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evaporated to dryness ¢n vacuo. The dihydromonomethyl ester
(IIIb) was recrystallized from acetone-hexane and furnished 37
mg. of pure product, m.p, 170-172°; [«]?*p 4+76° (¢ 0.34, alco-
hol); neer 3.05, 5.78, and 5.85 u; n.m.r. (CDCL) r 6.36 (OCH;),
8.72 (4,4-dimethyl), 8.84 (19-methyl); neut. equiv, 513.

Anal. Caled. for CHs05: C, 74.09; H, 10.49; OCH,, 5.98.
Found: C, 73.93; H, 10.49; OCHj,, 6.28.

The above dihydromonomethyl ester IIIb was also obtained
when the monomethyl ester IIc (50 mg.) was hydrogenated in
ethanol (5 ml.) with 50 mg. of 109; Pd-on-charcoal catalyst.

3,4-Seco-A%24®®.eburicadien-3,4,21-triol (1Va).—A solution of
200 mg. of the 3,4-seco-A%24(®)_eburicadien-4-0l-3,21-dioic acid
(IIa)in 20 ml. of freshly distilled tetrahydrofuran was added drop-
wise over a 15-min. period to a suspension of 200 mg. of lithium
aluminum hydride in 30 ml. of tetrahydrofuran. The mixture was
refluxed for 3 hr. and, after cooling, 0.5 ml. of a saturated so-
dium sulfate solution was added. The suspension was filtered, the
precipitate washed three times with hot chloroform, and the solu-
tion evaporated to dryness in vacuo. The residue (197 mg.) on
recrystallization from acetone gave 160 mg. of pure triol IVa, m.p.
148-149°; |a]?p +89° (¢ 0.59, CHClL); A5l 3.08, 6.10, and
11.28 w; n.m.r. (CDCl;) 7 5.26 (28-CH,), 6.33 (m 3- and 21-
CHy,), 8.67 (4,4-dimethyl), 8.83 (19-CHj).

Anal. Caled. for C3HO;: C, 78.42; H, 1147,
C, 78.18; H, 11.81.

The diacetate IVb was prepared in pyridine solution with acetic
anhydride.

Found:
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3,4-Seco-Ad-eburicene-4,24,28-triol-3,21 -dioic Acid (V).—To a
solution of 47 mg. of 3,4-seco-A824®)_egburicadien-4-0l-3,21-dioic
acid (ITa) in 3 ml. of dioxane and 0.2 ml. of pyridine was added
dropwise over a 30 min. period a solution of 26 mg. of 0sOy in 3
ml. of dioxane. The solution was allowed to remain at room tem-
perature for an additional hour and then decomposed with H,S.
The mixture was filtered over a Celite pad and the filtrate was
evaporated to dryness in vacuo. The residue (58 mg.) was re-
crystallized from ethyl acetate with the aid of Darco G-60 af-
fording glycol acid V, n.p. 233-235°; [a]D +68° (¢ 0.47, alco-
hol); A5P72.95, and 5.85 u; nent. equiv. 269 (caled. 263).

Angl. Caled. for CyH:0O:: C, 69.37; H, 9.77. Found:
C, 69.45; H, 9.65.
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Sodium borohydride reduction of the dihydropyridine base II obtained in the reaction of benzylmagnesium
chloride and 3,4-diethylpyridine methiodide has given 2-benzyl-3,4-diethyl-1-methyl-1,2,5,6-tetrahydropyridine

(I11).

This is cyclized by hot hydrobromic acid mainly to «-5,9-diethyl-2-methyl-6,7-benzomorphan (VI) and

(as the hydrochloride) by aluminum bromide to a mixture of VI and the 8 isomer IX as shown by thin film
chromatography, Base IX, essentially to the exclusion of VI, resulted from aluminum bromide cyclization of
trans-2-benzyl-3,4-diethyl-1-methyl-1,2,3,6-tetrahydropyridine hydrobromide (VIII) also synthesized from IT

via V, IV, and VII.
diethyl-2’-hydroxy-2-methyl-6,7-benzomorphan (X).
firmed by methiodide rate studies.

The analgesically favorable effect of a properly
positioned phenolic hydroxyl in structures with a
heterocyclic nitrogen (e.g., the morphinans and benzo-
morphans)? has been known for some time. However,
the role of this substituent in tolerance and physical
dependence has not been studied, perhaps because
deoxy compounds of the order of potency of morphine
have not been available.®* The high activity displayed
by various 2’-hydroxy-5,9-dialkyl-6,7-benzomorphans,
particularly the g-diastereomers,* provided hope that
nonphenolic compounds® of morphine-like potency are
not implausible. Furthermore, any such deoxy com-

(1) Paper XXVI: J. H. Ager, S. E. Fullerton, E. M. Fry, and E. L. May.
J. Org, Chem., 28, 2470 (1963).

