Tetrahedron Letters No.29, pp. 2527-2530, 1970. Pergamon Press, Printed in Great Britain.

ANOMALOUS SPIRO- AND AROMATIZED 6-THIAESTROGENS1.
W.M.B. K8net2, Mrs J.L. van Bruynsvoort, W.N. Speckamp3 and H.O, Huisman,
Laboratory of Organic Chemistry, University of Amsterdam,
Nieuwe Achtergracht 129, Amsterdam, The Netherlands.
(Received in UK 25 April 1970; accepted for publication 21 May 1970)

Several of the 6-thiaestrogens 1 synthesized earlier in our lahoratory4 showed both
chemically and physiologically remarkable properties. In order to investigate this
typicel behaviour more closely - especially to evaluate the substituent influence in
both substrate i.c. vinyl alcohol 2a, as well as reactant i.c. diketone 3 - several
variations were brought in of which the introduction of electronically different groups
R in the diketone 3 led to some unexpected reaction products in the 6-thia series.

5

Following the scheme extensively described before” in the total synthesis of both

carbocyclic as well as heterocyclic steroids, the oily vinyl alcohol 2a was converted
into the orystalline isothiouroniumacetate 2b* (m.p. 122-126°) in 90% yield.

Reaction with 2-acetylaminocyclopentane-1,3 dione 3a in 2-propanol-water 1:16

yielded diketone 4 (m.p. 176-178°). IR 152:

v Aﬁ:iﬂ 317 (3,060) 278 (14.000) 247 (26.000) nm; NMR (CDC1;) & 1,94 (CH;-C=0) 5,64

3300 om™' (NH) 1760, 1720, 1640 cm™' (C=0);

(011-H, t). Cycligation of 4 with HCl-dioxane led to chloro-hydroxy ketal 5, obtained as
a crystalline compound, which showed no C=0 in the IR~spectrum, analyzed correctly for

Cl and gave with water a strong acidic solution. Attempts to purify 5 by recrystallis-

KBr

5T 3300 and 3450 cu”' (NH, OEH),

ation from methanol yielded 6 (m.p. 227-229°), IR 7

EtOH
max

4 1,95 (ﬂ}co) 3,78 (C7'ﬁ2)'

1750, 1640 cm'1’(c=o); Uv A 318 (3.100) 295 (4.900) 253 (22.700) mm; NMR (CSDSN)’

Upon heating the latter compound in dioxane-HCl, a simultaneous dehydration, loss of

the aminoacetyl moiety and rearrangement took place resulting in the formation of the

C-aromatized 6-thiaestrone 7 (m.p. 142,5-145°). IR 7§f: 1690 en™! (C=0) MMR (cpe1y)
b centered round 2,72 and 3,10 (m, 21932) 3,83 (oggi and C7-Q§2). 6.7-7.0 (2 ArE) 7.5-

7.8 (3 ArH).
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In the anslogous reaction series starting with 2-acetylaminocyclohexane-1,3 dione 3b

oily 8 was obtained, IR yCH015 3500 cm™' (NH) 1720, 1700, 1660 em™' (C=0), NMR (ope1y)

5 1,92 (gg3-0=o) 5,61 (011-g, t), which upon cyclization in dioxane-HCl afforded the

bisdehydro-D-homo-steroid 9 (m.p. 232-234°). IR yKB’ 3450 (NH), 1710, 1630 (C=0),

av AEtOH 338 (10.000) 320 (11.000) 275 (27.600) 271 (26,000 sh), NMR (D,-DMSO) 5 1,80
(ﬂ3'0=0) 3,50 (C7'ﬂ2) 6,18 (015"3’ t)'
To investigate the eventual arometization of ring-C 9 was heated with acid for a

prolonged period of time which,however, gave the ring D-aromatized phenol 10 (m.p.
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KBr

145-150°)3 IR Viax

3400 cu™' (OH), MR (€DC15) & 3,70 (C;-CHy, m) 6,6-7,4 (6 Ari)
as the exclusive product, the formation of which might be retionalized in terms of
the lower energy content of the resulting conjugated system.

In connection with previous work on ring C-aromatization in the carbocyclic seriee7
upon reaction of chlorodiketones with vinylalcohols further work in this direction
was pursued. Although the reaction of 2b with diones 3c and 3d did not lead to addition
products (formation of dimeric products, understandable when dienes are involved6)
reaction was observed when 2a and 3c were heated in xylene. TLC snalysis of the total
reaction mixture did not reveal even a single trace of ring C-aromatic products,
however, from the reaction mixture a compound was isolated, (m.p. 222-225°), which

according to its spectral data possessed structure 11. IR Yﬁfi 1740, 1710 em™! (c=0),

v xﬁng 270 (8.600) 236 (30.000) nms MMR (CDC1;) 3 1,99 (2 protoms, t) 2.5-3.2
(8 protons).
The formation of the spirocompound 11 is presumably occurring via the following

scheme

co

The enhanced stabilization (S.participation) of the Co-ion in 14 may account for the
relatively greater nucleophilicity of the 08-09 double bond, and therefore explain

the direct expulsion of the chlorine atom. Msjor improvement in the yield of 11 was

reached when the reaction was carried out in nitromethane at 120° 10, but again no

formation of 7 could be observed. However, upon carrying out.the addition at 90°, the

formation of a second product, the chloro-hydroxy ketone 12 was noted (m.p. 111.5-121°)
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CHCl EtOH 245

(decomp.); IR Yoax 3 1730 cm” (c 0);s UV Ale (46.900) 270 (19,600) 310 (2.600)

nmg NMR (03013) d 3,26 (c7-ggz) 5,71 (c11-§, ) - no formation of 11 at this tempera-
ture - which could not be converted to 7 or 11 upon treatment with either acid or base.
Finally, the chlorocyclohexanedione3d, did not give rise to addition product with vinyl-

alcohol 2a upon reaction in refluxing xylene or DMF. In refluxing nitromethane however,

the homologous spirocompound 13 was formed (m.p. 220-223°), IR YKBr 1720, 1690 em™!

CH Cl

(Cc=0)s UV had 2270 (9.000) 238 (31.000) nm; NMR (cnc1 ) 81,59 (016-932, s) 3,25

(07'9E21 m)'

Further conversion of these interesting spirocompounds will be described in our full paper.
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