~ent of disparagement, but rather to point out 
the vast interest in fundamental research on these compounds, which undoubtedly 
will greatly improve our understanding of some of the fundamental processes of 
the central nervous system. In light of thiS, it would ~eelJl unfi tUng to launch 
upon a large-scale basic mechanism study of such cQDlPounda, but rather to 
concentrate attention on two compounds of interest in the light of current 
military needs. 

(C) If one is also aware of the vast clinic&l'psychiatr1c experience 
in the field of mescaline and LSD type of compounds, he becomes smothered by 
the preponderance of conflicting repnrts. tiovever, through this ma.~e of 
clinical reports, methods, techniques, and ('lin· ~al laborat<:'l'y f:t.nd1ngs, ce,'t"'. in 
information becomes ~vident. 

t!! In choosing two different representative COmpOW:I.'l,a, _and 
for close study, some better COmpCl~:=~ :~~ ~ell have been overlovked. 

f these compounds do not measure up to expec'ted results, it is in no wayan 
indication that the 'flhole program ohould be ebandoned. . 
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(u) It has heen repeated often in the literature that if most 
subjects ere given enoughcof ons of these compounds certain things happen, 
some of which are observable and othe::rs which ca..'1 be only detected by 
objective testing • .) Responses are depende.a:t on the personality complex, the 
pl'cS;,;en t physical and mental ste. 'us, the dosage administered, the environmental 
conditions, and very probably, the subjects' knowledge that thr~y received or 
may possibly h'l.'!e received a drug. 

(C) _::.0 an oral effective dose l'e.nge of 0.5 to,5 gamma/kg. 
(35-350 gWmnaI70-kg. man) produces physiological and psychic changes which 
may either be meQ.s·lll"ed and/or observed. The onset of action is usually 
within 1/2 hr., and the duration nf action 11IIly persist for as long as 8 hr. or 
more but usually is of shorter duration. 

(c) (tetrahydroca.onabinol type) in oral doses 
from 10 too 70 gamma/kg. produce marked hypotenl:lion 6..."\d often psychic ma.nifesta­
~lons which may perSist for as long as 24 to 48 hr. 

(U) Th'~ buman toxicity data available to dat09 ind.tcate a wide safety 
margin between effective and lethal doses. 

VII. (C) MM 1605 VOLUN'lEER PROGRAM (U). 

(u) 'fne clinical program of these laboratories is designed to obtain 
as many s'mJec~ive and objective measurements as is practicable. Therefore,-it 
1s divided into several phases. 

(u) ~ I, Evaluation of the Indiv:f.dual Subject (U). 

A. FPl6ical ~1nation. 

1- General 

2. Neurological 

3· Chest X-ray 

4. EKG 

5· EEG 

6. Hemogram 

B. FSlchiatric Eva~..lliE.. 

The clinical psychiatrists assess the following points: 

1. Early and present family strnctures and poo1t1or. of thE' s"bJect 
w1t&"lin the structure; feelings about relatives, parents, and 
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siblings, idelltif1cation with adult figures and attitude t(}ward 
family members; feelings ebo~t persons in authori~y. 

2. Educationsl, 60cial, ard economic background ane experiences. 

3. Significant life exper+ences - military, occupational, ~eligiou~. 

4. Modes of adapt~tion; strivings and goal seeking; inhibitions and 
methods of dealing with them; reactions to failure and inadequacy 
(denial, repression, depression, hostility, etc.); r~actions to 
success end achievement; use of alcohol, to~c~o, and drugs. 

5. Attit·..ld(! towards the experimental procedures; motivJ3.tions for 
taking part in the expe riment • 

6. Primary motivations, inhibitions, suggestibility and reaction to 
the ~xperimental physician and the environmental surroundings. 

7· Exis'~ence of psychopathology - motivation in takUl~ part in 
exp~riment and attitude toward it. 

c. Psych91~lcal EvalUdtion. 

1. Tests designed to determine the subject I'S personality structure 
are gi'len by the clinical psychologists. These include SU>!!l 
tests as the Rohrschach, MMPI, Goldstein-Scharer, Halstead 
category Test, Thematic Aperception ~est, and others. 