(2) (a) E. L. May in “Medicinal Chemistry,” 2nd Ed., A. Burger, Ed.,
Interscience, New York, N, Y,, 1960, p. 311 et seq.; (b) E. L. May and J. H.
Ager, J. Org. Chem,, 24. 1432 (1959).

(3) N-Methylmorphinan (ref. 2a), although one-fifth as potent as mor-
phine and comparable to pethidine in animal screening tests, has not been
further examined.

(4) J. H. Ager, S, E. Fullerton, and E. L. May. J. Med. Chem.. 6, 322
(1963).

(5) Otherwise close congeners of morphine and the morphinans,

The structure and stereochemistry of IX were proved by converting it to the known 8-5,9-
The stereochemistry of both VI and IX was also con-
Compounds VI and IX are relatively potent analgesics and VT has no addic-
tion-sustaining capacity in morphine-addicted monkeys.

pound of possibly negligible addiction liability would
not be readily convertible to a product of greater addic-
tion potential, a hazard generally attending hydroxy
compounds (viz., conversion of morphine to heroin??
and B-dl-methadol to B-dl-acetylmethadol?®f). Con-
sequently, we have synthesized «- and 3-5,9-diethyl-2-
methyl-6,7-benzomorphans (VI, IX), deoxy compounds
selected for study principally on the basis of comparative
results reported earliert in the 2’-hydroxy series,

The synthesis of the a-compound V1 was achieved,
as usual, by the Grewe method,”8 except that sodium
borohydride® was used instead of palladium-catalyzed
hydrogen in the reduction of the dihydro base IT to 2-
benzyl-3,4-diethyl-1-methyl-1,2,5 6-tetrahydropyridine
(III). Cyeclization of IIT with hot hydrobromic acid
gave VI in 769 yield. No g-isomer IX could be iso-

(8) H. Isbell, H, F. Fraser, M. H. Seevers, and G. A. Deneau, private
communications.

(7) R. Grewe and A. Mondon, Chem. Ber., 81, 279 (1948).

(8) E. L. May and E. M, Fry, J, Org. Chem., 22, 1366 (1957).

(9) S. E. Fullerton, J. H, Ager, and E. L. May, ibid., 27, 2554 (1962).
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lated in contrast to experience in the hydroxy series
where 3-6%, yields of #-compounds could always he
detected, and in contrast with the only other deoxy
compound investigated in this manner,! However.
treatment of IT1-hydrochloride in carbon disulfide with
aluminum bromide led to a mixture of V1 and IX in a
ratio of 1:2, in conformity with the dimethyl deoxy
series,

Tror the synthesis of 1X to the exclusion of VI, we
applied the elegant series of transformations 1(*ceutl\
reported by Fryl for the lower homologous 8-2.5.¢
trimethyl-6,7-benzomorphan.  In this sequence th(
perchlorate Voof dihydro base 1T was treated with so-
diuin  cyanide giving 2-benzyvl-6-cyano-3,4-diethyl-1-
methyl-1,2,5,6-tetrahydropyridine (IV) isolated as the
hydrochloride salt. Boiling chloroform in the presence
of 6 N hydrochloric acid caused migration of the A®-
double bond of IV to the A*-position and expulsion of
hydrogen cyanide to give the hydrochloride of 2-benzyl-
3,4-diethyl-1-methyl-2,3-dihydropyridine  (VII) with
the benzyl and 3-ethyl groups presumably in frans-
juxtaposition,’ This uncharacterized compound was
reduced to 2-benzyl-3.4-diethyl-1-methyl-1,2,3,6-tetra-
hydropyridine, isolated as the hydrobromide VIII,
which could be eyelized to 38-3,9-diethyl-2-methyl-6,7-
benzomorphan (IX) in a 5097 vield of distilled (pure)
hase.

The structure of VI was assigned by analogy' while
that of IX was confirued by its conversion to the 2'-
hydroxy analog X1 pia mtration, reduction, and ni-
trous acid oxidation of the resulting amine.® Fur-
ther confirmation of the stercochemistry of VI and
[X was obtained from data on their rate of reaction
with methyl iodide.'*  Thus the methiodide of VI was
formed at least ten times more rapidly than that of I'X
as has heen observed i the 2/-hydroxy series.’*  Mix-
tures of VI and IX could he analyzed by thin layer and
gas chromatography.

