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a. Since St ,1rt. of· · rr~Jec:t· . Thl~ portion of. th¢ s-vmm:!ry 

covers a p~r locl _ fro:t~ July I~ 1951 t:- . January I, 1953. A2 stated 

above~ th4 obj~ct lve of the project Is to find a svnthet lc drvo 

which rs as effecttve and as safe from the polnt of view of hu~an 

toxicity and addiction liability as Is codc(ne. Th~ drug 11 nc~dcd 

because, alth~ueh adequate synthetic s~bstttut~s for morphine are 

available, no such drug of the codeine typP. ts . 4val14ble. Stnce 

75 per c~nt of th~ need~ for narcotics ore for code1ne rather than 

for morphtne, this me~ns th~t we must contlnue t6 Import and ~tockplf~ 

opium untll on acl~quate substitute for codeine has be .cn dcvelof>~d • 
. { 

T h e r o I e o f t he N HlH Ad-d ~ c t I on ~f: s e a r c h C ~ n t e r 1 n t h r s r e s e a r c h i s 
., 

related to studvtng the addiction llablllttes of new drugs. The 
/ . ! 

ev~luatlon of an~lg~slc ~nd antt .~ssive ~ffect~ n=c~~sarlly must 

b~ made elszwh~;c. 

Methods used 1n studying addictlon 11~bilttlc$ of the n~w 

analgesics have been described ln d:tdll In the project clz~cripttons 

an-d In previous progress rep·orts. Drugs to be studied are rac:or:~i-:H~nd~d 

NatJona1 Re!earc~ Counctl. ~h~n such drugs are rice1v~d, the human 
'· . 

pharr.1,:1c~JGG'/. of ~he compound, whtch tncluccs d·d<~rmiuat ion of il's. 

effects en blood prassur~, r~splratory minute volume, t~mpcrature, 

pupillary sl%e, etc., is carrted our. After this Is ccmpteted, 

the effects of the drug on th£ behavior of fermer rnorpblne addlct; 
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ere evaluated by adm1n1st~r·lng the drug In ~mounts based on th~ · 

results oLtalned In the phar~acol~glc~l ~xperlments. If the dr~g 

Induces behavJor resembling that !e~n after morphtne or codeine, 

It Is llkcly to h~ve addiction IUblltty. The ability of th¢ drt~g 

to relieve and to pre~cnt th~ ap~~arance of symptoms of absttnenc~ · 

from morphine Is next studl~d ln~atlents strongly addicted. to 

morphine. If the drug" relteves or suppresaec .:bitlnence, lt 1s 

judged to have ad~tctton liability. In such expertments, the 

dose requlr«d to relteve or suppress abttlnence 1 and the d¢grce 

of relief or SUPP.!esslon, are tndtces for comparl!-on- 1tfth the 
-:~ 

stand~rd drvg, codeine. ., 
~ ... . 

W h.: n : n (; ~ p e c r a I ! y p r: om t s t n g ~ r u g t s a v a i t a b t e-, H h s t u d t c d 

bv t~~ df~~ct ~ddtctiop ·tcchntc. __ Thl: Involves the ~dmtn1stratton 

of c! s c end 1 n 9 do s e s t o forme r a d d t c t · v o I u n t ~ e r s o v ~ r p ~ r I o d s o f 
/ 

ttrn~ renglns b~t~e~n 30 to ISO days. -Durtng the addTction pcrtod, 

suitable mcasut>(!wents are cd'rrtcd out to d~tect end ~v·alua :· ~ He 

d~velopment of tolerance. Ftnally, drugs are withdrawn abfuptly 

·"""'~ ... --~ .. I •••f"' ~ _ ,, ... 
- • ..J .• 
... ""' 'C:i • 

Th~ druc:l studied bet\'J~~n I July 1951 and I January 1953 . .... 

Include::! . d and l. Oror:tort:n, i ~nd l 3-mzrhy I 

dl 2 2-diohcnyl-4-- , . . 
dim~thylamtno butyrate, 3-~thylamino 1:1-(2 1 dlthl~nyl)-but-1-cne 

hydrochlorid~, and 3-dt~t~ylamTno 1:1 (Qt dithlenylJ-~ut-1-cnc 

hydrcch kr Ide. 

