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TITLE OF PROJECT: Addiction Liabilities of Synthetic Substitutes for

Codeine.
Cbiectives: To find a synthetic analgesic and antitussive drug which

would be as safe as codeine with regard to toxicity and addiction liability.

ABSTRACT (OR SUMMARY) OF RESULTS:

a. Since start of proisct: Sé5 annual reports for 1952 through 1958.

7

b. During the current reporting veriod:

Continued from the period covered by Annual Progress Report
for 1l Novembe/r 1957-1 November 1958, were the following investigations:

1. d-Methadone. The results of studies on this drug indicate that

although it possesses low zbuse liability, it can produce toxic effects on
chronic a.dministratidn in high doses. At non-toxic dose levels it may be
useful as a substitﬁte for codeine as an antidiarrheal agent. Its analgesic
potency appears to be very low, while its antitussive activity has not been
- investigated adequately.

2. 1-{3-Diphenvl-3-carbonitril-prooyl)-4 phenvl-4 carbethoxy-

piperidine (R-1132, Diphenoxvlate). Further studies revealed that while

subcutaneous doses of 10-50 mg did not produce significant effects in
postaddicts, intravenous doses in this range did produce definite merphine- =

like changes in behavior. These observations, as well as the results of
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"direct addiction” studies confirm the cpinion previously expressed, that

this compound does possess addictiye properties, but the order of its
abuse liability is somewhatv less than that of codeine. It is anticipated
that R-1132 will be marieted in the near future as an antidiarrheal agent.

3. Metabolism of Normorvhine. Further studizs were made to

determine the nature of the conjugated form of urinary normorphine.
Results thus far indicate ,that this %rm is not 2 glucuronide nor an
ethereal sulfate. |
Studies on postaddicts were:. completed on nine new compounds.
L e .
Of these, seven were found to possess abuse liability comparable to that
of morphine, and therafore to be unsuitable as substitutes for codsine.

1. (-} 3-Hydroxr-N-phenacvlmorphinan methane sulfonate (NIH-7525,

Levonhenacylmorphan). The euphorogenic and morphine abstinence-

suppi'essing potency of this compound is é.bout ten times that of morphine,
thougﬁ the intensi{y of the abstinence syndrome in "direct addiction” studies

was somewnat less.
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2. dl-2'-Hydroxy-5,9 dimethyl-2 (2-phenethyl)-8, 7 benzmorphan

HBr (NIE-’?’:SIQ, Phenazocine). Euphoria, equivalent to 20-30 mg of

morphine (subcuténeously) is produced by 3-4 mg of this drug by the same
route. With respect to suppression of morphine-abstinence phenomer;a,

1 mg of this con;;ound is equivalept to 8.1 mg of morphine (in striking
contrast to results obtain'éid by others in the monkey, which indicated that
it was only cne-sixth as iﬁotent as mgrpbine tin this regard), though the
intensity of the abstinence syndrome in "direct addiction' studies was
somewhat less than that of morphine.

3. Ethyl 4-Dhenf}1-1 L3{phenvlamino)-pronvli-4-piveridine carboxy-

late ethane sulfonate (NTH-7580). In doses of 15-20 mg this drug produces
euphoria equivalent to 20-30 mg of morphine, and is about twice as potent
‘as morphine in suppre§sing morphine-abstinence phenomena.

4, 1-(Reta-diethvlaminosthyl)-2-{benzyl-4-chloro)-5-nitrobenzimi-

dazole (NTH-7588). In oral. doses of 100 mg this drug produces euphoria

and 2. 62 mg are equivalent to 1 mg of morphine in suppressing morphine-

abstinence phenomena. v
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5. 1l-(Beta-diethylaminoethyl)-2-{n-ethoxybenzvyl)-5-nitrobenzimi=

dazole methane sulfonsate {fUH-'?BO‘T). On oral administration this
compound is 80-120 times as potent as morphine in euphorogenic potency,
and about 60 times as effective as rﬁorphine in suppressing fnorphine-
abétinence phenomena. Ai’cgr "direct addiction” to this drug, the intensity

of the abstinence syndrorﬁe is comparable to that of morphine.