The analgesic activities of VI and IX were deter-
mined by the mouse-hotplate method,!® along with
acute toxicities (mice)!? and physical dependence capac-
ity (in monkeys!) which is the capacity of a substance
to suppress abstinence symptoms in morphine-addicted
monkeys. Sinilar data for the 2’-hydroxy relatives,
morphine, N-methylmorphinan, aund 3-hydroxy-N-
methylmorphinan are given for comparison.’* The
a-deoxy ecompound V1 is nearly as potent an analgesic
as the 2’-hydroxy relative,!! whereas the g-isomer 1X,
only a little more active than VI, is one-fifteenth as
potent as its 2-hydroxy congener X, more nearly in
line with expectations. Racemates VI and IX are
more than twice as potent as (=)-N-methylmorphinan
and are comparable to (levo) morphine, if one considers
that the activity of VI and TX is, in each case, probably
duce to the levo antipode.  The acute toxicities of VI and
IX are, like analgesic potency, nearly identical, again

1100 B ML Fry. J. Org. Chem., 28, 1869 (19631,

10 I 1L Ager aud E. L. May, ibid., 27, 245 (1962).

(12) 8. K. Fullertou, 1% L. May, and E. D). Becker, ibid., 27, 2144 (1952),

(13 N. B. Eady and D. l.eimbach, J. Pharmacol. Ezptl. Therap., 107,
385 (1953). We are indebted to Dr. Nathan Eddy, Mrs. Louise Atwell,
Mrs. Josephine Goodwin, and Mrs. Wendy Ness for tliese data which have
lLieen derived by probit analysis.

(L4) M. H. Seevers and G. A. Deneau, Addenda to the Minutes of the
C‘ommittee ou Drug Addiction and Narcotics, National Academy of Scieuces,
Nutional Research Council (1958-1962); see also H. Halbach and N. B.

Eildy, Brll. World Health Organ., 28, 139 (1063); (. A. Denean and M. H.
Nee¢vers, personal communications,
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somewhat surprising. In the 2’-hydroxy series the 3
isomers were invariably more toxic and more potent
than their « counterparts,?

Notwithstanding the relatively high analgesie of-
fectiveness of VI and IX, they have negligible capacity
to substituts for morphine in an established addiction in
monkeys. (=%)-N-Methylmorphinan and (-—)-3-hy-
droxy-N-methylmorphinan, on the other hand, are po-
tent suppressors (5.3 and 0.9 mg., respectively, = 3
mg. of morphine) of morphine abstinence 1(}lat1we to
their analgesic potency.

However, on chronic administration of VI during a
31-day period while gradually increasing the dose to a
total of 16 mg./kg. four times daily, abstinenee signs on
withdrawal were of intermediate intensity and persisted
for 3 weeks, rather long lasting. In comparison with
the 2’-hydroxy relative of VI,*slightly more potent and
much less acutely toxic than VI, this is an unfavorable
result; the 2’-hydroxy compound produced only mild
withdrawal syimmptoms after 31 days of chronic adminis-
tration while a dosage of 30 mg./kg. four times daily
was reached. There is a hint then that the phenolic
hiydroxy, known to enhance potency and reduce toxic-
ity,? also has a detoxifying effect with regard to drug
dependence.

Experimental

Melting points were taken in a capillary (Hershberg apparatus,
total immersion thermometers). Microanalyses are by Paula
Parisius and Alice Wong of this laboratory,

2-Benzyl-3,4-diethyl-1-methyl-1,2,5,6-tetrahydropyridine (III).

-3,4-Diethyl-1-methylpyridinium iodide (I, 69 g., 0.25 mole)!!
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PrarMacorocIcaL COMPARISON OF (& )-a- AND -3-5,9-DIETHYL-2-METHYL-6,7-BENZOMORPHANS,
2’-Hyproxy ReLaTIVES, MORPHINE, CODEINE, AND MORPHINANS

EDso

Compound (s.c.)®

VIt 5.0
2'-Hydroxy derivative’ 4.2

x 4.2
2’-Hydroxy derivative” 0.3
N-Methylmorphinan® 11.3
(—)-3-Hydroxy derivative® 0.5
Morphine® 2.0

* Expressed in mg./kg. ® HCI salt, see ref. 11
monkey.