2. Intelligence tests, such as the Wechsler-Bellevue test, are used. 

3. Tests to detect alteration in sensory perception, determination 
of react1op. time to vil3ual and/or pain stlmuli, the critical 
flicker rusion test, wld the estimations of visual and auditory 
thresholds are of valu,= for providing criteria of the effects 
of tho drug on the sensory system. 

(u) Methods of Dosage Administration an~ ObselvationPeriods \U). 

Oral routes aloe uGed, e.xcept u.ml...:r I..t::z·t.ain speci!'ic circUUlstaaces. 
The double blind method of administration 1s ut.lli",ed throughout. The dosage 
ranges are within the previou61~' stllt-ed levels. All personnel are attended on 
a 24-hr. basia by phYl:>icians and medically trained personnel thro':e;b·;,,,,t ~b'" 
T..:at,1ng periods. 

(u) Phase II, Group Studies (U). 

This phase will involve interaction within srta.ll groups of four 
!!leI! ··~th concomita.nt studies of the foregoing rla\.l.U'e, in addltlon t.o which 
group interaction and :esponse is noted. 
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(c) Phase III (U). 

This is divided into two parts. In the first l'Jart, organized 
groups with recognized leaders will be subjected to various problems of 
intelligence, memory, interrogatiou, and higbly skilled ma~lpula.t!ve procedures. 
They will be placed in v~-yL~g position~.cf responsibility, under vaIjing 
conditions of having the leader receive the drug alone, their receiving it and 
not the leader, and many variations of such procedures. 

The second part 'Will use larer.r groups, with recognized functions 
'pf command. This may include such things ao: the action of a firing battery or 
a mortar group. It may be the fullction of part of a 1~;txE installation; and it 
will include, if feasible, operations including those of Navy, Marine, and Air 
Force personnel. Future plans J depending on concurrence by Departments of the 
Navy and Air Tca!e and their Surgeons General, call for tactical Air Force crews 
who have been well integrated as functioning un!ts to undergo experimental 
procedures. It is also hoped that small cadree. til' Fleet Marine Force combat­
trained troops might be used for selected f1.eld testa. 

vtII • ( C) ADDITIONAL CLINICAL STUDIES (\1), 

(u) In coz-reld.tior:. with the above, critical studies are made of 
biochemical and hictological alterations of the blood and its components. 
Studies are made of electrolyte balance and ot urinary excretory f'unction, 
including both normal and stress metabolities. 

(C) Additional information of value is gained from sources of 
schizoph~nic patients 'With permanent subcortical electrodes. In this manner 
repetitive eXB:l!l.1na.tione of brain wove patterns using a number of compounds at 
varying dose ranges in the same individual have been made posaible. 

(U) In the field of prophylaxis and therapy, several sources of 
information of clinical trial have been ~de available. This information is 
utilized wherever possible and when necessary extramural contractors have 
undertaken more intensive clinical studies on such prophylactic and therapeutic 
a6f:::lta. 

(C) Six support inS instit.utions are doing specialized work under 
cont.t.·act, at the preaent time} in this fie.l.d vI.} sl.:.pplem(?!:'-4.: efforts on tM.s 
program both from the agent aspect p~d also 1L~~ the·prophylactic and 
therapeutic standpoints. 

IX. (C) DISCUSSION (U). 

There are many other compounds that have been studied quite 
intensively and sh':)w promise in t.he psychochembal program, but which have been 
deleted from future concentrated study be~ause they do not meet the criteria 
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of' dosage, solubllit,y, or stability in solvents or as aerosols. Mescaline is 
an example of a drug which requires large doRes (SOO mg.) and is not stable. 
a-Chloralose, though requiring stm11ar doses for effects in humans, might well 
be considered. as a possible screening or interrogative type of cOJlllY.md (;). 
Al.ka.loids are expensive ea.nd usually vel~' cUfficw. t to synthesize. Certa1n 
ana.lo~s of I.SD?5 are promising but are in the preliminary stage of animal. 
exper:1:a.L_.tation. f .ructural relationships among aome of' the psychically active 
co~ounda that are of interest to these labor~tori~G are indicated 1n app~ndiY. 
A. 

