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PREPARATION AND ANALGESIC ACTIVITY OF SOME 3,4-DISUBSTITUTED
N~-METHYLMORPHINANS OF THE (-} SERIES

1
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Laboratory of Chemistry, National Institute of Arthritis, Metabolism and

Digestive Diseases, Bethesda, Maryland 20014, USA

Some reactions of {-)-3-methoxy-4-hydroxy-N-methylmorphinan gg)
obtained from dihydrothebainone (1} were investigated. The
analgesic properties of compounds 2,3.4.5 and § compared to

~aed e

morphine hydrochloride and levorphenol are reported.

Much knowledge has been accumulated regarding the structure activity
relationship of 3-hydroxymorphinans its N,O-substituted derivatives2 and the
2 and 4-hydroxy isomersB. Similar concise information is lacking for most
aromatic dioxygenated analogs. The 3,4-disubstituted compounds are of
particular importance since they possess the oxygen functions at the same
position as most naturally derived analgesics of the morphine group. We now
report the preparaticn and analgesic activity of several closely related

compounds belonging to this series. They are obtained by much improved

procedures to those already reported in the literature.

*In memory of Hans Schmid, Professor of Organic Chemistry at the University

of Zurich, Switzerland, who passed away on Sunday December 19, 1976.
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The starting material (-)-dihydrothebainone (1) can be easily obtained

4,5 or by total synthesiss. We

by acid catalysed hydrogenolysis of thebaine
utilized material prepared from thebaine, thus eliminating the possibility of
enantiomeric contamination. The compounds shown below were prepared in the
following way: removal of 6-keto group in Lll could be achieved by Clemmensen
reduction in 50-60% yield affording the known 3-methoxy-4-hydroxy-N-methyl-
morphinan7 (2). Acetylation with acetic anhydride and pyridine to gg) could
easily be accomplished affording an oily base ({a]%o = -12.2°, ¢ = 0.82,

CHz0H; HCT m.p. 115°), The oily 3-4—dimethoxy-N-methylmorphinan7 {4) s made
conveniently by treatment of gg), sodium hydride, dimethylformamide and methyl
p-toluenesulfonate at ice bath temperature, ([o15" = -30.4°, ¢ = 1.43, CH,OH;
48% yield; HC1 m.p. 242-244°). At elevated temperatures 4 is contaminated with
its Hofmann elimination pr‘oduct8 gz) separated by preparative thin layer chromo-
tography on silica gel and characterized as its hydrochloride {m.p. 145°; UV
maximum 268 my, m/e 315). The catechol Sél is obtained in good yield by O-de-
methylation of 2 with boron tribromide in methylene chloride solution at ice

bath temperature (m.p. 242°; [a]50 = -62.12°, ¢ = 0.82, CH,OH; HCT m.p. 267-268°)

3
and identical with material obtained in low yield by O-demethylation of Lgl with
48% hydrobromic acid4. Acetylation of this light-sensitive catechol affords the
diacetoxy derivativelgz(m.p. 118-120°, [a]ﬁo =0° ¢ = 0,9, CH30H; ([@]300 =
-578°, [«]290 = -603°, ¢ = 0.013, C2H50H). Acid hydrolysis of the diacetoxy
compound 6 affords the catecho1’§3 identical with an authentic sample. An
attempt to selectively cleave the 3-methoxy group 1n(ﬂ’aff0rded the catechol as
the only product. It is interesting to note from the above data that intreduc-

tion of larger groups in the 3,4-positions Towersthe sign of the optical rota-

tion considerably. The catecho1_§’shows the highest-optical rotétion whereas
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the [a]go of the diacetoxy morphinan 6 is zero when measured in methanol. The
latter shows, however, high negative values when measured in ethanol at

different wave lengths.

ANALGESIC POTENCY

Compounds - HC1 EDs, 0° o p®
2 ’ 6,2 (4.3-8.8) 3.3 19.5 143
3 . 3,8 (2.7-5.4) 3.0 15.3 119
4 0,33 (0.20-0.55) 3.2 21.7 155
5 : 1,9 (1.5-2.86) 3.5 17.8 148
6" 2,6 {1.9-3.4) 4.1 33.0 161

Morphine Sulfate 1,1 (0.8-1.5} 3.3 32.6 183

Levorphanol Tartrate 0,17 (0.11-0.27)} 4.7 29.2 142

Levomethorphan Base’ ca. 1.5

Anumbers in parentheses represent 95% confidence 1imits as obtained by
probit analysis. bSubcutaneous injection in mice, mitligrams per kilogram,
using the hot-plate assay {see Refs. 9 and 10). “Onset of analgesia in
minutes. dPeak time at which maximal analgesic response is observed in minutes.

buration of analgesia in minutes. TEree base dissolved in stoichiometric

amount of dilute hydrochloric acid.

With the exception of compound 4, all other 3,4-disubstituted morphinans
are weaker analgesics than morphine. The dimethyi ether’ﬂdis several times more
active than morphine and aTmost as active as Tevorphanol. This unexpected find-

ing prompts us to further investigate this interesting morphinan derivative.
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