and 100 ml. of dry ether were stirred vigorously as 200 ml. (0.27
mole) of 1.4 M ethereal benzylmagnesium chloride was added
rapidly. The mixture, stirred for about 6 hr., gave two liquid
layers and was poured, with vigorous stirring, into ice-water con-
taining ammonium chloride and a little aqueous ammonia. The
ether layer was shaken three times with excess, cold hydrochloric
acid. The acid extracts were made alkaline with cold, aqueous
ammonia and extracted quickly with ether to give, after drying
over niagnesium sulfate and evaporation of the ether in vacuo, 40
g. of dark brown oil II which was immediately dissolved in 250
ml. of methanol. The stirred solution was treated with 150 ml.
of 1 .V sodium hydroxide, then gradually with 9 g. (0.25 mole) of
sodium borohydride. The mixture was stirred overnight at 50-
60°, diluted with water, and extracted three times with ether.
The combined extracts were washed once with water, dried
(magnesium sulfate), and evaporated at the water pump leaving
37 g. (619, from I) of IIT, b.p. 105° (200 u).

Anal. Caled. for C;;H:,N: C, 83.89; H, 10.35. Found: C,
83.80; H, 10.17.

The picrate was prepared and recrystallized from ethanol;
m.p. 130.5-132.5°,

Anal. Caled. for CyuHwNO5: C, 58.46; H, 5.97.
C, 58.59; H, 5.53.

The hydrobromide was prepared and recrystallized several
times from acetone-ether; m.p. 165-166°.

Anal. Caled. for C;;HosBrN: C, 62.96; N, 8.08. Found:
C, 63.18; H, 7.97.

a-5,9-Diethyl-2-methyl-6,7-benzomorphan (VI).—The tetra-
hydropyridine hydrobromide (III-HBr, 7 g., 0.22 mole) was dis-
solved in 100 ml. of 489, hydrobromic acid and stirred at 135-
140° for about 2 days, to give a clear, brown solution. The prod-
uct was cooled and poured into ice-water. Concentrated am-
monium hydroxide was added until the mixture was basic, and it
was then extracted with ether, The organic solution was washed
with water, dried over magnesium sulfate, and filtered. The
solvent was removed in vacuo to give a brown oil (4.9 g., 93%).
The oil was distilled at 108° (150 x) to give a colorless oil (4 g.,
76%).

Anal. Caled. for C;He:N: C, 83.89; H, 10.35. Found:
C, 84.02; H, 10.17.

The oil was converted to the hydrochloride and crystallized
from acetone—ether, It was sublimed at 170° (90 u) and re-
crystallized, m.p. 250-251°,

Found:

Anal, Caled. for CyH.eCIN: C, 72.96; H, 9.37. Found:
C, 73.02; H, 9.70.

A picrate was prepared and crystallized in ethanol. Large
crystals formed during recrystallization from acetone; ni.p.

176-179°.

Anal. Caled. for C;3HasN4O;: C, 58.46; H, 5.97; N, 11.86.
Found: C, 58.68; H, 5.77; N, 11.80.

2.Benzyl-3,4-diethyl-1-methyl-2,5-dihydropyridinium Perchlo-
rate (V).—Ethereal benzylmagnesium chloride (275 ml., 0.44
mole) was added in a slow stream to a vigorously stirred mixture
of pyridinium iodide (I, 100 g., 0.36 mole) in ether (200 ml.).
The reaction mixture separated into the two liquid layers pre-
viously noted, during a 5-hr. stirring period. The mixture was
poured into ice-cold 609 perchloric acid (150 ml.), giving a
vigorous reaction. The mixture was separated, and the reddish
upper layer was washed several times with hexane. Most of the
solvent was removed from the red solution in vacuo, to give an
oil mixed with water. This was allowed to stand at room tem-
perature for 2 days, during which time a solid formed. The

Physical
LDso Abstinence® dependence
(s.c.)® suppressant dose capaeity
83 No suppression to 16° None
425 2-60, no suppression None
115 2-16, slight suppression® Very low
120 0.5-12, no suppression None
92 5.3 High
365 0.9 High
576 3.0 High

. ¢ Phosphate salt, see ref. 2a.

