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T3 ADDICTION LIARILITIZS OF SYNTHETIC
SUBSTITUTES FOR CODZDNE

, Harris Isbell
. NDE Addiction Research Ceonter, PHS, lexingten, Xy.

H.F, Fraser, A,¥Wlkler, W.R. Martin and A.B, Wolbach
101-149 - Nionr 21-61

To develop synthetle substlitutes for codalne-which are
a5 effective a3 codeins for relief of paln, courn and
diarrhea, -but which-have less addietive propearties.
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Testing of the addictiveness of five potential codeine
substistutes was completad during the year. Cne of these,
la(p-Chlor-phenethyl)-a-methyl-é,7-dimethoxy-l,2,3,a-tetra-
hydro-izsoquinoline Hel (I-K-1), was described in last year's
abatract. rFurther testing of this agent supportcd previous
rasulis -- 1% has little or no addictivenesas even when
given intravenously, Since the compound has beon roported
to be as effectlive as codeine 23 an anzlgesice, it is of
great interest,

1 2.Dimethyl-3-phenyl-3-propicnoxy pyrrolidins Hel
(I-0~15 also proved to be less addictive than codaine. The
analgesic effects of I-C-1, howsver, can be questioned and
clinical toxicity iz high.

Ethyl 1-{2-Carbamylethyl)-ld-phenylpiperidine-A-carboxy-~
late Hel {I-D-20), en antitussive agent, i3 develd of
addietivengas, ”

Two other drugs, 2,2-Diphenyl-b-(l-[4-(U-niperidine)-
B-earhozamide ]-piperidinz}-butyronitrile (I-D-21) and ‘
d-3=-Dimsthylamine-1,l-diphenylbutyl ethyl sulfene Hel
T1-C-26) proved =s, or more, addlctive than codeine and
are deing dropped from further investigaticn,
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PLANS FOR FUTURE

. (2) Long range. Project will be continued until the
Cormittee on Drug Addiction and MNarcotles, National Research
Council, feels that adequate substibutes for codeine in all
therapautic-applications ars available.

(v) Irmediate. Druzs to be tested during the coming
year include: d-Fhenamprordd (T-3-3); L-2'-iydroxy-2,5,5-
trimathyl-6,7-benzomorphan HBr (I-H-2); l-Dimethylamino-3-.
vhanylindana Hel (I-N-l);,;-Kydroxyethoxyathyl-&-phenyl-
ﬁ-propionyl-piperidine Hel {(I-D-22),

CUREENT REPORTS AND PURLICATIONS

(2) H. F. Fraser and H, Isbell (1561), "Human
pharracology and addlctivenass of Bthyl=-1~(3-cyanc~3,3-
phenylpropyl)-4-piperidine carboxylata (R-1132, Diphencxy-
late).” Bull. Narcotics, 13, 29-43.

(v) B, P. Frasor, W. R, Fartin, A, B. Wolbtach and .
H. Isbell (1651), "Addiction liability of an lscquinolina
analzesic, i-{p-Chlorphenathyl)-2-=rethyl-0,7-dimethoxy-
1,2,3,4-tatrahydroisoquinoline,” Clin, Pharmacol. Therap.

’ (¢c) H. F. Fraser and A. B, ¥Wolbach, Jr. (1961), "The
addiction liabllity of Alpha-g;73-acetoxy-&,h—diphenyl-é-
methyloming heptena hydrochloride (HIN-7867, ARC .I-C-25)

and G-Agetyl-3-cthoxydihydromorphine (MIX-7623, ARC I-4-38)."
Bull., Druz Addiction and Harcotics, Add, 2, op 1-3. &3rd
Faet., Comm, Drug Addleticn and Narcotics, MNatl. Res,
Council, Washington, D.C, HNatl. Acad. Sei,
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ADDICTION LIADILITY OF STUTHSTIC SUBSTITUTSS
FOR cCozn2 (Project Description)
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Boquest to the Office of Maval Basearch for Renswal of
Contract Iienr 2151, HA 101-149

1, 3Backeroomd Informaticn

Since 1951 the Haticnal Institute of Mental Health Addiction

fongarch Center has been carrying on a project with tha object -
of disccvering synthatlc substitutes for ccdaine which would te
as safe as that drug with sespect to toxicity and addiction
14252116y, and which also would be as effactive &o codeing es
entituszive, antidiarrheal.and an2izesic agents, Ths project
hes baen finansed partly by funds from the Office of Maval
Fesearch., This éescfipticn conztitutes a request for rensiel
s the project for the periocd 1 July 1562 to 30 June 1583,

Tma project was initially undertaksn becaues codelng was
' the most widely used nareotic drug in both civillan and
milttary practice, Since codeina ia darived freom ogiuny, o
pads from morpiiine dorived from oplum, 4T W4l nacelsary for

tre Unlted Stabtes to stockplile opium in order to insure a
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aupply of codaine in tha event of war. The facilitles of ths

DT Addlction Lassarch Canter were not suffizlent to carry
out the work without further finsncing by the Departwent of
mfer"eq _ .

v
2, isrk Accormlishad 4o Dafna
>

’

Approxdmately 70 éompcunds have peen ezaminad in the
10 years the projacst ﬁés tsen operating. - Two nonaddictive,
antitussive drugs (éextromethafphaa aﬁd narcotine) wera
develoned,. Three new analgzesics with addictiveness lower
than that of codainz have 2130 been develeopad. Tesa aro
ethehepiazing, d-propoxyphens and the lsoquinoline drug kmown
as I-E-1, Diphenoxylate (B-1132) is a potent antidisrrheal
azent which is less addicvive than codeina,

