Tetrahedron Letters No. 40, pp 3553 - 3556, 1977. Pergamon Press. Printed in Qreat Britain.

SYNTHESIS OF 68,T8-NITROMETHYLENE STEROIDS
Elliot L. Shepiro*, Geoffrey Pagel, Lois Weber, and Margaret J. Gentles

Natural Products Research Department
Schering Corporation, Bloomfield, New Jersey 07003

Andrew T. McPhail* and Kay D. Onan

Paul M. Gross Chemical Laboratory, Duke University, Durham, North Carolina 27706

(Received in USA 5 April 1977; received in UK for publication 18 August 1977)

We report the formation of novel 6,7-nitromethylene2 steroids by the reaction of the
steroidal 3-keto-6-chloro-lL,6-diene moiety with nitromethane. For example, exposure of 6-
chloro-l6-methylene-1Ta-hydroxy-4,6-pregnadiene-3,20~dione acetate (;)3 at room temperature
to nitromethane in DMF containing NaOMe gave a product (2, m/e L4l, 55% purified yield) for
which analysis revealed the absence of chlorine, ir showed the presence of a nitro grouping
(vmax 1530 cm_l), uv exhibited absorption at Amax 258 nm (¢ 15,100) with an inflexion at
238 nm, and the lH NMR spectrum revesled an apparent triplet at 6 4.50 (J=2.5 and 0.75 Hz)
which was assigned to the hydrogen geminal to the nitro grouping on the cyclopropyl unit.

Definitive assignment for 2 as 68,7B-methylene~(6'S}nitro-l6-methylene-1Ta~hydroxy-b-
pregnene-3,20-dione 17-acetateh’5 was achieved by single-crystal X-ray analysis which es-
tablished not only the B-orientation of the 6,7-methylene unit but also showed that the
nitro group was directed exo with respect to the steroid plane and thus the configuration st
C-6' was 8. Crystals of 2 are orthorhombic, space group P21272;, & = 13.84(1), b = 22.86(1),
e = 7.07(1) X, Z = 4, Intensities for all unique reflections with 6 < 27° were measured on
an Enraf-Nonius CAD 3 diffractometer (Zr-filtered Mo—ga radiation, A = 0.7107 A; 3° take-off
angle) by the 6 -26 scanning procedure. The structure was solved by direct-phasing methods
by use of MULTANG, and the positional and thermsl paremeters (anisotropic C, N, 0) refined by
full-matrix least-squares calculations to R 0.07T over 1269 statistically significant
[I > 20(;)] reflections. A view of 2 is shown in the Figure.

Extension of this reaction to the 6-chloro- compounds 37 and B? which possess the same
A,B ring system gave 6B,TB-methylene{6'S)-nitro-17B-hydroxy-4-pregnene-3-one 21l-carboxylic acid
lactone (5, 58% y:leld)5 and 68,784methylene-(6'S)-nitro-llB,17a,21-trihydroxy—h-pregnene-3,20-
dione 2l-acetate (6, 63% yield)s, respectively. The preparation of 5 illustrates the process.
To a solution of 3 (188 mg, 0.5 mmol), 0.3 ml of nitromethane, 3.1 ml of DMF, and 0.1 ml of
water, was added NaOMe (135 mg). After the mixture had been allowed to stand at room tempera-
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ture for L hours, addition to water and the usual workup gave a residue which was chromato-
graphed [1000u silica gel preparative plates, EtOAc-CgHyy (1:1)] to afford 5 (crystallized
from ether-hexane}. The structural assignments for 5 and 6 followed by analogy with 2 and
were supported by comparisons of optical rotation data for these compoundsg.

In the three examples described, no 6o,Ta-nitromethylene product was definitively ob-
served. These findings are in contrast to the 6,T-methylene formation from dimethyloxosul-
fonium methylide9 with which reagent the a:B ratio was found to vary depending upon the
steroidal substrate used, and only with en 11B-hydroxy-bearing substrate was no a-methylene
product obtained.

The process for the formaetion of the 68,7B-nitromethylene unit may be considered as pro-
ceeding through the sterically hindered C-TB equatorially oriented adduct (1). Either inter-
molecular protonation at C-6 followed by proton loss from the nitromethylene group or intra-
molecular transfer of a nitromethylene hydrogen to C-6 would produce a carbenion geminal to the
nitro grouping; ring closure accompanied by extrusion of chloride ion would then follow.

This report delineates the transformation of a y,S8-unit to the substituted methylene
grouping. In our accompanying communication, we show the extension of this reaction to the
a,B system (l-ene-3-one). It would appear (cf. ref. 2) that this method of preparing the
nitrocyclomethylene unit has general applicability in steroids, and may, we believe, prove
to be a useful alternative procedure from those previously deseribedlO for non-steroidal
systems. We point out, however, the limitation of this reaction with the U, ,6-diene system.

In our hands, attempted extension with 1 to prepare alkyl analogs failed--use of reagent
nitroethane &id not give the methylnitromethylene unit. The failure to effect this transfor-
mation may have been due to steric factors, a restriction which may not apply in some other
steroid systems or in non-steroidal situations.
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