.... 



--· 

-~~· .. . ;: • - ... ! . ; . 

The follc·ulng drugs ar~ found tc he 'd~ ~tth-£r teo high to;clcHv 

or . too gre~t 4ddt::ilon lf,;bliHv to b~ cons-tder~d - as possible 

Jubstftutet for cod~lnc: LDrom~ran,! J~m~thyl ether of Dromoran, 

3-ethvlmethvlamlno-1:1-t2'dlthl(nyll-but-1-ene, 4nd 3-dtethyl~mlno-

1:1 (21dlthtcnyl~but-1-ene. The following drugs have sufficiently 

low toxicity and sufficiently low addiction liabilities to be 

reg~rded as potential ccd~lne substitutes: !!Drol:\oran·, ~3~mcthvl 

ether of Dromoran, ~ ~and 1 2:2-dlphenvl-amlnocthyl Vqlerata, 

d1-2:2-dtphanvl-4~dlmethylamtno b.utyrate. Of these drugs, the 

~ 3-methyl ether of Dro~oran app~ars to be th~ most promlstng 

~nd Is under cllrtfcal test £or ant1tuss.lve v~lue. This compound Is~ 
., 

'r 

howev~~~ known to ~e tna}f~ctlv~ as an anal~es ~c. D Drcmordn haa 

b~en discarded, since tt_/ ts not an : ~ffcc_tlvd antitusslv~. It has 

b~en rc:commenclcd that /prelhJtnery"':· clir.ical tc3ting be begun with 

i and l 2,2-d.r;:(n~nyt-4-dlmcthvlarntno valerate llnd \:lith .21. cthvl-

2,2~dt~h~nyl-4-dimethylarntno butvr~t~. 

first six months of the rzportlng p~rlod th~ ~roj~ct was flnanc~d 

by funds from the Na~to1al lnsttt~t~ cf ~eatal Hc~l~h. Slnce 

I Julv ·1953, lt has . be~n findncc:d by the Offlce of N,Jvel f:csea:-ch. 

Th~ report 1 · n~lud~3 ·results obtdlned durlng both period~ of tl~~. 

The method$ ~sed were td~nflc~l wtth thos~ · d«scrib~d above. 
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The follq~lng drugs · hav~ be~n test~d~ 

(1 J ~~ £. ctnd l2,Z-dt~hcnyl-4-dimethvl,:ntno velerate. 

Work with tne!r,; compQunds was cemplet~d during th~ first stx 

months of the year. The · results were ldtZntlcal wlth the tentatlv~ 

r~sults reported tn the last progress r~port. All of these 

compounds, In doses of 60 to 75 mg., Induce slight pu~tllarv 

constrtctton, sltsht respiratory depression, and b~huvtor res¢mblino 

that seen aft~r tha ~dmtn1str4tfon of small amounts of morphine. 
:·~· 

No untoward 1 Ide effzets \vere observed with the doses used. All 

of the compounds _were relatively Ineffective In s.up-presslng 
:~ 

obsttncnce from morphln¢_~nd ar~ Judg~d to have low acd.tction 

&-leb111ty. The <.l~xtroroJatorv compound app~ors to. b~ the most 

erfi!ctlve. ? r c i t m 1 n J ry '" c i t n 1 co I t e ~ t i n -:i ,j f t h e de x t r o- a n d h v o • 
/ . ~ . 

rotatory Isomers Is bclng recomm~ndcd to th~ Drug Addtctlon 
/ 

Committee. 

l2J 2_L Q,2-dlph'l!!nyl·4-dfmcthylamino butyr.He. ihls 

compound has propzrt IE:.S resembling those descrIbed under ll) 

ttbov~. but h even i!!SS potent. Preilmirrarv clinJc.sl trial m;;;y 

be warranted. 
. . 

(3) 3-cthylmethylanl~c-1:1-f2'dtfhtcnyl )-but-1-enc. 