¢ HBr salt, see ref. 2a. ¢ Convulsant dose in one

yellow solid was filtered and recrystallized from acetone-ether,
to give 42 g. (349, from the pyridinium iodide I) of product,
After several further recrystallizations from acetone—ether,
colorless to pale yellow crystals, m.p. 128-129°, were obtained.
Anal. Caled. for CzHuNCIO,s: C, 59.73; H, 7.08. Found:
C, 59.61; H, 6.72.
2-Benzyl-6-cyano-3,4-diethyl-1-methyl-1,2,5,6-tetrahydro-
pyridine Hydrochloride (IV).—The perchlorate (V, 43 g., 0.125
mole) and sodium cyanide (10 g., 0.2 mole) were stirred in a
mixture of water (100 ml.) and ether (100 ml.) for about 4 hr,
The yellow organic solution was separated from the pale yellow
aqueous phase, washed with water, and dried over magnesium
sulfate. The product was filtered and the solvent removed
in sacuo to give a brown oil (29 g., 85%). The oil was converted
to its hydrochloride (vellow solid, 26 g.) which was recrystallized
from acetone—ether, m.p. 104-106°,
Anal. Caled. for C,gHy;CIN,:
C, 71.11; H, 8.38.
trans-2-Benzyl-3,4.diethyl-1-methyl-1,2,3,6-tetrahydropyridine
Hydrobromide (VIII).—The 6-cyanotetrahydropyridine hydro-
chloride (IV, 25 g., 0.082 mole) was dissolved in a mixture of
chloroform (200 ml.) and 6 N hydrochloric acid (100 ml.). The
mixture was refluxed and stirred overnight. The condenser was
then removed and the chloroform was allowed to evaporate.
The produet was cooled, and most of the residual water
was removed i wvacuo to give solid VII. This solid was
dissolved in a mixture of water (75 ml.) and methanol (75 ml.).
Sodium borohydride (10 g., 0.27 mole) was added in small portions
to the stirred mixture. The reaction was vigorous, gas being
evolved during each addition of the borohydride. The mixture
was then heated to 60° and stirred for about 4 hr. to give a mixture
of a brown oil and a pale yellow aqueous solution. The oil
was separated, and the aqueous solution was washed with ether.
The combined oil and ether extracts were dried over magnesium
sulfate. The product was filtered and the solvent removed in
vacuo, the residual reddish oil was distilled at 96° (170 u) to give
the desired colorless product.
Anal. Caled. for CyHyN: C, 83.89; H, 10.35.
C, 83.97; H, 10.18.

It was found that better yields could be obtained by converting
the dry ethereal solution of the base to its hydrobromide directly,
without the intermediate distillation, The over-all yield from the
6-cyanotetrahydropyridine (IV) through dihydropyridinium
chloride VII, which need not be isolated, to the recrystallized
tetrahydropyridine hydrobromide VIII was 319.

The hydrobromide was recrystallized from acetone-ether; m.p.
214.5-215.5°.

Anal. Caled. for C;HqBrN: C, 62.96; H, 8.08. Found:
C, 63.14; H, 8.08.

8-5,9-Diethyl-2-methyl-6,7-benzomorphan (IX) Hydrochloride.
—Aluminum bromide (10 g., 0.038 mole) was added in small
portions to a cold mixture of tetrahydropyridine hydrobromide
(VIII, 8.2 g., 0.025 mole) in carbon disulfide (40 ml.). The mix-
ture was stirred at room temperature for about 6 hr. to give an
orange, liquid, lower layer. The upper, carbon disulfide layer
was decanted, and the residual material was washed with ether
several times. Water was added and the cold solution made
basic with 99, ammonium hydroxide. The mixture was ether
extracted, and the ethereal solution was dried over magnesium
sulfate. TFiltration and removal of solvent in vacuo gave a yellow
oil (5.4 g., 88Y). The product was distilled, and a hydrochloride

C, 70.93; H, 8.25. Found:

Found:
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was prepared from the colorless oil and recrystallized several times
from acetone—ether; m.p. 234-235°.

Anal. Caled. for CyH:eCIN: C, 72.06; H, 9.37.
G, 73.11; H,9.71.

A picrate was prepared and recrystallized several times from
ethanol; m.p. 209-210°.

Anal.  Caled. for CoHuN:O:: C, 58.46; H, 5.97.
C, 58.67; H, 5.97.

8-5,9-Diethyl-2’-hydroxy-2-methyl-6,7-benzomorphan (X),!'~
The benzomorphan IX was converted via the 2'-nitro and 2’-
amino derivatives to the known 2’-hydroxy X according to the
general procedure of May and Fry.® The 2"-hydroxy compound
was found to be identical with the lmown compound! in its
nielting point, mixture melting point (110 depression), infrared
spectrum, and thin layer chromatography.

