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DEPARTMENT OF THE ARMY
US ARMY RESEARCH, DEVELOPMENT AND ENGINEERING COMMAND
5183 BLACKHAWK ROAD

ABERDEEN PROVING GROUND MD 21010-5424
REPLY TO
ATTENTION OF:

December 7, 2009
Office of the Chief Counsel

Mr. John Greenewald

Dear Mr. Greenewald:

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)(1) 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 circumvention 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:

Brian A. 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

Sincerely,

PATRICK R. SHELDON
Initial Denial Authority, RDECOM

Enclosures
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 14SEP 1956

- Distribution authorized to U.S. Gov't. agencies and their
- contractors; Administrative/Operational Use; SEP 1956. Other
requests shall be referred to Army Chemical Wartare Laboratory,
: ~Edgewood Arsenal; MD 21010. .
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. of the recipient to promptly remark it to
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f DTIC-Supplied Inf tion Notice ¥

All information received from DTIC, 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 release" 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.

R tio ity N

DTIC’s Technical Reports collection spans documents from 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 DTIC
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=89=ABSTRACT (U)

Recommendations of verious Chemical Coris committees on
psychochemical agents and certain criteria for the conslderation of
potential agents are presented.

(v) A Present intramu-al and =+ ramursl work 18 reported, and
emphasis is placed on the pvesent status n! ™ program in respect to
clinical studies.
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PSYCHOCHEMICAL AGENTS wse
1. =e®y= INTRODUCTiON (U).

. During the past year & comprehensive study of psychochemicel
agents has been made by the Ad Hoe Study Group on Psychcchemical Agents. The
following quotetions from the report of ihis group (1) serve as an excellent
introduction to this report prepared for the Eleventh Tripartite Confereace.

wlwdm ") ] Terms of Reference (U).

S o The chairman of the Research and Development Coordinating
Committee on Blological and Chemicel Warfare, in a memorandum dated
3 June 1955, requested the Technical Advisory Panel on Biological
end Cremicul Warfare to study the problem of psychochemical asgents
with the following terms of reference:

8. Statement of vhe Problem:

The Chemicel Corps has been conducting a feasibility ’ i
study over the past I'ew yecars on agents potentially capable of
produping mental changes of an incapacitatlug nature when
administered in sublethal doses. This has involved syntheris
of selected groups of compounds, animal experimentation and
finally, testing of their effectiveness in humans. Concwrrent ]
work has been conducted on compounds wlhich antidote the efiects ]
of these psychochemicals. The results indicate that psyeho- ‘
chemicals offer promise of military value. The investigations ;
of the Chemical Corps are at a stage vhich merits the advine )
of an outside group. !

b.  Recommendation:

A Study Gioup on Psychochemicel Agents be sppointed to
examine the general field of chemical warfare agents that induce
wental aberration and hallucination. This group will confine
itself to the overt military applicetiion of these substances.
The following guestions should bs considered.

(1) Whet types of peychic effe=cts are technically
feasible and for what duration can they be cxpected to last?

(2) Wnat will be the probable effects on personnel?
' (3) Is there euificient promise in tris field to
werrant an extensive program of rescarch and development?

(3) I the auswer to (3) ebove is affirmative,
what approaches should be coneidered for a rexsonable research
and development effort in this fieldy

y “SECREY
R
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() "L.2 The Study Growp (U).

The chairman of the Technical Advisory Panel appointed
the followinyg members to an ad ho- study group o conduct the

j (b (6)

(b) (6) of the OASD (R&D), scted as secretary
to the group.

(U) "i.3 Meetings (U).

The Group held meetings ....... and received e series
of briefings and presentstions of subject matter which are
attached ....... At the conclusion of the second meeting,
studies were requested from verious membersiof the Group. After
the chairman coneolidated the studles in draft form, the secretary
visited each member ¢f the study group and discussed the consoli=-
dated report. This formed the basis for the fipmal-draft of the
report.” :

e The Ad Hoc Study Group proposed a detailed protocol for experi-
menting on volunieers and recommended that

"(1} The experiment as outlined in detail in this
report, be carried out with volunteer units a3 soon as ypracticable.

"(2) The potentisl and promise in the use of psycho-
chemical agents in warfare be re-evaluated upon completion of the
gmall-mmi+~ ayperiments.