T~ts drug ~~ th~ prototype of a completely new cl6~~ of synth~tic 

analgesic~ whtc~ was dl~co~~red ln Gr~at BrttJtn. In dos~s of 

30 to GO mg., lt causcl pupiltJry corr~trtctton, dcpr~ssion of 
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resplratorv r4te onJ mlnuic ~olumc, and tnduc~s behavlo~ stron~Jy 

resembltng that ~c~n after . ddmlntstr~tlon of IS to 30 mg. of 

morphl~~ . sulfitc. The drug ls lrrlt5t1ng to the sktn and 1s 

broken down In the body to unknown sulphur-containing co~~~unds 

whleh eause_mcr~~d dlsco.loratton of the urln¢. In some pattenh;, 

pecultar mental . reacttons ~on~Jsttng either of hypnogogic delusion~ 

or true hallucinations but~~·~ maintenance of Joslght ~ere 

observed. Th.: drug Is vc:rv eff~cttvc ln · supprcssing obstinenc~ 

from morphine. Durlng ·l period of 30 day~ ~xperlm\!ntal addiction, 

purttal tolerancc~~o~ dev<doped. Abstlnanc~ waa prei!rpttatcd co: 
N-&~1vlnormorph1ne ~nd, on &brupf withdrawal, a d~~trrttr ab:tinenc~ 

., 

syndrome was observ~d wh1~h r~sembJ~d ab~tlnence from morphln~, 

and to hav~ t~o~tgh addiction liability to be constd~red a GOOd 

subst1tute for codeln<q · furthcrmor~, lt was ·relatively lneffectiv~ 

wh~n given orally. 

14) 3-dtzthilamlno l:t-(21dithienyl l-but-l~enc. 

are ~~~~st fdeDtlcsl wit~ those of compound (3J and it Is not 

(5• Alpha-l-m~thedol~ . Thls member of the mathadone 

serl~s i! a very potent drug. In dos~s of 30 to t .O mg. tl' induces 

. pupillary constricti on, r~zptratory d~~ression, etc. ~hcse effects 

~p~ear quite slowlv . ~nd arc still evident 72 hours fo\Jowt ng admin-

tstration of the drus elihcr subc~tan~ously cr orally. It 1 s 

.... 
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h Jgh adcl tc:f ron 

lt4bllttv •o b~ r~garded os a promising :ubstltut~ for codeln«. 

(6J Beta-d-Qcctvlmeth~dol. This compound Is slml lar 

to (5). Its propertlc-~ ar~ such that It iz not regarded as a 

promising substitute for codeine. 

17) - Ocxtro- and levorol·~torv 2,N-dlmethyl-3·h'l·droxv

morpblnan. The dextrorotatory form of this compound is quttc 

Inert In man. If docs not ~rodu~~ morphlne-llke effects and ts 

completely tn~ffccttv~ In relte~tng and avpprcssfng ab!finenc: 

from morphine!. f-<to untoVIard toxlc effech ':ler~ ob~erved with 
'/ 

~/ 

do3cs r~ngl~g as ~tsh e~ 75 mg. sub~u~anecusly or orally. The 

levorotatory form oft~~ drug has : morp~~ne-ltke effects when 
'" given tn doses of 30 to 60 mg. e-rt!)er hv;>odermical lv or or-elly. 

It is fdlrly.effcctlv~ 1~ 3U;>~ress:ng ~bstincnce from ' mor~htn~. 
. . . 

The !ev~rotatory form h Judsed to have sr~at€r add tct ton llabt ~ 1 t'( 

than that of codeine. Hew-ever, in th~ C'/Cilt that sL methyl Dror.;oran 

Is not found to be an eff~ctive antitussive ~sent, r:cc~~~ndJtton 

for clinical trial of this a;cn~ would be ~arr3nt~cl. ~i~ce, as 

(8) ;.Hxi"urc~ of N.:.AI iylncrm::>rph ine .'Jnd i/,o· r;::~h in~. 

Mixtures of thesz drugs h3ve been studied at the F~c~m~endatlon 

of thz Drug Addiction Co~~tttee aa th~ bcglnnino of a pr~;r~m 

d~slgn~d to d~t~rminz wheth~r or not the addiction ~lability of 

, ... 
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th~ mor~ po~erful sy~thcttcs c~~ b~ ott€nuated b~ th~ addition of 
. . . 