A word of caution to those who would 
.u;,u;:,"",1;) conducted in this """',"'<n' .. m 

This is one of the pr1ncipal deterrents to a.ttempting tasks 
8.8 outlined by the Ad Hoc St~ Group on Psyc.hochemicals. Such tasks might well 
get out of hand despit .... :.'aborate precautions. 

It has been shown that in animal experimentctlon there is no 
single species which is consietently ~'re or lesa sensitive to these compounds. 
However, examples can be cited where a~: species show approximately the same 
sensitivity to a co~ound, and other e~les are octed where the lethal' dose 
in one speciey is as much as ten ttmes the comparable dose for another species 
even thougl. the rout~ of administration 1s the same. Certaillly within the 
same species thl:re may welI'De~comiaerable variability. '""'i!here are various 
reasons for believing that man has va~ing tolerances to these compounds. '!be 
human orgs.niam is the most cOlUplex structure "known • Man is also the most 
reactive to his environment. Most of his reactions occur automatically through 
his senscry perceptivesystcms and his autonomic nervous system, and reflexly 
through part of his central nervoUil system withllut his conscious thought. The 
greatest advantase he possesses over other animal life is the eno~us com­
plexity of functions of the cerebral cortex and related structures. Certainly 
it mur,t be admitted that there is great variability among men in the funetiona.l 
respor.se of the It.,ay~he. II tt these compounds : alter certain sensory and somatic 
systems such as auditory, visual, and position sense to a varie.1::1e degree in 
cllffere,at individuals, then one might also expect that the paychic manifestations 
exhibi ted under the influence of the dl'ug 1Il:1.~ht ~.J 1'.0 vary depending on such ./I'" 

things as personality complex, present physico.' an; mental status, o.nd the 
environmental condi tiona. It is I'eport€'d tl'.at both man and animals do ac'quh-e 
tolerance to daily a~1A1strati~_ of some of these compounds, but this tolerance 
~idappears l(itbL'l 3 clays after discontinuation of thp. drugs (1). 'l'hesE: Ql'~~ <i 

few of the problems presented in this program. 
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x. (c) RECOMMENDATIONS (u). 

It is recommended that the paychoc 
the United State$ at the maximum 

3. (C) E. Ross F.a.rt J CWLR 2021, Psychochemical PrOgl'a.m, Status 
Report as of 31 December 1955, 3 May 1956. 

4. (u) Conference on the Pharmacology of Psychotomimetic and 
Psy"botherapeutic Drugs; New York Academy of Science, April 12-1'\ "."1;(, 

5. (U) Tu.1.ane Ullivoroitv, Contract Report DA .. a-:l~w·.~-'5~:::;, 
April 1956. 

6. (u) C. Elkes, J. Elkes, and W. Mayel ·Cr.:),.r. .sa. U· .... cinoge.a.1c , 
Drugs, Lancet 268, 719 (1955). 

7. (U) H. Isbe 11, H.F. Fraser, A. ~iklcr, and:1 S. BHHeville J 

Tolerance to Diethylamide of Lysergic Acid (LSD-25) Fed. Pro~. 14, 354 (1955). 
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APPENDIX B 

STRUCTURAL RELATIONSHIPS AMOK3 SOO PSYCHICALLY ACTIVE COMPOUNDS (C) 

1. (U) Phene~lamine Der1vat:Jves (U). 

CH30, 

CH30-< >-~.~-rm,;. Mescaline 

CH3cY" 

10 studying modifications of this structure, the number and 
position of the methoxyl groups were varied, and the side chain was altered in 
some casel . '1 substitutions of small groups. 

Adrenaline 

2. (C) Indole Del'1vatives (U). 

CON/ali5 
r " I 'C2~ 

-C1I.3 
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Less complex structures related to LSD are under investigation. 
Among these are s:1Jr.tp~ ~ indole ethylamine derivatives and mono-, di-, and 
tricycl1c COmpOUfiUs related to fragJDents of the LSD structure. 

