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The reagent dimethyloxosulfonium methylide (DMSM) has frequently been used in
steroid chemistry to convert E,Erunsaturated carbonyl systems to the corresponding
cyclopropyl ketones.1 The stereochemistry of the introduced methylene group has
generally been that which would be predicted by preferred axial attack of the ylide
from the least hindered side of the molecule. The orientation of addition to steroid
cyclohexenenones and cyclopentenones with this reagent thus corresponds to that seen
in the conjugate addition of the Michael reaction and of organometallic compounds.l'
It is not surprising that Dyson et Ela in their initial analysis of the methylenated
products from reaction of DMSM with Af-testosterone acetate gz) assigned the pre-
dominate product as having 6,7g-substitution. Subsequent studies by those workers
and others5 has resulted in a reversal of this assignment. The formation of B-sub-
stituted product to such an extent is difficult to rationalize based on the observed
conjugate addition of other nucleophiles which are known to produce 7a-substituents
as the major or exclusive products.6

We have had occasion to react DMSM with a series of steroidal 4,6-dien-3-ones.
The results of our studies are shown in Fig. 1.7 The product ratios were derived by
use of vapor phase chromatography. Our results with A®-testosterone acetate gg) con-
firm those described by earlier WOIkeI5.4’5 The 118-hydroxy compoundji with DMSM gave
a single isolable isomer. The assignment of B-stereochemistry for this addition

product is based on the fact that the material showed a strong negative molecular
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Fig. 1
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Composition [M]D mp [M]D mp
A R=H X=H Y= p-OAc +313 166-168 -407 139-141

a/B90/10
2 R=H X=H Y= o, +228 159-161 -525 115-116
3 R=CHy; X =H; Y=p-OAc +455 116-118 -499 176-178
- a/B 2% 40/60
4 R=CHy; X=H Y= +371 103-105 -744 152-155
4 -
5 R =CHy X =38-OH; Y= 0| l a/B < 5/95 -- - -381 174-176

\'-

& R=CHyj X=0; Y= 'j a/B 2 50/50 -- -— -163 191-192

rotation shift [M]D characteristic of the other 6,7p-methylene adducts observed. The
reaction of DMSM with a similar steroidal 11 -hydroxy-4,6~dien-3-one has been shown
to give only Q;adduct.3’4 However, the ll-ketone 6 on reaction with DMSM gave an
isomer mixture comparable to that of the ll-deoxy compounds 3 and 4. The assignment
of stereochemistry to the methylene adducts of 4 was confirmed by reductive opening8
of tha cyclopropane ring to give the corresponding 7-methyl compounds. The reaction
of methyl cuprate with the diene 4 gave the authentic 7g-methyl derivative, identical
with that obtained from the minor component. Most surprising to us was the predomi-
nance of the g-methylene product in the reaction of the 19-norcompounds of 1 and 2
with DMSM.11 The assignment of stereochemistry was based on [M]p changes and the
reductive opening8 of the cyclopropane ring of the major product derived from 2 to
give a 7a-methyl compound. Authentic 7a-methyl compound was prepared in a multi-step

sequence9 from the methyl cuprate addition product of 4.
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It is obvious that the
governed by steric approach
generally regarded as being
Waals'

attractive forces of

methylene product formed.
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reaction products of DMSM with these dienones is not
control, as the f-face of 108-methylated steroids is
the more hindered side.

One also might invoke van der

the 10g-methyl group as enhancing the amount of 6,78-

This is probably not the case as the qualitative rates of

reaction of DMSM with this group of dienones are 1 &*giz,;£,492§3 indicating a rate

retarding effect of 108- and 118-substitution.
initial step of the addition of DMSM to the dienone system is

axial (g) attack is preferred (see Fig. 2, k;>kjy).

A more likely explanation is that the

10

reversible and that

However, the formation of a cyclo-

propane in the subsequent step is subject to secondary steric

torsional changes in forming the fused ring system. Thus, it

closure to form g-methylene adducts with 10g-methyl (and even

interactions caused by
would appear that ring

more with 10B-methyl-

118-hydroxy) compounds is inhibited by diaxial interaction involving the functions at
the 83, 108 and 11B positions. This type of interaction in formation of the B-meth-
ylene group is apparently not as serious, thus kﬁz'ka' In the case of 19-nordienones
L and 2 these interactions are minimized (i.e., kg R = P{>kE.= CH,) and the product

is governed more by the concentration of the more rapidly formed g-intermediate (4).
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