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Chemical l^rf&re Laboratories Report So. 2ÜÖ1 

RSYC1DCHKEC/IL J^OGRAM (C) 
STATUS æPCfiT AS Cf 31 SBOBCSR 1935 

(C) la recent years aajcr effort is the derexopsieat of aev » agents h&s 
been directed towers sore ietb&i agents.. Howeverf is certain mllltarf sit- 
-aticas s¡&¿zt «uitmst&ge could b« galaeã by iLe -use of agentó vhish produce 
s^nt&l der&ngewent and throng this pervert and render iiseffeetive the co¬ 
pies coordinated activities required for aiiitary perforaaace. C-a^wmä* 
Wiiisfc would fit this usage are referred to as peyefcocfoestical s^aat®. It is 
ccmsidered feasible to use paychoeiMSKicai actors for sliltary use, and a 
research pregrm concerced wits the isvestlgstioa &M devei epee nt” of co©,- 
pouiîds for use as psychoetasaical agesta is being carried out in the Chemical 
Warfare Laboratories under subprojects 4Seurologíeai Action 
of C¥ Averts, sad 4-CÔ--03*016-15 Faychocbesicai Agents . Applicable military 
characteristics for such agents were established aad approved by Cbeaicel 
Corps Ttecfenic&l Cassaifctee actios {Reference CCTC lie® 3-360, 30 Jime 1955). 

(C) Wm tern p«ye;iioc&«ác*â s^»t h»s aever .Mea a<leqi»'t*iy fefteá., Ai 
at.trs,pt will b# mi«- to áe so he«?. Pryehcx:he%ical a®«o:ta my be coasidered 
to b«- eosDoead«, capable of daranglag. mniMl process«« by- so® or -«sore aetiem* 
¢0-tM parts of tte «-«rursiT mêmrêm wynt-m, tlereby prsê«c;lûg M- It»«» 
»as- »«cli symfñmiB *s -»cxieij* Irritability, di.s'tert«4 percéptioss of tis» 
aaci - spa-c«, jÄUueioatloöS, feel.ias» of »areal ity aaâ dlss-oet&ti-c®. frç» tte 
iMmmÛt&w mwiTomsmt,. mie aiÿît or atl#at sot ■ íaelu-fc loas .-of ■ eoas-cioujs- 
a**«. Sttcfe. o-c^otsd« imy veil »ve other plssrsaeologie-mctloss. mssh as 
effeets upa the aatosaaic aervoas syst«*, bet tài« would be of 
laportasce. Ä tl« basis--of présent kao-wieõge- it vouiä sp-pear ittely 'tiiftt. 
sueli. ccapotmds would produce-tbeir e-ffects apeo the c-estr&l aenrsafi. sy-ste® 
in. a®Äat.« very saei lewer tlmri.■ those required for lethal effects. 

(C) A survey of the isultltude of drugs included within the category of 
potential^pcychoefceaical agents has lead to concentrated study of three 
types: l) æsealine and related compounds * becauee of their frans, fall- 
blown, ^and characteristic hallucinatory effects; 2) lysergic seid diethyl- 
naife (LSD 25) sad related eoispcniaâs - because of their extreme potency is 
producing anxiety, ha.Uucir.ati.3t13. and psychoses with an unusually wide 
mrglc between doses producing seat*! effects .and lethal doses; and 3) the 
active ingredients of a&ri Juana arid related te trahydrccanrab inc 1 der iva- 
tires - because of the novel type of long lasting central nervous systea 
depreeaioe, seen with relatively mmll doses -of & few of these cospcuads. 