"(3) Increassed efforts be placed on screcning
chemicals in the lysergic acid class to find £ substitute for

13D 25.

"4} Conditioned reflex studies, uslng peychochemical
agents, be made on dogs and additional higher animals other than
& ) &
man. This should not exelude other studiic o/ oehavior.

"(5) TFor long-term toxication and lethal dosage
studies, the dog, or similar larger animels be employed.”

—SEEREF—
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(v} The suthor asssumed responsibility for the clinleal research pro-

gram of Chemical Warfare Laboratories oun 1 Februery 1956. Since then, sub-
sequent discussion between IEAWIOMMand the suthor resulted in general agreemeat

as to the program of researszh to ve conducted in this field by the Chemical (orps.

e It will be the purpose of this report to briefly sumsrize sope
of the more pertinent present knowledge in this field, to partislly answer
zsome of the recommendations of the advisory group, and to give an indicetion of
the present status of the research program on psychochemicals. The authority
for the proposed CmlC plant for the wse of volunteers In the psychochemical
program was recelved on 24 May 1956. This necessarily means that a considerable
portion of the .fork on volunteer subjects must be the subject of & verbsl report
to the Tripartite Conference, rather then teing presented in this paper.

LY, =f@%= (ONSIDERATION OF POTENTIAL CANDIDATE AGENTS @

el For practicsl purposes. psychochamical agents may be considered
to b= compounds cepuble 2f causing derougement of mental processes by one or
more actions on the higher part of the central nervous system, thereby prodveing
in humans such symptoms as suxiety, irritabllity, distorted perceptions <f time
and space, hallucinations, feelingn of unreality, and disassociation from ibe
environment. Thig might or might nox include loss of conacicusness. Such
compounds may well have other physiological and pharmacological action, such

ag the effects upon the autonomic nevvous system, but this may be of secondary
importance. The criterie defived by CCTC action (2) are as follows:

"(1) Type of Action: Psychochemical agents should csuse temporary
mental and/or motor incapacitstion (#uch as a rtate of suspended

animation) of personnel.

"(2) Rapidity of Action: The agents should act promptly aften
administration, preferably in less than an hour. For sabotage
(covert) operations, agents with delayed action (several
hours) prior to onset.of symptome may be useful.

"(3} Duration of Action: It Is desirable, but not escential, that
the agents have no permanent effeete. Tue zininmum time for
duration of action (symptoms) ehould be 2% hours. Agents
whose action lasts for several days (evin » week) may be

desirable for some purposes.

"{k) Effectiveness: These agents should have & potency at least
equal to the nerve gases. This ~eans that a doscge of .50~
0.75 mg. showld incapacitete s man. Thie should not restrict
research and experimentation on leas potent compounds which
may furnish data and information leading to a greater under-

stending of and/or hotier psychochemicals.

—SEERET-
3
UNCLASSIFED

TR W TG e e ]

L U—
— b v e



brian.may3
Line

brian.may3
Line

brian.may3
Line

brian.may3
Line

brian.may3
Line

brian.may3
Line

brian.may3
New Stamp

brian.may3
New Stamp


"(5) Toxicity: These agents should have a low intrineic toxicity;
however, comparatively high toxicity should not be the bvasis
for dircarding substances having the desired incapacitating
properties.

Y(6) Dissemination: The agente should be capsble o7 being dis-
seminated in sirborne form under all environmental conditlons
likely to be encountered.

“(7) Stability: The agents should be capable of being stored for
long periods of time under all extremes of esvironmental
conditions.”

A survey of numerous compounds included within the category of
potential psychochemical agents has led to a concentrated study of three pro-
totype groups of «.apounds which may have value: (1) mescaline and related
compounds - because of their characteristic hallucinatiury offects, (2) N,N-di-
ethyllysergamide (LSD 25) and related compounds - because of their extreme
potency in producing anxiety, hallucinations, and psychoses with an wousually
wide marpin between doses producing mentsl effecvs and iethal doses, and
(3) the active ingredients of marijusna and related tetrahydrocarnabinol
derivatives - because of the interzsting type cof long-lasting central nezdvous
system depression seen with relatively smuil doses of a fav of these compounds.