During the current year ths work on the isoquincline -
derivative (I~K-1) was completed. A3 mentioned in last year's
renort, thias drué 13 of great intersst, Chexmically it is
different from eit&er mérphins or codeina, In man it does
not Ixduco aorphinaQiike subjJectiva effeeta; 1€ ia insflfective
| in supprasaing abetinonce from morphinag éné deas not create
physical darsndsnee when given chrenleslly in mxdmally tolerats
doses. lonetheless it has been reported to te és effecctive as
eedeline in relisving pain in wall-controlled ¢linteal etu ‘es,

Unfortunately the drug 43 sudtable only for oral usg beczuse




A pyrrolidine ccmpoﬁnd dasicnated by the serial number
I-0-1 was studied during tho year, It induces cnly & partial

apectrum of morphine-lile effaets in formeyr addicts and is
core pobent shen‘giﬁen orally than when given intravenously.
I% supprassas ébstisenag from worphineg fo enly a8 slizght dagree,
Ca direct addiction, toxic efgécts couzsed all patlents to
withdraw from tha expgéizant. The.&rgg therst'era has low
sddictiveness but its toxiclisy o2y préclude clinical use,

Another Gompound in the meperidine series designated by
the serial nmucher I-D-20 inducad ne morphine-lile subjective
sffects regardless of thas route of asninistraticn. It did
not suppress gbstinencs, It tharefore is not en addictive
compound and may represent tha third useful antitussive
devéicped in tha progran. wo of the sorcpounds knownt as
I-D-21 {2 methodone derivaiive) and I-C-25 (a mathadone
dsrivativa) beth‘gro?ed to be at least as addictive as cedeine
and have teen drcpged from further conalderation in tho
program. .

5. ¥eo2d for Continuaticn ¢f tha Project

Although a great deal of progress has heen mede, wo still
poeszess no single drug which 13 aa cffective and nentoxnic as =
codeina for 211 the purpeses for which cedeins 4is used.

d-Propesyphsns and ethohapiazing are not as effectdve as
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codaine in iznducing znalgesis, and'both arg pore texic.

"g.%-1 1s sultadle only for cral use, In addition, data are
neaded cn the abserpticn, excreticn, distribuxicn and fate of
codaine ang these varlous SFn. +hatlic drugs )

L, York Prencs éd

Bebtwzen 1 Juiy 1;u9 end ;O Jung 135% wa propoess to tost
the clinlcal pharmaeclosy of Tour drugss d-phenampronid (T-3-3)3
sncther meperidine gngibusaive kiown as I-D=22; an in
vnown as L-H-1; and a benzmorphan, tmown as I-H~2. In adéition
studies of levomepromazine will bva carried cut because this
,hsnstﬁiaﬂire tranquiliizsr has boen roportsd to be as effectl
a3 porphing in relieving pain in man.

It the gas chrcdauséi,uh, which is on order, becomes
avaiishle, work will te indtintaed on ths mstabolism of codaline,
and eventually this worlk will Bbe gxtended %o the :stabolisd
ef I-K-1, &extrcmstho =hon, and cn2 of the ant*t“ssiv»s of
the meperddine type.

5. Hetheds
HMatheda used aI¢ atandard eddicticn 12 1abilrty testing
mothods of the NIMH Addlietdon Rosearch Center., These tests
are accented s standards for l2gal acticn by the Committase &
on Drug Addletlon and Narcotlicso, Fntio“vl fazegyeh Councll,
and pave Loen daseribed in pre'iqus project daacripticna

wntien chould te conaulsad for dctalls.. ma Liochermical
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rathcds to be uted are standard and involve éegaraticn of tha

drug ond thelr metabolites by extractlen with differential
solvents ab various pEs, separation from impurities by poper
ehrermatonrashy, end identifiecation by a variety of end
resactions inclaging gas chrazategraniy, tltrsviolet spaciro-
photometry and flu rescances pRasuremsnis,

- -
8. ZEvaluzation of Iata .

Evaluziion of the data has been covered in previous
éescriptions./

7. Locaticn of the rocicct

Work will be carried oub as the RUR Addiction Rasearch
;eatar, PHS Hospital, lexington, Henbucky. T™his instituticn
providaes the two nscéssary factiities feor tha type o work
$0 be undartaken: {1) @ pool of patlents who will velmteer
for e%pcrimanta with drugs, end (2) strict environzental
control wilch provents iﬁt:edunﬁicn o8 ﬁrags other than those
wmdar séudy into the ez;erimznzal situvation, Coemlats

biocencmical facilistias are slsc avallcbls,

8, ZI=porimental Fersomned
Fork will be carrisd cut under the direction ¢f Zarris

Zabelil, M.D.,; Dirsctor, NI Addtceiion Research Canter.

L] =27

This inveztigator has had 17 years exnerience in rasearch on

rarcotle pddiction end hea an extensive Sibltosrashy in this
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#ia1d, E2 will te posistad by twe other expsrisnced

phyaicians, Drs. ii. Fo Praas‘ acd Ab*a“am k.Llar, toth of

whom have don2 reéuarch addtotion and have =y publications.
Tho port-time = ryices of & bicchem_st,'naurcp%armacalcgist

gnd racaarch ps ;cnc‘csist axre *l“o available. A sﬁwcial ward
for the csnduc»'cf these’ stwlies has been made a"aila‘la by

the hospistal and has béen in c*&r&t on for more than nlne years.

-

Thas estimated cost i3 shosn on the attached sheet,

. '_ Fﬂma '.‘.'Sbell, M'DO
. _ Diractor

BIztkh
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