Petrahedron Letters No.47, pp. 46734676, 1967, Pergamon Press Ltd. Printed in Great Britain.

STRUCTURE OF SPIRONTHERS DERIVED FROM PRODUCTS OF THE YEAST FERMENTATION
OF THE 3-METHOXY-14—SECO-D-HOMO-1,3,5(10)+9(11)-BSTRATETRARMDIONE~14, 178

Ieonid M.Kogan, V.E.Gulaya, I.¥.Torgov

Institute for the Chemistry of Naturel Compounds,

USSR Acadomy of Sciences, Moscow, U.S.8.R.
(Received in UK 2 August 1967)

It is widely known that the total aynthesis of steroids leads to racemic
compounds. Subsequent chemical or ensymic resolutien into optical enantiome-
res is acocompanied by the loss of 50% of the substance.

Gibien, Kieslich et 8l1./1,2/ in 1966 succeeded in transforming en opti-
cally inactive intermediate into d-estrone derivatives using microorganisms.
This method gave an essential increase of the total yield of estrone bdecause
almost 2ll the starting material was transformed into the compound of naturel
configuration, without l-compound formation. Mathieu and others /3/ hld used
Rhizopus arrhizus in the reduction of 2-methyl=2=(6'=carbomethoxy«3t«keto-
hexyl)~cyclopentandione~1,3 to an optically asctive ketol.

The application of miorodbial methods for the preparation of optically
active D-homo steroids is of great significance /4/.

We carried out the reduction of 3-methoxy=8,14=86c0=D=homo~1,3,5(10),~
9(11)=-estratetraendione-14,17a (I) to ketol (II) (oil, nf-o.na) and diol (III),
m.p. 125131 /5/, ()20 cazes N . 262 mp (€ 3520005 U 2 3860 (om)s
Rr-0.21 by yeasts particulary Saccharomyces carlsbergensis var.valdensis
Dekker and baker's yeast.
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Unlike corresponding hydroxy compounds with S-membered ring D /6/, the
kotol (II) and diol (III) are extremly unstable and rearrenge into the chro-
matographically more mobile substances (IV) and (V) even on standing at room
temperature (may be due to traces of ascid in solvents).

The ketone (IV) has Re=0,74, B.ps 149-153° (ethyl acotat.).(o‘-)go ~60°,
M. 275, 282 mp (& 18001 1750), ) 2231 1708 (G=0), 1607 ant 1590 (aroma~
tic ring), 1090 on™ (C-0-C): NMR lpectnsg chl} 1,2 (18—@5). 3,76 (a!;o-).
2,09 ppm (14-H)5 O 08135 1512, 3,65 and 3,9 ppms mol.w. 314 °

The carbinol (V), oil, has Res0,53,(eL)20 =33%, A . 276, 284 =y
(E 17305 1750), V 2,1' 3460 (CH), 1050 om™1 (C-0~C); MMR -poctnsg €Clig,79
(18-G5, 3,6 (GH;0-), 4,15 ppm (multiplet, 17-8); & DOP52® 0,76 (16-ca,),
3+3 (CH30=)s 3,5 (14-H), 4,1 ppm (mltiplet, 17a-H), mol.w.316.

The usual acetylation of carbinol (V) gave acetate (VI), R,=0,62, m.p.
145-148° (ethyl uohto).'o ﬁx""l 1780 om™? (C=0 in OCOG,); NMR spectras
§ ©4 0,95 (18-G5, 2,0 (GHy 1n 0COGHs), 3,72 (GH;0-) 5,55 (wultiplet,
17a-a); § Pomsene o g (18-CHz), 1,7 (CHy in OCOCH;)s 3,3 (CH;0-)s 3,55 (14-H),
5,8 (mltiplet, 17a-H).

The structures of (IV) and (V) have been elucidated on the basis of the
following considerations. The infrared spectrum of the ketone (IV) indicates
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the absence of hydroxy group. The laok of vinyl proton pesks in the T.B.r.
spectrea and infre red data confirm the struoture of spiroether for the som-
pound (IV). The oxygen is joined to 9-C-atom (and mot to II-C-atom) becense
the area of the peak at 4,09 ppm (the proton en the oxygen-bearimg warbon
atom) corresponds to one proton. The narrow width (6 cps) of this signal
indicates that 14-H is spin-coupled to the axial and equatorial protons at
15=C and has an equatorial configuration /7/. The downfield shift of the 18-
;-ethyl group proton resonance in (IV) is dus to the neighbouring keto-group.

We have no direct experimental proof for the configuration at 9-C, but a
tentative conclusion ocan be drown from Dreiding's modsls. Inspectiom of the
models shows that the formation of spiroether with a thermodynamically more
stable chair conformation of the heterocyclic ring is possible provided that
the oxygen is joined in oC-region (towards A-B rings).

As with the ketone (IV), the molecular weight, IR and NMR spectra of the
carbinol (V) show the presence of an oxygen bridge between C-9 and C-14 and
17-hydroxygroup. The NMR spectrum of (V) in ccl‘ showed an unresolved -alti;-
plet at 4,15 ppm with the width 20 ops, that is in good agreement with the
axial character of proton at 417a-C. A signal of the equatorial protom on
another oxygen-bearing carbon atom was overlapped by the signal of the pro-
tons of the methoxy group, but it is revealed in the NMR spectrum of (V) im
benzene. The large downfield shift of the multiplet resonance signal (8 =
= 1,4 ppm) in spectrum of acetate (VI) from that of the aloohol (V) displays
that the 17a-H is azial. The chemical shift of the 414-H resonance signal in
aloohol (V) is just the same as in its acetate (VI).

The shift of 18-methyl group proton resonance signal (27 _ops) in the
ketone (IV) in comparison with that of the carbinol (V) is close to the shift
observed for 1-keto- and 1-hydroxy-4,4-dimethyl-cholestanes /8/.

The structures of spiroethers (IV) and (V) confirmed definitely the
structures of (II) and (III).
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