The atteinment of various ot jsetlves in thle vrogram reguirss
that the investigation of such psychochemical ageats be paralleled by inveati~
gation of compounds potentiully useful in preventiou or treatment of the effects.
Potential prophylactic and therapeutic compounds appear to categorize themselves
into two medn groups: (1) scdatives, such as the barbiturates and {2) "tran-
quillizers," such as chlorpromazine (2-chloro-10-(3~dimethylaminopropyl heno-
ihiazine), reserpine, azacyclonol.

ITI. =69= INTRAMURAL BASIC AND APPLIED RESEARCE ON PSYCHOCHEMICALS =fes.

A total of 45 compounde heve, to date, been delivered to
Clinical Research Division of these laboratories for study (3). These may
be divided in'c 34 mescaline derivatives, 2 indolee of lysergic acid group,
1 aniline derivative, and 8 tetrshydrocannabinols. The wesnaline group is
most usefully subdivided according to the number and location of methoxy groups
on the benzene ring. One group of sight cf +tkeeo compounds has a mathylene~
dioxy linkage rather than two methoxy grours.

IV. =e@8= TOXICITY STUDIES (U).
Of the total group of b5 comp.ou.d., 22 have been investigated
for toxierity 4c ihe extent of determining LD50's in at least five species of

animais. An additional 14 compounds hLave been ilavestignted for toxicity to the
extent of determination of LD50 by iniraperitoneal injection in mice. Part of

—SECRET—
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this work was done under contracts DA-18-108-CML-3968 anWa
University of Michigan, the principel investigator being

Part of the work was done in Fleld Toxicology Branch asnd a further porticz by
personnel of the Neurology Branch of these laboretories. These data, together
with the identifying numbers of the campounds, and their steuctural formulse

have been complled in table 1. The reference note given at the extreme right
of the table indicates the laboratory in which the work was done ané the

V. i COMMENTS ON TOXICITY INFORMATION  ras

The information in table 1 represents 120 LD50 determinations on
36 different compounds in one or more of five epecies of animals and represents
the totwsl utilization of more than 5,000 animsls. When sufficient information
has been obtained to permit the calculation of the retip of the effective dose
as compareq to the lethal dose, the value of this ratio will then permit
gelection of further compounds for study. It must be understood that no
compound is accepted or rejected for further study on the basis of toxicity
detesrmination alone.

Examination of the table indicates that there 1s no single

apecies which 1s consistently more sengitive or less seusitive to these com-
pounds. For economic reasons the number of LDS0 determinestions in monkeys and
in dogs is somewhat less in this serles. Examples can be cited where all
pecies show approximstely the same sensitivity to & compound, and other examples

14 be cited where the lethal dose in one species is as much as ten times the
vom, rable dose for another species even though the route of administratior *e
the sanme.

Except for the tetrahydrocennabinol derivatives, almost sli of
these compounds produce convulsions before death. 1In many cases, hypersensi-
tivity to stimuli, hyperactivity, tremors, or ataxie are reporte

e thrag
tetrahidrocannabinol derivatives which have thus far been studied| (b) (2) Ilugh

(PRSI 211 produce o depressant type of response in the animals thus far
studied. Compound QUGMEN1s conspicuous for its long duration of action.
suggestive of hnllucinetions has been reported in dogs given [QNGRSIES

: In monkeys ithis 1l reported after the
§ and Aifficulty in vision is reported in monkeys who

-

Pharmacological and physiologicel action of these compounds is
being siudied under extramural contract and in three other branches of our
Medical Research Directorste. The Compara’ ve Physiclogy Branch 1t develuping
techniques for screening psychochemical coupounds on & large veriety of speaies .
of animals. The Psychology and Human Engineering Branch is conducting.

—CONFIDENTIAL—
5
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vehavioras studies on naimns ¢ nbll.ty 2o perfurm ciriain tasks under ihe
iufivence of certain of thoszs cg.rvs. Newrdlogy ivanch is conducting a
prolonged study of acute and ctroni:s Cdosages in rhesus and spider monkeys.

