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HETEROCYCLIC STEROIDS VII 1)
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Interest in the phyaiologiqal properties of modified stexroids
has led to the total synthesis of a variety of 6-aszaestrogens in
this ltboratoryj’4). In the latter compounds the general size and
shape of the steroidal skeleton is not significantly altered in
comparison with their natural analogues. A further interesting mo-
dification of the system is the introduction of sterically larger
atoms in the steroid skeleton. In view of the reported hormonal ac-
tivity of 6-azas)~ and 6-oxs6)-steroido our attention was directed
to the synthesis of the 6-thiasteroids. In these analogues both

steric and electronic changes would be present in the skeleton.
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7-¥ethoxythiachromanone-4% 1&7) was converted into the corres-
ponding vinyl alcohol 24, obtained as an oil, which was identified
by its speotral characteristics. Reaction of 2A with 2-methylcyclo-~
pentane~1,3-dione under basic conditions yielded the crystalline
diketone 3A (m.p. 94-96°) in moderate yields (55% calculated on the
basis of thiachromanone.

KBr

IR 7y .o V715 and 1755 om™! (carbonyl); UV EtOH

Mooy 228 (12800), 245
(23000) and 278 (14000) nm;
MR (CDGIB) 3 1.1 singlet (013-053) and 5.5 triplet (C, =H) pmm.
Cyclodehydration of the latter compound in benzene in the pre-
sence of a catalytic amount of p-toluenesulfonic acid gave an oil,
the NMR spectrum of which indicated it to be the desired tetracyclic
compound 4; RHR(CDCIB) b 1.1 singlet (C13-C§_3), 5.8 triplet (015-3).
The thiachromanone 14 was oxidized with H,0,/Hic to the corres-
ponding sulfone 1B, which upon reaction with vinylmagnesium bromide
gave the vinyl alcohol 2B. However, attempted base catalyzed conden-
sation with 2~-methylcyclopentane 1,3~dione under various conditions
gave none of the diketo sulfone 3B; most of the starting alcohol
being recovered in these attempts. The sulfone 3B, however, could be
easily synthesized by H202-ox:l.dl.tion of sulfide 3A. The cyclodehydra-
tion of 3B gave no tetracyclic product, it being impossible, both

8)

under acidic and besic ’ reaction conditions, to isolate any amount

of ths sulfone corresponding to 4. The electronic influence of the
-Soz-group has presumably some bearing on these negative resulis.

Phis aspect of the problem is currently under inveatigation”.

* A1l crystalline compounds gave a correct elementary analysis.
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Owing to the instability of ketone 4, it was not possible to
oxidige it to the corresponding sulfone. However, ocatalytic hydro-
genation (Pd/cacos) of the o0il obtained upon ring closure of 3i
afforded a 2 : 1 ois/trans mixture of § and 5§ (the ratio being de~
termined from a comparison of the C1e-nothy1 resonance peaks in the
NMB spectrum of the crude reaction product). Prom this mixture the
trans ketone 5 (m.p. 151-154") was isolated in 30% yield.

KB 1755 on™' (ce0); Uv a4 EEOR
300 (6000) nm;

IR 7 213 {18000), 256 (29000) and

NMR (ch13) b 0.9 singlet (015-035).ppno

The stereochemistry of the reduced ketones is based upon analo-

gy with the NMR assignments made in the case of isomerie of 6-asza-

ateroida4).

To circumvemt the unfavourable cia[trnna ratio of the mixture
obtained upon hydrogenation, the ketone 4 was reduced with 15334
when aloohol 7 (m.p. 94-101°) was obtained in 70% yield.

KBr -1 EtOH
IR 7 ... 3450 cm” (OH); OV A .o
323 (13700) nm;

MME (CDC1;) b 1.0 singlet (c15-c33) and 5.5 triplet (015-H) ppm.

225 (14800), 276 (23000) and

Alocohol 7 is assigned the 0173-03 configuration on the basis

of numerous anslogies for the stereochemical course of HaBH4 reduc~
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tion of 17-keto ateroids. Hydrogenation of alcohol 7 over palladium
on calcium carbonate afforded, after an uptake of the calculated
amount of hydrogen, the corresponding Ae’9-6-thiaestradiol 3-methyl

ether 8, in a yield of 90%; m.p. 101-107°.

KB EtOH
max max

303 (4600) nm;

IR 7 3450 om~' (OH); UV A 214 (13600), 255 (21400) and
NMR (cvc15) % 0.8 singlet (013-033) ppa.

Ketone 5 was also obtained in 55% yield upon oxydation of alco-
hol 8 with aluminium isopropylate-cyclohexanone in toluene. Further

conversion of intermediate 8 to various 6-thiasteroidal hormones is

currently in progress.
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