Vapor Phase Chromatography.—A Research Specialties vapor
phase chromatograph was used with a 1.83-n. glass column, 6.3
mm. in diameter, silanized and packed with 1.55, SE 30 on 100~
140 Chromosorb W. It was equipped with a flame ionization
detector. The «-5,9-diethyl-2-methyl-6,7-benzomorphan hydro-
chloride (VI), 8-3,9-diethyl-2-methyl-6,7-benzomorphan hydro-
chloride (IX), and g-3,9-diethyl-2’-hydroxy-2-methyl-6,7-benza-
morphan (X) could be identified. A 9:1 mixture of -V and 3-

Found:

Faund:

(12) All of the products from the varions reactious were examined by thin
layer chromatography, using the general method of J. Cochin and J. W,
Dualy [Experientia, 18, 204 (1962)]. The plates were coated with siliea gel
G (Merck, Darmstadt). The solvent systein consisted of ethanol-dioxane—
benzeue~auunoniuin hydroxide, 5:40:50:3. The prodincts were detected by
spraying with potassiuin iodoplatinate reagent. 1n the case of VI and 1X
it was found that B-compound IX ran faster than a-compound VI. The Bj
valies were 0.81 for IX and 0.58 for V1, comnpared with 0.8 for a simultane-
ously chromatographed standard test wixture provided by the Brinkmanu
Instrumnent Co. {(a mixture of 0.01% each of 4-dimethylaminobenzene, indo-
phenol, and sidan red G in beuzene).

Vol 7

IX was identifiable. Thereverse wasnot true. A least 2555 «
VI is needed in the mixture to discern it. The chromatograph
was run isothermally at a column temperature of 132° for VI und
IN. The e-benzomorphan VI had a samewhat longer rerention
time (21 min.) on the cohimn than the 8-1X (16 nin.) and there-
fore gave u broader, more widespread band. No attempt wis
made to sharpen the peak since the two componnds conld he
easily  differentiated. The 2-hydroxybenzoworphan N was
chromatographed using o colmmn temperature of 100°. Fhe re-
tention tine for this compound was 4 miin.

Rate Studies.—-The general procedure of Fullerton, May and
Becker!? was used.  In T'able IT are given the results which show
that the reaction of VI with methyl iodide isten times faster than
the reaction of 1N with this reagent, snd leaves no donht abont
the stereachemistry of VI and IX.

Tarie 11
Ratex or ReacrioN or METHYL Tonipe wirn
BEN4ZOMORIFIHANS

Benzomorphan
Reactinn converred
rie, Iet

Compoaind kr. ethiolide

a-H,9-Diethyl-2-methyl-6,7-

henzomorphan (V1) 2.5 298
5.0 D549

$-3,9-Diethyl-2-methyl-6,7-
betizonmorphan (IX) 2.5 3.5
5.0 4.3
24.0 0.7

Analgetics Based on the Pyrrolidine Ring.

I11.

J. F. CavaLra, R. Jongs,

Parke, Daris & Company, Hounslow, Middlesex, England

M. WerLrForp, J, Wax, axp C. V. WiNpEgR

Puarke, Davis & Company, Ann Arbor, Michigan

Recerved January 8, 196

The pyrrolidine analgetic, m-(1-methyl-3-propyl-3-pyrrolidinyl)phenol {11, R = OH;

R’ = CHy), is de-

scribed, having activity superior to meperidine by a parenteral route in rats and with no morphine-like addiction

liability in monkeys.

In continuance of our work on pyrrolidines of possible
value as analgetics we have prepared a series of 3,3-
disubstituted pyrrolidines (IT, R’ = CH;; R = OCHj,
OH. and OCOCHy3;) which are more active than the 1,2-
dimethyl-3-phenyl-3-propionoxypyrrohdine (I}  de-
seribed  carlier.?

OCH, R
OCOCH, (CH3),CH,
N7 TCH, N
| R
CH. (1)

(L
Chemistry.—The 3,3-disubstituted pyrrolidines (II)
were prepared by chemical reduction of the correspond-

(1) J. F. Cavalla, R. A. Selway, J, Wax, L. Scotti, and C. V. Winder, ./.
Med. Pharm. Chem., 8, 441 (1962),

Various analogs and congeners have been synthesized.

ing succinimides. m-Methoxybutyrophenone was pre-
pared by the reaction of m-methoxybenzoyl chloride
with dipropyleadimiumm (a2 method we found more
convenient than that described by McElvain?) and
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