D, order to study tie loeallzution of effects of thee agents on
the centeal nevreus sgstom, ihe methed describod in previous conferences using
the so-c .lled trursce  liss) prgp-ration, w7 is 8 method of studying the
effect of *ransmlsslon of wexve icyulses i the animel brain, has been used (4).
In oxder 1o rorreland sad cowpace the accuracy of this type of preparation, a
more CORBUNLY 80Cepiid Ahiad’ tusuenial reflex preparation in the cat has been
uged for sinly Ivieenc~ ab e 14-e using this preparation indicetes that
(&) mescaline, zives iu .unceatrations of 2.5 to 5 mg./kg. has & primary action
of inhibition, {(n, Ffaci: zalicn iz uvresent in most of the preperations studied,
and (¢) the drug Sevime to bt we wffertive in the same range of dosage on the

%

coxd prepe-ustion ax in the cocticel recperation.

Vi el CLYWICL, SHUNTES {U].

e Houzepbysd o' agio~i. blochemical, histological, and clinical
pathologice’ stulins ol t.ess- ompounds on both man and enimals are very
importaes in e gildss o 0f This group. The amount of litersture is iremendous,
partimiiarly on th: Cludret of L8D, some of its analogs, and various go-celled

"tra aye1ll teleg csmpounds,

Fre~ the vecent stimulus in the field on this subject, it would
sgem that neny L eseuarch leboratories now have departed from the overworked
epinsp.  ine-adrer 1line field to this field of 3-(2-amincethyl)-5-indolol

(serotoni.) anu its related structures.

(0) This is not a statewent of disparagement, but rather to point out
the vast interest in fundamental research on these compounds, which undoubtedly

will greatly improve our undersianding of some of the fundamental processes of
the central nervous system. In light of this, it would seewn unfitting to launch

upon & large-scale basic mechenism study of such compounds, but rather to
concentrate attention on twe compounds of interest in the 1ight of current
military npeeds.

i If one is also aware of the vast clinicel psychiatric experience
in the field of mescaline and LSD type of compounds, he becomes smothered by

the preponderance of conflicting remorts. However, through this maze of
clinical reports, methods, technigues, and clin‘ecal laboratcry findings, certain

information becomes evident.
(b) (2) High|

C In cheoosing two different representative compoundz, and
for close study, some better compounds z7; well bave been nverloouked.
T

these compounds do not measure up to expected resulis, it is in no way an
indication that the vhole program should be sbandoned.

—CONFIDENTFHAd—
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(v) It has been repeated often in the literature that if most
subjects are given enotgheof one of these compounds certain things happen,
some of which are obselvable ead others which cen be only detected by
objective testing. ® Responses are dependeat on the personslity complex, the
presenc physicsl end mental sta‘us, the dosage adminisiered, the environmental
conditions, and very probably, the subaects' knowledge that they received or
may posslbly have received a drug.

RIS 1 an oral effective dose reage of 0.5 to.5 gamma kg.
(35-350 gamma/70-kg. man) produces physiological and psychic changes which
may either be meesured and/or observed. The onset of action is usually
within 1/2 br., and the Quration of action may persist for as long as 8 hr. or
more but usually is of shorter duration.

OO totrahydrocannabincl type) in oral doses

from 10 to 70 ga.mma/kg produce marked hypotension and often psychic manifesta-
tions which may persist for as long as 24 to 48 hr.

The buman toxicity data available to date indlcete e wide safety
margin between eff'ective and lethal doses.

VII.=fe9= MM 1605 VOLUNTEER FROGRAM (U).

(o) Tne clinical program of these laboratories is designed to obtain
as many subjective and objective measurements ae is practicable. Therefore, 1t
is divided into several phases.

(v) Fhase I, Fvaluation of the Individual Subject (U).

A. Thysical Exemination.

1., (Ceneral
2. Newrological

3. Chest X-ray

L, Exc
5. EEG
6.  Hemogram

B. Psychiatric Evaluation.

The clinical peychiatrisis assess the following points:

1. Early sad present family strunctures and position of the subject
within the structwe; feellngs about relatives, perents, and

T UNCLASSIFED
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giblings, identification with adult figures and attitude toward
family members; feelings eboust persons in authorivy.

2. Edueationel, social, ard economic background ané experiences.

3. Significant life experiences ~ military, occupttional, religloud.

L. Modes of adaptation; strivings and goal seeking; inhibitions and
methods of dealing with them; reactions to failure and inedequacy
(denial, repression, depression, hostility, etec.); rzactions to
success snd echievement; use of alcohol, tobacco, and drugs.