.lIarmine 

~ls substance ls sald, to be a potent intoxicant and halluci:oating 
agent. Its structural relation to LSD (above) and yohilllbine (below) 1s apparent. 

Yohimbine 

Oll 

3-(2-Aminoethyl)-5-indolol (serotonin) 
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t;9P'F.I I. "'1 ! 

';', l . 

fJ
'--·--OH 

HO 'l j . ::::-.. I ~ (a) Adrenochrome 
HO N\ (b) l-!IIethll-3,5,6-~doletriol 

~adrenolutin)' . 
C1I

3 

<a> (b) 

AdrenochrOlle is an oxidation product of adrenaline and might be considered as 
showing a biochemical link between the indole and the phenethylamine type of 
mentally active Bubstancp.s. 

3. (c) P~t~opyran Derivatives (uj. 

OH 

-=-. 
\, ;'-~C~C~~CHJ 

, /­
C-O 

ct( 'cu3 

Tetrahydrocannabinol 

This is the active constituent of roar1jua,~. Se\~ral modifications of this 
structure were prepared, including the potentially valuable one (EA 1476) in 
which tbp. C5 sido chain is replaced by l,2-d1methylheptyl (~H--rH-CH2CH2CB2~CH~) 

group. I tH3 C'H 3 

4. (U) G-~e Agents (U). 

Isoprppyl methylpbosphonofluoridate (GB) 

D!i.!lopropyl phospnor()I1UO~': <.ute (G'r') 
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5. (u) Curare and Related SY9the"tic Paral:y2f1ng Agents (U). 

d-Tubocltrarine is a complicated quaterna~ biabenzylisoquinol1ne 
alkaloid. Its paralyzing properties are duplicated 'to some extent in some 
s1mpl1t'ied bis-quaternary &mines. The following structures are tYl-ical: 

+ + 
(CH3) ji-(CH2)lO-B(CR3) 3 

I l~~ 
': (CH3>;-ClI2CR2-O-\ ~l= ~2 
~ ~-~ J 

·N,N,B1,N'-Tetramethyl-l,lO-decanediamine, 
alk;l halide salts and others 

6. (u) Substances...!'!l'lated to Bulbocaeine (U). 

k:~ _. < . '\ 
Q-~ -r 

CH30 OR 0 0 ,/ 
~2 

Bulbocapnine 

(U) Substances Relat,,;d to Belladonna Alkaloids (U). 

r
n,,_CU-CB2 C;~OH 
- I I I ~-\\ 

N-CH3 t:-OOC-CR-\, _ / I ' .. --
CH2- 01- H2 

Atropine 

8. (U) Tranquilliztng Agents (U) • 
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\ / 
NR ,'-C--oH = 8 isomer 
~ b of meratro" 

aJa-Diphenyl-4-EiEerid1nemethanol 
(frenquel) 

~1EhenYl-2-p1peridlnemethanol 
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1 Technical Library, OW Laboratories (Record COp~) 
2 .. 10 Technical Library, ~ Laboratories 

II Director of Medical Research, 'lhru: Technical Library, Oil 
taboratories 

12 .. 13 Chief, Clinical Research Division" Thru: Technical Library, ~ 
Laboratories 

14 Executive Secretary~ Coordirating Committee on Biological-Chemical 
Warfare, Office of Assistant Secretary of ~£ense, Research and 
De'relopment, Room 3D 1050.9 The Pentagon, Washington 25, D. C." 
.A t;,n: Chief, Library Branch 

15 Cc.nmander, Headquarters, Quartermaster Research & Develo}:lllent Command, 
Quartermaster Research &:. Development Center, Natick, Mass., Attn: 
Technical Library 

16 CorlUllllldant, COlTllland & General Staff College, Ft. Leavenworth, Kansas, 
Attn: Archives 

17 .. 19 Chief Chemical Officer, Dept. of the A.r1rq, Washington 25, D. c. 
20 Secretary, CrnlC Technical CoI1Dll.i.ttee, Building J., Army Olemical Center, 