(C)' Äe cc^5lete atfalisastrt of ’rarious-'c*..J«ctiv#e. is this prop*« re¬ 
quires that 'the. iareistigrtios of psfc-bocî3fi*ic&l agents be pear&iielesl by 
tares ti^tiCÄi of eca.|»-aö.iM potentially -wseftii .is prevent i» or trea-t»nt 
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of the effeeta , Potential prophylactic aßd therapeutic camgto-mäb appear to 
catagcríze themaelves into three groupa ; 1) »eaatives, such a» the bar- 
Mturatee; 2} tranquili«ers, such as chlorprowasine and reserplne; arid 3) 
specific antidotes, one example of which rmy be azacyclonol (Prenquel), 

C8) PMïMeoIôgi-c emiuattoa in ao,i»ls and in sum will form the subject® 
of mi*seqii«öt report«, 

(C) â total of If o<*p-ouôés- have 'h««i delivered to Clinic&i Be* 
»earch Bivisioa of th«*e lafeomtories' for study. These say he divided into 
3½ ««ealiae derimtlve«, two' talóle#» ooe aitiline derivative» and 8 tetra- 
hydroc-aarittbiiiolsV ' Thm mêotífüm gro^p- ia mo&i •mefxüly saMivîâeâ sccorciag 
to the .ötÄb# sod locâtlsa of vmimxy grouse OS' ti* beo.acne riog, fäae 
ÿfp# of 8 h»» a »tiiyieij.«»dioxy liaMge rather tl»n tw »tlic^xy p*oti»s,); 
The iadivWiaal settbers of -these various- groups differ in-atañer -asá arrasge- 
»n.t of earboß atosa in the alkyl chain tie toen«» ring sad 
mbIûg gyotçí. 

;{C| A formidable difficulty :ia the screening of suggested eoaçoussás '.bas 
been the obvio»* necessity for teat teg la mm at the serllest possible y tags 
of iavestlgation- Ä ma-ttre mmombie safety «aâ.to cc^Iy with legs! 

.toxicity i» fetermteed to 5 nlffereot species of 
aaiml» before-' trials are instituted in «on. It i.a this toxicitg? study, 
reporte-d ia the for* of 123^0 mad.. omfiMom limits ( calculated according te 
the method of Litchfield and STilcoason). vhich fcrse the bull of this report. 

Toxicity Stttii«® 

(C) Of the total group of 45 ccagpouadSj 22 'have been laves-tinted for 
toxicity to- the extent of determining LD5Ö in at least 5 species of salmi,* 
For 6 of these 22» work Is iacoaplete. te 3 cases the- supply bf coMpousâ 
ha« been eadsausted; in 3 others work Is still in pro-gres«. An. asMitioiml 
1% ecaapotmds haw been teveatigated for toxicity to the extent of <teter- 
aiaatioa of LBÇÔ by .intraperi’toaeal injection in mice* .Fart of tMs work 
ms iose under contract numbers BálÔ-lOÔ-CÂ-J^Ô and CM-“>663 with the 
IMiverslty of Michigan; the principal, tevestigator being Set- M. H'. Seer er $., 
As. additional -portion, of the work, was done in Field Ifoxleology Srancfe 'of 
these tefeeratôrí#»» aad a fui’taer portion fey persoasel of Seuroiogy .Brancia» 
the«« lalioratorie«. All. of thea-e date to^tbe-r «itt the idtrifcifyte^ ai*s~ 
bers of the co^otmds and their strwtursi fonsulae have- hem. cíaçsileâ in 
Table I- The reference note gives at'the extreme right of the table is* 
âícates tlie laboratory in which the work me dpse- and th* report where 
detalló way he found» 

Cornent 00 föxtclty feta' 

(S) Biese tsbuimteâ data wlïieh represeat 120 detera-ínat,jm-u of UÇO oa 
36 dlf-ferest ocmpoimân ia one or aer®- of 7 spec-ies of-as.lisais ireprese-at a 
total utiltmtiofi of aer# thaji 5,OCX) Mimls. It mist be imdersiood. that 
bo "‘».apouBd is •ccspteit or rejected, for- .further sTady, on the b« 
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toxicity àetemifiatícm. Äe« suf fielest iacforaotioc b&« beet 3b ta iced tc 
permit the isleulatioa of the ratio of dose effective ia prodtscisg dls- 
turbamcet to lethal oose tfcer. it will le the v&lue af this ratio *tich will 
permit selection of coapotaáa for further study, not the absolute mgnitude 
of the dosages trr/olveô. 