5. Attitude towards the experimental procedures; motivations for
taking part in the experiment.

6. Primsry motivations, inhibitions, suggestibility and reaction to
the experimental physician and the environmental surroundings.

7.  Existence of psychopathology ~ motivation in taking part in
experiment and attitude toward it.

C. Psycholozlical Evaluation.

1. ‘Teets designed to determine the stbject"s personality structure
are given by the clinical psychologists. Theszse incliude such
tests as the Rohrschach, MMPI, Goldstein-Scharer, Halstead
Category Test, Thematic Aperception Test, and others.

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

3. Tests to detect alteraiion in seasory perception, determination
of reactiopn time to visual and/or pain stimuli, the ecritical
flicker fusion test, and the estimations of visual and auditory
thresholds are of value for providing eriteria of the effects
of the drug on the sensory system.

(U) Methods of Dosage Administration and Observation Periods {U).

Oral routes are used, excepl under vertain specilic circumsisaces.

The double blind method of administration is utiliced throughout. The dosage

ranges are within the previously stated levels. All personnel are sttended on

& 24-hr. basis by physicians and medically trained personnel throvghout +ke
Lesbing periods.

(U) Phese II, Group Studies (U).

This phase will involve interaction within small groups of four
men  with concomitant studies of the foregoing nature, in addition to which

group interaction and response is noted.

UNCLASSIFIED
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W= Phase III (U).

This 1s divided into two parts. In the first part, organized
groups with recognized leaders will be subjected to verious problems of
intelligence, memory, interrogation, and highly skililed manipulative procedures.
They will be placed in varying positions.of responsibility, under varyiag
conditions of having the leader receive the drug alone, their receiving it and
not the leader, and many varietions of such procedures.

The second part will us2 largsr groups, with recognized functions
oi‘ command. This may include such things as the action of a firing battery or
a mortar group. It may be the fuhction of part of a NIKE installation; snd it
will include, if feasible, operations including those of Navy, Marine, and Alr
Force personnel. Future plans, depending on concurrence by Departments of the
Navy and Alr For:e and thelr Surgeons General, call for tactical Alr Force crews
who have been well integrated as functioning unlts to undergo exverimental
procedures. It is slso hoped that smell cadres. i Fleet Marine Force combsat-
trained troops might be used for selected field tests.

VILI #e@9== ADDITTONAL CLINICAL STUDIES (¥),

() In correlation with the above, critical studies are made of
biochemicel and hictological alterations of the blood and its components.
Studies are made of electrolyte balance and of urinary excretory function,
including both normal and stress metabolities.

e Additional information of value is gained from sources of
schizophrenic patients with permasnent subcortical electrodes. In this manner
repetitive examinations of brain wave patterns using s number of compounds at
varying dose ranges in the same individual have been made possidle.

(v In the field of prophylaxis and therapy, several sources of
Lnformation of clinieal trial have been r.de available. This informstior is

1tilized wherever poseible and when necessary extramural contractors have
undertaken more intensive clinical studies on such prophylactic and therepeutic
agsats.

e Six supporting institutiouns are doing specilalized work under
contract, at the present Lime, in this f{ieid .¢ supplemenrt efforts on this
program both from the agent aspect end also i.owm the prophylactlc and
therapeutic standpoints.
weés=  DISCUSSION (U).
There are many other compounds that have been studied quite

intensively and show promise in the psychochemical program, but which have been
deleted from future concentrated study becsuse they do not meet the eriieria

~CONFIBENTHE—
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of dosage, solublility, or stability in solvents or as aerosols. Mescaline is
an example of a drug which requires large doses (500 mg.) and is not stable.

¢-Chlorelose, though requiring similar doses for effects in humans, aight well

be considered as a possible screening or interrogative type of comp and (5).
Alkalolds are expensive and usually very difficult to synthesize. Certain
analogs of LSD25 are promising but are in the preliminary stage of animal
experim_.tation. £ ruetural relationships among some of the psychicelly active
compounds that are of interest to these leborutories are indicated in sppendiy
AQ

A word of caution to those who would

(b) (2) High

(b) (2) High This is one of the principal detervents to attempting tasks
as outlined by the Ad Hoc Study Group on Psychochemicals. Such tasks might well
get out of hand desplit~ :.“aborate precautions. .