6. 1-3-Hydroxy-N (3, 3-dimeth<flally1);mornhinan HBr (NIH-7445).
The potency of this drug, with respéct both to its euphorogenic and
P .
mozrphine aﬁstinence-suppressing activity, is comparable to that of morphine.

7. N-(2-L{}Methyl)-phenethvlaminod-prooyl)-propicanilide (NIH-7803,

Diampromid). Though'its duration of action is much shorter {two to three

hours), this compound produces euphoria in doses of 75 mg subcutaneously
equivalent to that of 20 mg of morphine, and at daily dose levals of 625 or
750 ﬁg (in four divided doses per day), it éubstitutes adequately for morphine
in suppressing morphing-abstinence phenomena, for the relatively short

period of its action.




Two other new compounds proved to have considerably less abuse-

liébili;ty than morphine:

1. D-3-Methoxy-N-phenethylmorphinan (NIE-7286A). This
compound was investigated for theoretical reasons. In single doses on
oral administrat{én, up to 1,000 zx;g did‘not produce euphoria consistently,
though 3 of 4 subjects rept;;'ted mﬁrphine-like effects while receiving 500 mg |
four times daily. It ap,peé;rs to be abéut 1/2:5th as potent as morphine in
suppressing merphine-abstinence phenomena, and in "direct addiction”
studies at daily do se levels equivalent to-48 mg of morphine, nc abstinence |
phenomena were observed. However, there is no evidence at present that
this compound will be ﬁéeful clinically.

2. N-{1-Methyl-2-piperidinoethyl)-propioanilide . Hel (NIH-7802.

Phen’atmoromid). In single doses subcutaneously, this compound produces
definite morphine-like effects, and at daily dose levels of 1135 g (in thrze
équa.lly divided doses i:er day), it suppresses morphine-abstinence
phenomena partially. Ebwever, at such levels, disturbing side-effects
occurred which were compared by the subjects to those of d-lysergic acid

diethylamide (LSD-25), cocaine or marihuana. TIor this reason, and

also because it does possess definite abuse liability, it is not likely that

this compeound will prove to be an adequate substitute for codeine.
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Currently under investigation are three other new compounds differing
b.asicz‘a.lly in chemical structure from both the opiate derivatives and
synthetic analgesics studied heretofbre. 1-(p-Chloi'-phenethyl)-Z-methyl-
8, 7-dimethoxy-1, 2, 3, 4-tetrahydro-isoquinoline Hel (NIH-672A) has been
found in prelimiz}ary clinical trials elsewhsere to exert a.nalg;e_sic eifects in
. man compérable .to those of codeingé, and in monkeys it does not suppress
morphine-—abstinerice phe;iomena.. 2-(Beta-hydroxyphensthylamino) -pyridine
. Hel (Phenyramidol) aizd: N -Isopropyl-z;meil;lyl-2-pr0pyl—l, 3-propanediol
dicarbamate (éariso_prodol) are currently marksted as "rauscle relaxants”
(ascribed to internmuncial blocking activity) and are said to rfelieve certain
types éf pain. At present the cdata obtained in addictive studies on post-
addicts are insufficient to warran: rtatements about their abuse liabilities.

In addition, studies of a basic methedological nature were made during
the period of the present report to improve standards of comgéarison of
abuse liability of ne;w compounds primarily intended for oral administration
with that of morphine. The results indicate that with respect to suppression
of morphine abstinence phenomena, 1 mg of morphine subcutansously is

equivalent to 2.86 mg of morphine orally, 14.7 mg of codeine orally, and

35 mg of d-propoxyphene orally. _ : a:-




PLANS FOR FUTURE

Immediate: Studies onvthe addiction liabilities of NIT-T7T672A,
phenyramidol and carisopredol will be completed. In addition, similar
studies will be made on a butyl estei' of R-1132, the methyl analogue of
phenazocing (the""counterpar_t of codeine in this series), and on 1-3-Hydroxye-
N-propargyl-morphinan h:,fdrobro;ide (NIH-8045), an anzlgesic which is.

a morphine-antagonist, anid hence probably of low addiction liability.

Long Rang/e: The search will be;‘ continued for synthstic compounds
with therape‘utic properties similar to those of codeine which, in the
opinion of the Committee on Drug Addiction and Narcotics, are completely

satisfactory substitutes for cedeine.
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