(U) Careful pertigal of the table indicate« that there is ac single 
specie® which ts coasietently acre sensitive or less sensitive. For eco¬ 
nomic reasons the accuracy of the LP>0 detemírj&t ios in marikeye aad in dogs 
Is aoaevh&t less than in amiler and lea« expensive animale . could 
he cited wbere all species show ap^rcxixately the sa« sensitivity to a 
coaçciSïd aod other examples could be cited where the lethal dwse in one 
specie« it as smefe as 10 timea the comparable dose for another species even 
though the route of sÄinlatratli® 1« the sase- 

(C) It 1« amfortiaiately true that there is sot yet enough work on a 
sufficient nuafeer of related coa^oundis to peralt any eoaeiusions as to the 
relationship of chœie&i at me ture to toxicity. 

Sysei««® frc^ac#«.. by Y&rioas dMpouad». 

(C) 'Ä» tolXmêMs cotmgmmâs .!»re ceeti isres-M^ted oalf by istrm.|*-ri to-aesl 
iajeetios»"!» mice œsd «» symstcafttoio^ baa- beea. reeort«4; 1290. 1291,- 
1302» 1303, im 1^2, 1313/131^, 1320, 1321» I32Í 132^, 1325, m& 153Ô- 

(C) In addition, ccoqpound 1315 is presently --iader investtien, axis 
Investigation has not progressed to tfc- point where statements can be =eá*. 

(S) for the ether coapauada there exist in report« frea the ’Jaiversity of 
Michigan or from Field Toxicology Branch, these labora tor tes. or Heure logy 
Branch, these laboratories, -de-tells of the symptoms ieveic-ped in animis 
being -used for toxicity determinations . Sxeept for the tetrsfcydrccannabinc*. 
derivativest aiacst ail of these ccspcun-in produce convuisicas before death. 
In aany cases hypsarsensitirity to stisiúi, hyperactivity, tremors . :r ataría 
are reported in addition. The three te trahydrccannab inti 1er i vat ires which 
have thus far been studied ii%77f 1^?6, and iuó5) ail produced & depressant 
type responso. Ojaçotasá Ibjé is coaapícuo«us fer its long duration :f act.:-:.. 

(S) Behavior suggestive of 'ßaliucinations has beer, reported in dogs 
given IJC*-. 1505, and possiMy, 155? cats this pbeoaaHmc-n has been ob¬ 
served following ioiô, 1322 and 1539 In sxxkeye, this is reported after 
1505. Mff icuity in visica is reported in soafcey® af ter H?5. Ibis letter 
is inferred from the animal bumping into obstecies as he aoves fres, place 
to place. 
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Bistribution (?) Stífr Copies C«emi.*ml ÜKrfore Laboratories Bepcrrt Ho. 2021 

Copies 

i-XO 

11 

12-14 
15 

16 

17 

l6 

19-21 

és¬ 

as 

24 

25 
26 

27 

28 

29 

30-34 

35 

36 

3? 

38 

39 “40 

-.Mpaícál Library, Reports Section, Bldg. 355, Arsy Chemical Center. 
Maryland 

-Executive Director, Coordinating Casnau^tee on Biological-Cheaical 

Warfare, Office of Assistant Secretary 01 defense, Research and 
Development, Room 3D 1050, The Pentagon, Washington 25, D. r... ATTH* 
Chief, Library Branch 

-Oiief Chemical Officer, Department of the Aray, Washtogton 25-. D. C. 

~^mmr,äiaß ^ ficer, CmiC Research è. Developaent Coaawtöd, ^Bhingt.oa 
25, D. C., ATTN: Research Divíâion 

Erector, Armed Forres ifedical Library, ?th Street & Independence 
Avenue, 3W, ifeshlogton 25, D. C. 