:(b) (2)’H1gh

It has been shown that in animal experimentctlion there is no
single species which 1s consietently more or less sensitive to these compounds.
However, examples can be cited where a.l specles show approximstely the same
sensitivity to a compound, and other examples are ancted where the lethal dose
in one specles 15 as much as ten times the comparable dose for another specles
even thougl: the route of administration is the same. Certainly within the
same species there may well De-comeldérable varidbility.There are various
reasons for believing that man bas varying tolerances to these compounds. The
human organism is the most complex structure Xnown. Man is also the most
resctive to his environment. Most of his reactions occur autamatically through
his senscry perceptive systems and his autonomic nervous system, and reflexly
through part of his central nervous system without nls conscilous thought. 'The
greetest advantage he possesses over other animal life is the enormous com-
plexity of functions of the cerebral cortex and related structures. Certainly
it murt be admitted that there is great variability among men in the functionsl
resporse of the "maynhe." If these compounds | alter certsin sensory and somatic
systems such as auditory, visual, and position sense to & varietle degree in
differeat individuals, ther one might also expect tha%t the psychic manifestations
exhiblited under the influence of the drug micht slro vary depending on such *~
things as personality complex, present physica' an? mental stacus, and the
environmental conditions. It is reported that both man and animels dc acquire
tolerance to dally administratic.. of some of these campounds, but this Lolerance
digsappears within 3 dsys afier discontinuation of the drugs (7). These are s
few of the problems presented in this program.

—GCONFIDENTHr—
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X. wf@= RECOMMENDATIONS (U).

It is recommended that the psychochemicel
by the United States at the maximum practicable rate.

(b) (2) High

XI. =feoem BIBLIOGRAFHY (U).

(b) (1) (A)

3. E. Ross Hart, CWLR 2021, Psychochemical Program, Status
Report &8 of 31 December 1955, 3 May 19%6.

k. (U) Conference on the Pharmacology of Psychotcmimetic and
Psy~hotherapeutic Drugs; New York Academy of Science, April 12-1h “y5f,

5. (U) Tulane Universityv, Centract Report DA .3-l0R~Mi-480%,
April 1956.

6. (U) C. Elkes, J. Elkes, and W. Maye:r -Oroc#, Ssllucinogealc
Drugs, Lancet 268, 719 (1955).

7. (U) H. Isbell, H.F. Fraser, A. Wikler, and i %. Belleville,

Tolerance to Diethylamide of Lysergic Acid (LSD-25) Fed. Proc. 1%, 354 (1955).
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APPENDIX B
STRUCTURAL RELATIONSHIPS AMONS SOME PSYCHICALLY ACTIVE COMPOUNDS $8d=

(U) Phenethylemine Derivatives (U).

CH3O\
CH3G-©"CH2~CH2 -NH, Mescaline
CH30""

In studying modifications of this structure, the mmber and

position of the methoxyl groups were varied, and the side chain was altered in
some case3 .y substitutions of small groups.

2.

BO— CHOHCH,NHCH Adrenaline
B
we@a== Indole Derivatives (U).

_Aafs

CON

~

“CoHs

N,N-Diethylliysergamide (LSD)

\ N-CHg 2-Bromo-N,N-diethyllysergamide (BOL)

17 UNCLASSIFED
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CONT-Cais

N-Ethyllysergamide (LSM)

Less complex structures related to LSD are under investigation.
Among these are simp®v indoie ethylamine derivatives and mono-, di-, and
trieyclic compounis related to fragments of the LSD structure.

Harmine

* m————————

XN
CH30 \\a }v
H H3

This substance is said tc be & potent intoxicant and hallucinstiag
agent. Its structural relation to LSD (above) and ychimbine (below) is apparent.

Yohimbine
B
2 [——l \rCHaCHQNHe 3-(2-Amingethyl)-5-indolol (serotonin)
X NE
—GOMEIDIENThAL-
Appendix B w<omnerdbigump

UNCLASSIFED



brian.may3
Line

brian.may3
Line

brian.may3
New Stamp

brian.may3
New Stamp


UNCLASSIFIED

GNPk

2 o Lo
O /\——-{——on :omid i......._. .
AT e e
LH | {a2drenolutin)-
5 CH,
() : (v)

Adrenochrame is an oxidation product of adrensline and might be considered as
showing & biochemical link between the indole and the phenethylamine type of
mentally active substances.