N4!lln~ or oth~r mor~hlnc dnt~gontsts without serlbusly tmpalr1ng 

therapeutic effects~ The foljoulng r;dxture~" have been studted: 

I to 10 (J mg. Nalltne to each 10 mg. morphine>, I to 5 tt mg. 

NJIItn~ to each 5 mg. of morphine), and I to 3 (I mg. Nal line to 

each 3 mg. of ~orphln~). When administered subcutaneously, 

d~vclopm~nt of . mor~htn~-ltke ~uph6rta I~ former ~orphlne fddl~ts 

ts blocked with all thP.se mtxtures for periods ranging betwe~n 

2 to- 3 hours. The higher the proportion of Nallfnc tn the mixture 

the ~ore effecttve ts th~ bloctlng and the longer It pcr~lsts. 
~-

Mtosls Induced byJ merphlne. 1s pa_~tlly anfagonhed by these mhtures. 
~,. 

Dcpr~asion of respfrator~ mlnute vo!um~~ howeyer~ t: not aritagonlzid 

when the drugs are ~dmtn.Jstered siriwlta!i~ou~ly. The!c mt:ctvr:a 

pr~clpltatc abstl~en~e or m~k~ abittnence ~ore tntensc, rather 
F 

than r~l1eve ~t. During dtrect addiction exp~rlm~nts, patt•nts 

on all th~ee mixtures ccmplatn~d bttterly that the drug did not 

have th~ desired effects, that it h3d no nklck" 4nd fh~t It dtd 

t L •t nh' h n no m.l~~;t:: r, , er:-. tG • Detpite t~ts, ~v1dcncc of rr.or~htne-ltke 

exce~sl~e somnolcnc~, · etc • . After a · few d~ys of chr~nic ad~ lnls- · 
-

t r a t· t o n o f t h e n tx h.1 r ·~ , p r o f l1 s c ., vH!I:'d f r: q we v l d o c c v r a f t ;? r e <J c h 

tnjzet lon. Thts would persist for <Jboi;Jt· 20 m·i-nv+~·s-~ on~>:,.• · to 

of weird dre5ms. On abrupt uJthdrawa! of the mt~turc, some patie nt s 
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haJtuclnatlon~ during the first 

24 hours of abstinence; th:rc:aft<:r,. .mile morph1ne_.lnc abJttn~nee 

was observed •. The lntensttv of abstinence after wHhdrawal of 

the mixtures was l~ss than follow1ng wlthdr~wal of morph1nz. 

Expcrtments wtth these mixtures have b2~n ~ncouragtng. They 

appear to b« relatively s~fe and they could not be abused by drug 

addicts, so their Jddtc)tcin ltebtllty le Judged to be low or 

non-ex Is tent. However, certaIn drawbacks are apparent l both 

morphine and Nalltne cr~ r~Jattve.ly Ineffective when administered 

orally. It Is also unknown ~hether thc un~L~~$~nt ~ffects observed 
~ 

during chronic ad~tnlatrat-ton of_ J.arge "addtc·tlng" do::cs t'lould 
.. ~ 

cecur t£ the doses · w~re ~eld tn the usual therap€utrc rd~ge. If 
/ 

t h h o c e u r s , t h e i.ll x r u r ~~ c o u t cl no t b e ~s. e d e I t n 1 c a I I v • 

(9) 4-4-Dlphenvt-6-Dlmethylamino~H~~anone-3. Tnls 
~ 

member of t~<:" methado:o:e ;erles Induces mt ld morphine-1 ike effecr& . 

when edminlstered tn doses of 60 mg. either hypodc~m~colly or 

orally. f'..Jo serlous tox 1c effects hav<'! been observed with these 

. ~bserv~d following admlri tstrJt ion of 60 to 7'5 mg~ h''. .. pcd:zrmlce I J·1 
# . 

to p~tient5 aith sever~ symptoms of wlthdr~~~~ from morphtnc. 

Ev~luetion of thh drug Is inc:') r:lplete, but a~· th-;: moment iT is 

regard~d es posstblv very promising fr~m the point of vi~w of 

lo~ ~dd!ctton ll!blllty. 

. . 
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l I C) 2.1.., l:_me_tfl'~ 1-4-ph CIW 1-4-ca rbo t hoxy ... a zocyc l ohcpt ~ne. 