-Cbair»n, Medical Research §r I>veloi-nent Division, Office of Ibe 
Surgeon General, Department of the Army, Washington 25, D. c. 

-CoKBBand&nt, Arar/ Medical Service Graduate School, Walter Reed Aray 
Medical Center, Washington 12, D. C. 

-Conaaauding Officer, Chemical Corps Intelligence Agency. Äiiidiag T-7 
Gravelly Point, Washington 25, 13, C. ® 

-Chief, Bureau of Medicine à. Swtmrj, Special feapoas Defense Divi- 
Sion i Code 7kff Jfevy Itepartment, Washington 25, D. C. 

-Chief, Bureau of Ship-, ifavj Beparlasent, 'fenhington 25» D. 0., ATTl 
w-nief, control, Saivag» & Peraanael Protection &web 
Code 588 s 

-Chief, tee&u of -aHp», (Teclasicml Library, Code 362), Wmv Jktxmrt- 
sent, Washington 25, D. C. 

-Director, Naval Research Laboratory, Washington 25, D- C. Code 6l4C 

"™f* Sea^Sf SbiVS> Depart**Qt of ^ Washington 25? D* C., ÄXXöt wöd0 JjJusi 

-Mrectorate of Research and Develo|aaent, leaincarters. rmay Äah™ 
lagton 25, D* C., A3*E8: AFDRD-HF ’ 

-Senior cpeci&i Saapoas Defense Officer, Preventive Medielae Mvi- 

sion. Office of Tue Surdon General, 'JSAF Headquarters, Washington 

-Coionel Walter^A. Guild, Senior Aasy lepreaentative, ítepaxtaeát- of 

»alth, Edaerititas, and Welfare, Independence Ave, and 4th St., Boos 
5812, Washington 25, D. C. > 

-Director, Armed Services Technical Informática Agency, Knott Aiild- 
mg, Dayton 2, Ohio, ATS: IBC-SD 

-Execuwj.¥e Director, Operations Research. Office, Departaent of tie 

Army, Äe Johns Hopkins University, 7100 Connecticut Avenue, Chevy 
■Chase, Jferyiasd, AUS* Librarla«: 

-Headquarters, CQÜÂRC, Port Monroe, Virginia, kTBS: Medical Section 
-CocÄtndant, Medical field Service School, Port San Houston, Texas * 
-ocÄoaasüng Officer, Aray Medical Research Laboratory, Port Ka,ox 
Keat'uekw 

-Comaand'ing Officer, .Jal C 'Training Coaimnd, Port ÄClellan, Alabam 
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46 
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51 
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68 
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-Post Surdon, íte-cky Arís«alf Desver, Colorado 
-Ccasaasadlag Officer, Dugmy Ÿrry+ii+% Grouod, Dugaey, Ctss 
-Ccasaaodiag Oetseral, Vftsite Sands Proriisg Ground, Las Cruces, fev 
Mexico, ATTK: Safety Director 

-Cc®»andlß« General, Ordaance AsasunitioB Center, IS Ar®y, Joliet, 
Illinois, ATT»t ÖRGLY-S 

-Ccaaaaadin« Officer, S&ml îfeâical Research Uh.it Sc. i, Blig. T-19, 
University of California, Berkeley 4, California 

-U. S. Seval R&dioiogic&I. Defense- Laboratory,. Sac Francisco 24, 
California, ATUI: Director, Library 3r., C-ode 3-222A 

-ÜGmœœâiMg Officer, l*. S. Sav&l Äir Bocket lest Station, Lake 
Desmrfc, Dorer, Se-v Jersey 

-It Colonel Leonard C- Hiller, Representative for Cai C, US Arav 
Standard!ration Orotip m, Box 65, U6M ICO, FTC, Ser York, H. Y. 