3. wkdm Per.opyran Derivatives (Ul.

CH3 OH

Ry ’
\ /\___ng’cﬂecﬁe(}H_ECH,3 Tetrahydrocannabinol
P

A0
CHB CH3

This is the active constituent of marijuann. Se\veral modificetions of this
structure were prepared, including the potentially valuable one (EA 1476) in
which the Cg side chain is replaced by 1,2-dimethylheptyl (.qu“?x-caacaecuacnacna)

group. Gy CH3
k., (U) G-Type Agents (U).
/ |
CHgF —F Isopropyl methylphosphonofluoridate (GB)
N
0-CH(CH3),
/)
(ClﬂI3 ) pCHO—P—F Di!sopropyl phospnoro: Luor: <ute (IFQ)
(CH3)2
UNCLASSIFIED S —
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5. (U) Curare and Related Synthetic Paralyzing Agenis (U).

d-Tubocurarine is & complicated quaternary bisbenzylisoguinoline
alksloid. Tits paralyzing properties are duplicated to some extent in some
simplified bis~quaternary amines. The following structures dre typical:

+
(CH3)3N CHy)y o~ N(CH) N,N,N',N'-Tetramethyl-1,10~decanediamine,
| alkyl halide salts and others
| + j Alkyl halide salts of the b,4'-bis(2-
- (CHy) 311-052@2-0._\ aimethylammethyl) diether of
' a' ~diethyl-4,4 " ~stilbenediol

6. (U) Substances Yzlated to Bulbocapnine (U).

Bulbocapnine

7. (U) Substences Relatsd to Belladonna Alkaloids (v).

.32-cl:u-—-032 Tﬂe‘m
N-CH3 CB—00C-CH—\/ ’ / Atropine

8. (U) Tranquillizing Agents (U).

2-Chlare “0-(3-Dime thylaminopropyl) -
phenothidzine chtorpromézine,

,/¥~Cl thordzine, lactsrgil)

(bitp) 5-—N-—(CH3)o

UNCLASSIFIED
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- N e ~ e
NH —C~—0F = 8 isomer §>”-c.*.og
N of meratran 7 .

\_/ 7/

a,~-Diphenyl -4 -piperidinemethanol C+Z -Diphenyl-2-piperidinemethanol
1frenquel§
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1
2-10
pu
12 - 13

1

15

16

17 - 19
20

21
22 - 2k

27 - 28

Technical Library, CW Laboratories (Record Copy)
Technical lLibrary, CW Laboratories
Director of Medical Research, Thru: Technical Library, oW
Yaboratories
Chief, Clinical Research Division, Thru: Technical Library, CW
Laboratories
Executive Secretary, Coordinating Committee on Biological-Chemical
Warfare, Office of Assistant Secretary of Defense, Research and
Development, Room 3D 1050, The Pentagon, Washington 25, D. C.,

Atin: Chief, Library Branch
Ccamander, Headquarters, Quartermaster Research & Development Command,
Quartermaster Research & Development Center, Natick, Mass., Attn:
Technical Library
Commandant, Command & General Staff College, Ft. Leavenworth, Xansas,
Attn: Archives
Chief Chemical Offi.cer, Dept. of the Army, Washington 25, D, C.
Secretary, CmlC Technical Committee, Building 1., Army Chemical Center,
Md.
Assistant CCmlO for Planning & Doctrine Office, Chief Chemical
Officer, Dept. of the Army, Washington 25, D, C,
Commanding Officer, GmlC Intelligence Agency, Room G716, T-7,
Gravelly Point, Washington 25, D, C,
Commanding General, CmlC Research and Development Co,mand, Dept. of
the Army, Washington 25, D, C.
Surgeon, Rocky Mountain Arsenal, Chemical Corps, Denver 2, Colorado
Commanding Officer, CmlC Training Command, Fi. McClellan, Alabama
Chief, Technical Operationa, Dugway Proving Ground, Dugway, Uhah,

f 384 chip :

LINEsS 34 * -k

(b) (6)

32
33

34

35

37

Director, CmlC Operations Research Group, Building L83, Army Chemical
Center, Md.

