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REGIO AND STEREOSPECIFIC SYNTHESIS OF 118 SUBSTITUTED 19 NORSTEROIDS

Georges Teutsch® and Alain Bé]anger1

Centre de Recherches ROUSSEL-UCLAF 93230 ROMAINVILLE (France)

Summary : Treatment of 5a 10a epoxy a9 (11) steroids with lithium organocuprates or copper
catalyzed Grignard reagents effects exclusive 118 substitution in excellent yield.

Opening vinyl oxiranes with dimethylcopperlithium has been shown to lead mainly to
allylic substitution (SNZ') in the case of 3,4 epoxy-l-butene2 and to a mixture of SN2 and
SNZ' type products {in a ratio close to 1:1) in the case of 1,2 epoxy-3 cyc]ohexene3.

The reaction was used recently by J. F. Normant et al. in a synthetically useful
scheme4. This is one of the reasons which has prompted us to disclose some of our results
in the steroid field.

The reaction of an organocuprate reagent with steroidal epoxides of type (1)
proceeds with complete regio and stereospecificity, leading exclusively to the 118 substitute
compound (2). As an illustration of this, epoxide (la), when treated with diphenylcopper-
1ithium for 30 min at 0°C in EtZO-THF yielded 82.5 % of the 118 phenylsteroid (gg)S.

Evidence of the g configuration of the substituent is given by the large shielding effect in
the proton resonance of the 18 methyl group (& = 0.57 ppm in CDC13). Similarly the methyl
and ethyl substituents were introduced in yields of 100 and 85 % respectively, in
chromatographically isolated compounds.

Compounds of type (2) were deketalized and concomitantly dehydrated by short
refluxing in 90 % EtOH in the presence of a sulfonic resin, affording the corresponding
dienones of type (3). The chemical shift of the 18 methyl group is 0.625 ppm for (3a),
1.15 ppm for (3b) and for (3c), as compared to 1.08 ppm for the unsubstituted analog (3d).
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As some copper reagents are inconvenient to prepare, we investigated the copper
catalyzed reaction of Grignard reagents with the same type of epoxides. We found that the
reaction does indeed proceed smoothly at temperatures between -40°C and -10°C in THF
solution with 5 to 10 % copper (1) chloride per mole RMgX, as a catalyst. To mention one
example, epoxide (lg)Gb afforded compounds (4a) to (4e) (s 18 Me : 1.06 ppm, 0.54 ppm,

0.95 ppm; 0.66 ppm, 1.17 ppm respectively) in essentially quantitative yield. It is worth
noting that epoxides of type (1) react with the uncatalyzed Grignard reagents (i.e. CH3MgBr or
EtMgBr) to give the 108 substituted steroids (5)°.

In no instance could any 108 substituted isomer be detected in the copper catalyzed
reaction. This is especially surprising in the case of the very reactive benzylmagnesium
bromide, where the addition of a catalytic amount of copper I chloride is able to shift the
substitution completely from the 108 (product (5b); 18 Me at 0.79 ppm) to the 11g position
(product (4e)).

The high yields and remarkable regio and stereospecificity, coupled with a rather
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Tow sensitivity to steric hindrance [ihe 118 ter-butyl group could be introduced
quantitatively using (tBu)ZCuLi at -25°C for one night, yielding (4fﬂ ,» suggest an initial
nucleophilic disp]acement7 of the epoxide at C10 followed by an allylic rearrangement as
shown in the scheme.

The fact that the reaction is not inhibited by addition of radical traps such as
triphenylmethane or triethylsilane, shows that there are probably no typically free radical
intermediates.

Finally the fact that the corresponding 1la alkyl stercids are available from the
epimeric 58 10p epoxidesg, leaves no doubt about the configuration of the substituents in
position 11.

A detailed account of this reaction and its use in the synthesis of novel

biologically active steroids is in the process of being prepared and will be published
elsewhere.
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