-CcMfc&der, Air Force Arm»est Center, %lis Mr Force Base, Florida. 
ATT»: ÂCXB 

-Ccweacéer, Vri&i Air Develojaaent Center, ¥rígit-Patterson Air 
Force .Base, Ohio, ATES: WOSSThS 

-Coawaader, Air Technical Intelligence Center, bright-Pattersos Air 
Force Base, Ohio, ATM: ATISD-lb 

“Headquarters, Air Materiel Cossmnd, Wright-Patterson Air Force 
Bs.»e, (Scio, iMytoo, C&.ic-, ATT1: iCWB 

-Headqmrters, Air Äteriel Coeaand, Wright-Fat tersan Air Force 
Base, Dayton, Ohio, ATS: MCD 

~Cc3Mander, Eeadq-j&rters, Air Research & Derelopaeot Caaaasd, ?. 0. 
Box 1395» Bnltiaore 3, Md., AS»: Directorate c.f Eiasen Factors, 
FDTPE 

-Co®®asd&nt, 'JSAF School of Aviation Medicine, Randolph Air Force 
Base. R&n.dolph Field, Texas', ÂTT1Î; Research Secretariat 

Surgeon, Headquarters, Tactical Âir Cotsoand, Langley Air Force 
Base. Virginia 

-Director, Project Big Ben. Ifciversity of Pennsylvania, Philadelphia 
4, Pa. 

-CcsssBanding General, Quarte raster Research and Develo^aeat Center, 
Satick, Haas ., ATTS: Technic si Library' 

-Director, Air Chiveraity Library, ATTS: AÖL-6243. Maxwell Air 
Force Bane, Alabas» 

-Cesaaasdittg Officer, Arwy fevirocaental Health Laboratory, Bldg. 
1235, Army Chemical Center, Maryland 

-Cnjaoanding Officer, Cheaical Warfare Laboratories, Bldg. 330, Arraj- 
CheBicsl Center, Maryland, AOT: Technics! Library 

-Ccaasaadiag Officer, Savai liait. Bldg. 51, Ansy Cheaical Center, Md. 
-President, Ttesica^ Corps Board, Bldg. S3 Artsy Cheaical Center, 
Maryland 

-Operations Research Group, Building lia. -403, Anay Cheaical Center, 
Htryland 

-20¾¾ Liaisoa -Office, Building Ho. 33®* Arsy Cbssieal Center, Md. 
-Mr Force Develcpaeai Field iepreseatative, Âiilâisg- I0. 330/ 
Arsç- £&aicaa. Ceoter, Maryland 

-Caasôiac Artsy xeeanie&i. Bepretentative, àuxlãing Me. 330. Arsy 
Chemical Center, Meryl end 
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78-83 -British Liaison Officer, Building So. 330, Artsy Ohemicai Center 
Ï^TjlMJlà 

Bk -Da*. V, Sis, Chief, Clinicai Bese&rch Bivlaicsî, (15R0: Hedlc&l_ 
Library, Eeports Sect loa, 11¾.. 355, Arsy Cfeaaleal C-eKter, Md.} 
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ARLINGTON HALL STATION 
_ ARLINGTON 12 VIRGINIA 

MICRO-CARD 

CONTROL ONLY 

NOTI£E: GOVERNMENT OH OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA 
ÂICË USED FOR ANY PURPOSE OTHER THAN m CONNECTION WITH A DEFINITELY RELATED 
GOVERNMENT PROCUREMENT OPERATION, THE U, S. GOVERNMENT THEREBY INCURS 
NO RESPONSIBILITY, MOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE 
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR m Am WAY SUPPLIED THE 
SAID DRAWINGS, SPECIFICATIONS, OH OTHER DATA IS NOT TO BE REGARDED BY 
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER 
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE 
USE OK SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO. 

mm 

, -- Vs ¿>> 

§§§§ 
IpSIr 
fi!§ 
MÊÊmÊ çpr ter 

anr 11% mmm 