President; CmlC Board, Army Chemical Center, Md,

Commanding General, Army uhemreal Center & Themical Corps Materiel
Command, Army Chemical Center, Md., Attn: Production Branch,
Industrial Division

CmlC Advisory Council, Room 112, Building 330. Army (hemical Center,
Md.

Comander; BW Laboratories, Fu. Detrick, Frederick, Md., Attn:
Program Coordination Office

Commanding General, Frankford Arsenal, Philadelphia 37, Pa., dtin:
Medical Director

Chief, Research and Development Division, Office of the Surgeon
General, Dept., cf the Army, Washington 25, D, C,
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Chief, Preventive Medicine Division, Office of the Surgeon
General, Dept. of the Army, Washinghton 25, D, C.
Chief, Office of Pathology and Allied Sciences Consultant, Office
of the Surgeon General, Dest. of the Army, Washington 25, D. C.
The Director, Armed Forces institute of Patholcgy, Walter Reed
Army Medical Center, 6825 16th St., N, W., Washington 25, D. C.
Director, Walter Reed Army Institute of Research, Walter Reed
Army Medical Center, Washington 12, D, C.
Chief, Operations Division, Army Medical Service School, Brooke
Army Medical Center, Ft, Sam Houston, Texas
Headquarters, CONARC, Ft. Morroe, Va., Attn: ATMED
CONARC Liaison Officer, Building 330, Army Chemical Center, Md.
Director, Maval Research Laboratory, Navy Dept., Washington 25, D, C.,
Attn: Code 6140
Chief, Bureau of Medicine & Surgery, Special Weapons Defense Division,
(Code 7h4) Navy Dept., Washington 25, D. C.
Commanding Officer, U. 3, Naval Medical Research Unit No. 1,
Bidg. T-19, University of California, Berkeley L, California
U, S, Naval Radiological Defense Laboratory, San Francisco 2k,
California, Attn: Library Branch, Code 3-2224
Chief, Bureau of Ships, Code 312, Room 1528 (Technical Library)
Main Navy Building, Washington 25, D, C.
Director, Marine Corps Development Center, Marine Corps Schools,
Quantico. VYa. :
Cormandant, U, S. Marine Corps (AO3H) Washington 25, D, C,
Commandant, Marine Corps Schools, Quantico, Va,
Commanding Officer, Maval Unit, Building 51, Army Chemical Center,
Md.
Senior Special Weapons Defense Officer, Preventive Medicine Division,
Office of the Surgeon General, USAF, Washington 25, D, C.
Surgeon's Cffice, Hq., Air Materiel Command, Wright~Patterson Air
Force Base, Chio, Attn: MCD
Commander, Wright Air Development Center, Wright-Patterson Air Force
Base. Thio, Attn: WCRDF-6
Commander, Hqs., Air Research & Development Command, FO Eox 1395,
Baltimore 3, Md,, Attn: RDTDHA ‘
Commander, Air Research and Development Mzmmand, PO Bex 1395,
Baltimore 3, Md., Atin: RDTDAB
Commander, Air Force Armament Center, Eglin Air Force Base, Florida,
Attn: ACWC ‘
Commandant, School of Aviation Medicine, USAF, Randolph Air Force
Base, Texas, Atitn: Research Secretavy
Headquarters Strategic Air Command, Offutt Air Force Base, Nebraska,
Attn: ICABD :
Director, Air University Library, Maxwell Air Force Base, Alabama,
Attn: AUL-L6Th
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AF Development Field Representative, CW laboratories, ‘vilding 330,
Army Chemical Center, Md,

AF Ammunition Services Office, Symbol: OOR, Hill Air force Base,
Utah

Director, USAF Project RAND, The RAND Corporation, 170) :4ain St.,
Santa Monica, California, Attn: Librarian, 'hru: Comnder,
Norton Air Force Base, California, Attn: SBAMA Liaison

Commander, Armed Services Technical Information Agency, locument
Service Center, Knott Building, Dayton 2, Chio, Attn: Y ICSCP
Operations Research Office, The Johns Hopkins University, 7 ™0
Connecticut Avenue, Chevy Chase, Md., Attn: Library

Senizr Army Representative, Dept. of Hezlth, Education, and Welfare
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