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APPROACHES TO THE SYNTHESIS OF 12-~THIASTERCIDS: SYNTHESIS OF
B-nor-6,12-BISTHIAESTRA-1,3,5(10),8y 14=-PENTAEN=17-ONE,

S.R.Ramadas*, P.Ch,Chenchaiah, J.Appa Rao and S.,Kumaresan
Department of Chemistry, Indian Institute of Technology,Madras-600036,India

Abstract: A new approach to the total synthesis of l12-thiasteroids has led
fo the synthesis of B-nor-6,12-bisthiaestra=-1,3,5(10),8,l4-pentaen=17~one(l6)

A very careful survey of literature on he’ceroste.’r:o:'|.dsl-6 and in parti-
cular thiasteroids7 points out the fact that there has been no report on
th.e partial or total synthesis of l2-thiasteroids till date, An isolated
report8 appeared in 1977, describing the synthesis of B~nor-6~aza-12~thia-
3-methoxyestra-1,3,5(10),8-tetraen-12-dioxide-178-0l., This approach8 is
only applicable to this system as it is primarily based on Fischer indole
rearrangement reaction,

The present paper reports the development of a new synthetic plan
towards the construction of a l2-thiasteroid skeleton involving only a few
steps, This method has a wider applicability and can be extended towards
the total synthesis of 12=thiaaromatic, hetercaromatic and even non-aroma-
tic steroids (vide Scheme I), utilizing the most appropriately substituted
mercaptomethyl derivatives such as la, lb and 14,

l1-Mercaptomethylnaphthalene (la&1lb) (Scheme I) on treatment with
lead monoxide in benzene furnished the corresponding lead bis(l-naphthyl-
methylthiolate) (2a®2b) as yellow amorphous solids, m.p. 126~127° and
129 -130° respectively in 70% yield, The lead mercaptide (2a& 2b),
suspended in a large volume of dry benzene was treated with NBS in solid
state under vigorous stirring at room temperature to afford N-(l=naphthyl-
methylthio)succinimide as pale yellow crystalline solid (3a,m,p.160-161°,
704) and (3b,m.p.176-177°, 60%). Condensation of the thiosuccinimide
derivatives (3a&3b) with 2-methylcyclopentane-l,3 =dione under the
influence of Triton=-B in benzene medium at room temperature gave the corres-
ponding C-secosteroids, 12-thia-8,l4-secoestra-1,3,5(10),6,8-pentaene-14,17-
dione9 as a pale yellow crystalline solid (4a), m.p. 62—63°, yield 807 and
the methoxy analogue9 (4b); m.p. 87-880, yield 704, Similarly, treatment
of (3a) with 2-methylcyclohexane~l,3-dione also furnished the expected
C-secosteroid, D~homo-12-thia=-8,l4~-secoestra~-l,3,5(10),6,8=-pentane~14,17a=~
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dione9(10) (Scheme 1) as a white crystalline solid, m.p, 108-110°, in 754
yield, Cyclodehydration of the C-secosteroids (4a,4b&10) under the influ-
ence of both protonic and Lewis acids such as PTS, methanolic-HCl, Conc.
HyS0,, acetic acid-HCl, P,05, PPA, SnCl,(anhy), BF5-etherate and anhydrous
HF at -60°C failed to furnish the anticipated 12-thiasteroids (5a,5b and
13a) (Scheme I),
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Oxidation of the 12-thia-8,l4~secosteroid (4a) with m—=chloroperbenzoic
acid furnished the corresponding sulfone (7), which also failed to undergo
cyclodehydration with protonic acid catalysts. 14,17-Dihydroxy-8,l4-seco~
steroid (8) obtained on borohydride reduction of (4a) also resisted cycli-
zation with acetic anhydride at its reflux temperature, The diacetate (9)
was the only isolable product in this reactions. Surprisingly the keto alco-
hol (11) obtained by selective reduction of one of the carbonyl functions
in (10) with lithium tritertiarybutoxyaluminium hydride or the corresponding
acetate (12) also resisted cyclization under a variety of protonic and
Lewis acid conditions to afford the corresponding tetracyclic compounds
{(13b and 13c) (Scheme I).

At this stage it appeared worthwhile to study the success of the pro-
posed synthetic scheme by employing a more reactive heteroaromatic system
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(AB=part) such that it may facilitate a very smooth cyclodehydration of the
corresponding 1l2-thia-8,14-secosteroid. With this end in view, the synthe-
ses of the C—secosteroidsg, B-nor-6,12-bisthia-8,l4-secoestra-1,3,5(10),8-

tetraen=14,17-dione(15a) and the corresponding D-homo analogue (15b), were

achieved starting with l-mercaptomethylthianaphthene (14) (Scheme I1I),
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The C=secosteroid (15a) underwent, as anticipated, cyclodehydration with a
large excess of PTS in refluxing benzene affording B-nor-6,12-bisthiaestra-
1,3,5(10),8,14~pentaen-17-one(16) as a light pink crystalline solid, m.p.
180-182°, in 10% yield along with an interesting by-product, 3a,6-dihydro-
1-methylcyclopental[6,7]{1,2]dithiepino[5,4-b][1]benzothiophen=2(3H)-one(17)
as a light pink crystalline solid, m.p. 168-170°, in 204% yield and the usual
disulfide (18) in 40% yield, The other D-homo~C-secosteroid (15b) underwent
very smooth cyclodehydration with a catalytic amount eof PTS affording the
anticipated l2-thiasteroid, B-nor-6,12~bisthia-D-homoestra-1,3,5(10),8,14~-
pentaen-17a-one (19) in ga 404 yield.

The structure assigned to the by-product (17) was evident from its NMR
data: LH-NMR (cocly) @ 1.9 (d,3H,J=1.8 Hz, CHj at Cl),2.9(ABX-type: 2H, CH,
at 3), 4.3(AB-quartet,2H, J, =17 Hz,CH, at 6), 4,5(m,1H, methine proton at
Cz,) and 7.2-7.8 (m,4H, aromatic protons); L3c-NMR (CDC1l3) 0 9.9(q,CHj at
C,), 38.0(t, CH, at 6), 44.5(t,CHy at 3), 51.2(d,methine C at 3a), 121.7-
125,4 (d, aromatic carbons),130.,3-16l.1 (s,aromatic quaternary carbons in-
cluding carbons at 1 &11lb) and 206.3 (s,carbonyl carbon at 2); MS:m/z 304
{M"*, 36%), Further confirmation of the structure assigned to the by-pro-
duct (17) was achieved through the study of a single crystal X-ray ana-
1ysislo’ll.

With a view to establishing the presence of S-S linkage in (17), it
was subjected to desulfurization by treating it with PPh312 in refluxing
toluene., As expected, it yielded the B-nor-6,12-bisthiasteroid (16) in a
fairly high yield (60%), The probable mechanism!® involved in the formation
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of (16) is explained in Scheme III.

(3PPh3 Scheme 1l ) .
I3 S H ,S-PPhy
‘!I“CJ —_— [i., AN ‘!Il 0 =
CH3 S CHy

(16)
All the new compounds mentioned herein gave satisfactory spectral and
micro=analytical data,
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