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SYNTHESIS OF B-NOR~6-THIAEQUILENIN AND RELATED COMPOUNDS
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A synthesis of the ring B thiophene analog of 3-desoxyisoequilenin was first reported inde-
pendently by Collins and Brownl and by Mitra and Tilak, 2a,b
corresponding analog of 3-desoxyequilenin., Tilak and co-workers have since reported an unsuc-

the latter authors also claiming the

cessful attempt at the synthesis of B-nor-6-thiaequilenin (VIIc),zc but recently have succeeded
in the synthesis of the iso analog Vb.2d Generally, all of the reported syntheses have involved
successive elaboration of rings C and D onto a benzo[b]thiophene. We now report a synthesis of
Viic starting with an hydrindene,

Alkaline hydrogen peroxide oxidation of 13 produced the epoxide II (mp 77-79°). Condensa-
tion of m-methoxythiophenol (85% yield from m-methoxyphenylmagnesium bromide and sulfur) with II
in refluxing DMF resulted in the dione III (mp 88.5-90°) in 80% yield. Cyclodehydration of III
vith ALCl, in CH,Cl, gave a 60% yield of IV (wp 178-181°); w A Sh3™ mm(e): 238 (18,300), 259
(11, }00), 269 (11,600), 301 (26,700), 314 (23,300); nmr (CDCI3)81.24 (s,c-cn3), 5.96 (t,J=2.5
Hz, =CH).

Catalytic reduction (Pd/c:aco3) of IV resulted in a mixture of Va and VIIb from which the
pure cis-fused ketone Va (mp 138-139,.5°) was obtained in 68% yield by fractional recrystalliza-
tion; w A EEO m(e): 233 (28,600), 268 (10,100), 273 (9,950); nar (CDCL,) £1.19 (s, C-CHy).
Demethylation of Va by fusion with pyridine hydrochloride gave dl-B~nor-6-thiaisoequilenin (Vb,
mp 220-222°) in 612 yield.a

Sodium borohydride reduction of IV produced the B-alcohol VI (mp 179.5-181°) which was re-
duced catalytically to the C/D trans-fused alcohol VIIa (mp 160-161°); uv )\E::ﬂ nm(€): 235
(34,700), 269 (10,800), 274 (10,700). Oxidation of VIIa according to the method of Pfitzmer
and Moff.att:5 gave the ketone VIIb (mp 145-147.5%); uv )‘i:’(‘ll me(€ ): 234 (27,400), 269 (9,550),
277 (9,450); nmr (CDCI3)80.91 (d,J=0.6 uz,c-cna). Fusion of VIIb with pyridine hydrochloride
afforded dl-B~nor-6-thiaequilenin (VIIc, mp 260° dec) in 21% overall yield from IV. The cor-
responding B-alcohol (VIId, mp 224,5-227°) was prepared by demethylation (BBI.'3ICI!2012) of VIla,

The compounds described, all of which are racemates, gave satisfactory elemental and
spectral (ir,mmr,uv) analyses. The B-alcohol configurations were assigned by analogy with the
well-known stereochemical course of NaBHa reductions on 17-ketosteroids, The C/D fusion as-
signments were made on the basis of precise measurements of the relative chemical shifts of
the angular methyl protons in Va and VIIb, the latter showing the methyl resonance at higher
field and thus being assigned the trans-fused configuration.6 These assigmments are further
substantiated by a splitting of the angular methyl protons seen in VIIb which is absent in

the cis~fused Va,
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b, R' = CHy; R'', R"'' =0
¢, R! =H; R'', R'""" =0
d, R' =H; R''= OH; R'''= H
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