STEROID DERIVATIVES OF INDOLYLACRYLONITRILE
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2-Cyano-3-(3-indolyl)-A%-steroids are formed when 2a-cyano-3-ketosteroids are re-
fluxed with indole and its homologs in acetic acid.

There are compounds among steroid derivatives that have both hormonal activity and psychotropic
activity [1]. Hypotensive and coronary-dilating action and the ability to inhibit the action of the adrenal
glands and the hypophysis have been observed for 2-cyanosteroids [2]. Considering this and the fact that
B -(3-indolyl)acrylic acid derivatives are of biochemical interest [3], we set out to study the possibility of
obtaining a number of indolylacrylonitrile derivatives.

We have shown that 2-¢yano-3-(3-indolyl)-A%-steroids (I-IV) are readily formed when indole and its
homologs are refluxed with 2« -cyano~3-ketosteroids in acetic acid. The structure proposed for I-IV is
confirmed by the IR and UV spectra (Table 1). In contrast to indole and its derivatives with saturated side
chains, the appearance of an intense long-wave band above 300 nm in the UV spectra is characteristic for
indolylacrylic acid derivatives. For example, there is a maximum at 325 nm (loge 4.38) [4] in the UV
spectrum of g -(3-indolyl)acrylonitrile. The absence of this band in the UV spectra of I-V should apparent-
ly be explained by the almost complete disruption of the conjugation of the indole portion with the remaining
fragment of the molecule, mainly because of the steric hindrance created by the cyclohexene ring.

The condensation of 2-methylindole with 2a-cyano~17a-methyldihydrotestosterone gives, in addition
to nitrile IV in about the same yield, another compound, which, according to the results of elementary
analysis, is the product of its dehydration and apparently has the 2-cyano-3-(2-methyl-3-indolyl)-17a,178 -
dimethyl-18-norandrostan~2,13-diene (V) structure, Its IR spectrum does not contain hydroxyl group ab-
sorption, and the band of the methyl group at 1380 em™! is split; it must be assumed that this confirms the
formation of two geminal methyl groups as a result of dehydration with Wagner—Meerwein rearrangement

[5].

TABILE 1. 2-Cyano-3-(3-indolyl)-A%-steroids
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40f KBr pellets with a UR-10 spectrophotometer. bof methanol solu-
tions with a Specord spectrophotometer. ®From acetic acid. dprom
ethyl acetate —benzene,
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I R=Ri=R=H, RO=CgH;;
I R=R'=H, R'=CHy, R¥=C.H,;
i R=R'=CH,, R*=H, R'=CyH 5
WV R=H, R'=R?=CH,, R =0H

EXPERIMENTAL

General Method for the Condensation of Indoles with 2a-Cyano-3-ketosteroids, A solution of 0.001
mole of a 2a-cyano-3-cholestanone [6] or 2c-cyano-17« -methyldihydrotestosterone [2] and 0.001 mole of
indole in 15 ml of acetic acid was refluxed for 5-10 h (the end of the reaction was determined by chroma-
tography on plates with a thin layer of aluminum oxide), after which the mixture was evaporated to half its
original volume and allowed to stand for crystallization. A mixture of IV and V, which was readily sepa-
rated by fractional crystallization, precipitated from the reaction mixture in quantitative yield in the reac-
tion of 2-methylindole with 2c.-cyano-17«-methyldihydrotestosterone,
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