Thts compound Is ~ member of the d~merof s~rl~s. DosKs r~ngtng 

up to 150 mg. $ubcuton~ous!y induced · n~Jther subJ~ct~ve ~or detect

able obj~ctlve cffe~ts tn nontolerant for~~r morph1nc addicts. 

Hcw~vcr, w:H:n 2 pat tents who were strongly addf:tcd to morph!nc::: 

reeelv~d ISO mg. of the drug ln a suppresstv~ experiment, s~rtous 

to>dc r~cctt~ns· rnc:df-:l ·~ctl. by d1z%1ne:s, blurring of vlston. 

anxiety, cl~va!ed blood pr~:cure and, In one p~tlent, :lgns of 

pulmonary edema en$ ued • Wo r 1:: w 1t h the compound has bllen s uspcnded 

p~ndlng further -'nlmc1l toxlcolosy at the IJntverstty of Michigan. 

PLANS fOR FUTU~E: 1 
,, 

lmmedt~~. During tbe comJ,ng ~ lx month~ ue hqH~ to c:omj:)hb~ 
•J 

work on th<: drugs 11sted u·nder Items f7Lthrough (101 ~bove. In 

addltion, ~e plan to l~v~sttGate ·the propertl¢5 of the follo~ing 

morphine ant4gof.ish: (I) t~-Allylnordtac~tylmorphine, (2) N-?ropyl- · 

dlhydronormorphlnc, (3~ dcxtrorotat6r~· N-~IIvl~ord~omoran, (41 J~vo

rotatorv N-AIIylr.orclromoran, CSl l~vorotatory 3-m~tnyl.ether of 

N-AIIylnordromoran. It ts hop~d thot some of thes~ antagonists 

t!!lll b~ cffi(;ci'1ve or,:d ly. In th~Z ¢vent that .such oln. .ant'.loontst 

h i'o~nd, the effect! of oral aJ~ -Inistrdtlon of the antaGor:ht 

when combtnad wtth methadon~, Dromoran and! 3-~~thvl ether of ' 

Dromoran ui£1 be ~tud1e~ ln the hope of dev~lcptng an craliv 

eff::ct Jv·-: mhtur~ of ~n antr:.sonlst !preferably r.ynth~t lc}, tos~i·_ h ,<:r 

·with a potent synthetic ~nd or~lly ~ffectlve analg~slc drug. Such 

r.il x t u r ~ s ~ h o u l d , I I k e m l x t u r e s o f m o r ~ h l n ~ 4 n d N.1 I I 1 r. ~ , h ;) v c 
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reduced addfetlon li4bi1Jtv. We <1ls~ plan to of,)en a ne.o:t· a~!l.r~aet. 

t~ th~ problem and to lnv~s~lgate t~~ posslbtlttv.of comblnfng 

codeln~ with a metabolic ~locktng ~gent, b~ta-d1~thvlamlno¢thyl

propyl~cGtote. Thia com~ound Is r~ported to 1ncreas~ the tntc~slty 

of effect and th2 l~ngth of action of~ nu~bcr of onalgc;fc druss. 

Comblntng It with codetn~ w~uld . represent on~ way of lncreastng 

th~ tup~ly of ~od~Jn~. 

~._rng-renr~ ?fa~~ •• W.; lnh:nd to c:ont lnua the secrch for ~n 

adequah: 1ubstttute for codeine u.ntll 4 drug h found whlch ts 

~-

Council to fulfll·1 all the. n~ce!_;;crv reqt:ir~m~nts. On!'l st~s,~n$ie>:l 
.. :/ 

cf the ~~cJ~ct due . tc la~k of fundi wo~IJ ceu~e ~or~ to ~e~s~ prior 

to th~ ettd1nmcnt of thti ~oJ!. . .., 

~~ ,'02TS i\ :'.:>,.) PU3LICAT 10'!5 Wu; lng curr~n!· rc 1~ort lng pzr led i 
/ 

i. lsb~ll, H • ., fr .. ~ser, H.F., and Wn,;~cr, A.: Addiction Liablllty 

... 

of Dtthl~nylb•Jtyl~rnln~~. f~Sd~rllfbn ?roc .. g J.a.: JJ.3 (;.~~r.) 1953. 
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