Md. 
21 Assistant CCrnlO tor Planning & Doctrine Office, Chief Chemical 

Officer, Dept. of the Anrry, 'Washington 25" D. C. 
22 - 24 Commanding Officer, CmlC Intelligence Agency, Room G7)6, T-7, 

Gravelly R:>int, Washington 2>, D. C. 
::!5 Commanding General, QnlC Research and Development Co, dlland, Dept. of 

the I.:nr:y, Washington 25, D. C. 
26 Surgeon, Rocky Mountain Arsenal, Chemical Corps, Denver 2, Colorado 

27 .. 26 Commanding Officer .. CmlC Training Command, Ft .• McClellan, Alabama 
29 Chief, Technical Operation"!. Dugway Proving Gl"Ound" Dugway, utah, 

. I • - ::. A. -= • M. 

p p, ding , 
Center. Md • 

.32 Pref'lident, DmlC Board~ Army Cllemlcal Center, Md. 

• , rm;y 

3) Commanding General, Arms ",hbin~(...d.! Canter 8t rJhemical Corps Mat·~riel 
Command, Army Chemical Cente%'~ Md., Attn: Production Branch, 
lndustrial Division 

34 CmlC Advisory Council, Room 112, Building .3.30 .. Ar'!'!Y i:hem:i.cal Center, 
Md. 

35 Conm .. ,mder, BW Laboratorl.es~ Ft.. Detrick, Frederick, Md., Attn: 
Program Coordination Office 

36 CoIIIIIS.nding General, Frankford Ar'3enal, Philadelphia 37, Pa., A1itn: 
.~dical Director 

.37 Chief, Research and Development Divislon, Orrlce of the Surgeon 
General, Dept. of the Army!) Washington 25, D. C. 
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38 Chief, Preventive Medicine Division, Office of the Surgeon 
General, Dept. of the Army, Washington 2" D. C. 

39 Chief, Office of Pathology and Allied Sciences Consult.al.t, O.t'fice 
of the Surgeon General, DeJt. of the Army, Washington 2" D. c. 
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Army Medical Center, Washington 12, D. C. 
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46 CONARC Liaison Officer, Building 330, Army Chemical Center, Md. 
47 Director, rv'wal Reseflrch Laboratory, Navy Dept., Washington 2" D. C., 

Attn: Goete 6140 
48 Chief, Bureau of Medicine & Surgery, Special i;eapons Defense Division, 

(Code 74) Navy Dept., Washin.gton 2" D. C. 
49 Commanding Officer~ U. S. Naval Medical Research Unit No.1, 

Bldg. T-19, University of California, B~rkeley 4, California ,0 U. S. Naval Radiological Defense Laboratory, San ~ancidCO 24, 
California, Attn: Library Branch, Code 3-222A 

,1 - 52 Qlief, Bureau of Ships, Code 312, Room 1,28 (Technical Library) 
Main Navy Building, Washington 2" D. C. 

5, Director, Marine Corps Development Center, Marine Corps Schools ~ 
Quantico. va. 

,4 COl1lllandant, U. S. Marine Corps (A03H) Washington 25, D. C. 
5, Commandant, Marine Corps Schools, Quantico, Va. ,t. Commanding O1'ficer!' Naval Unit, Building 51, Army Chemical Center, 

Md. 
,7 Senior Special Weapons Defense Officer, Preventive Medicine Division, 

0ffice of the Surgeon General, USAF, Washington 2" D. C. 
,8 - 59 Surt!eon I s Cffice, Hq. Jl Air Materiel Command, Wright-Patterson Air 

Fo~ce Baae, Ohio: Attn: MOD 
60 Commander, Wright Air Development Center, Wright-Patterson Air Force 

BaSI;'~ f'Jhio, Attn: WCRDF ... 6 
61 Comrr~nder~ Hqs., Air Resp.~rch & Development Comman~, PO Sex 1395, 

Ba1 timore 3, Md., Attn~ RDl'DHA ' 
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