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In an accompanying communication2 we reported the preparation of steroidal 68,7B-nitro-
methylene steroids,derived from the steroidal 6-chloro-L,6-diene-3-keto unit by trestment
with nitromethane in DMF containing NaOMe. We now disclose application of this transforma-
tion to the 2-bromo-l-ene-3-keto system, to afford the 1,2-nitromethylene grouping. From
our findings, and also those of Kocdr and KroszczynskiB, it would appear that this method is
~convenient in a general sense for the preparation of the nitrometbylene unit conjugated with

carbonyl functions.

Two representative examples have been prepared)4 and their structures and stereochemis-
tries defined unequivocally by single-crystal X-ray analyses. Nitromethylene 1 was prepared
in 44% overall yield from the 2-bromo-1,4,6-triene-17a~hydroxy g? [ﬁitromethane, NaOMe, DMF
(0.1% water)] via the intermediate nitromethylene-1Ta-hydroxy 3, followed by esterification
@mOH, (F3CC0),0, pTSA]G. For the preparation of L4, NaOMe (270 mg) was added to a solution
consisting of 57 (515 mg, 1 mmol), nitromethane (0.59 ml), DMF (6 ml), and water
(0.2 ml). After allowing the solution to stand at room temperature for 16 hours, it was
added to a saturated NaCl solution, and the precipitated solid isolated and crystallized from
ether-hexane to yield 4 (69% yield). Chromatography [Eilica gel preparative plates, 1000u ,
hexane-EtQOAc (2:1)] separated a trace of more polar substance and afforded analytical
material ™. )

Orthorhombic crystals of 1 belong to space group P232;2;, a = 11.14(1), b = 28.87(1),

e = 6.92(1) R, Z = 4, Crystals of 4 are monoclinic, space group P2;, & = 12.52(1), b =
12.34(1), e = 7.64(1) R, 8 = 90.8(1)°, 2 = 2. 1Intensities for all unique reflections to

8 65°(1) and 67°(4) were measured on sn Enraf-Nonius CAD 3 diffractometer (Ni-filtered Cu-X,
radiation, A 1.5418 A) operating in the 6-26 scanning mode. Both structures were solved by
direct-phasing procedures by use of MULTAN9. Atomic positional and thermal (anisotropic C,
N, 0; isotropic H) parameters were refined by full-matrix least-squares calculations to

R 0.065 for 1 (1196 reflections) and 0.050 for L (1768 reflections). Views of the structures
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of 1 and E_are shown in Figures 1 and 2, respectively. The results show that in 1 the 1,2-
methylene unit is a-oriented whereas the corresponding unit in E is oriented 8. In both com-
pounds the nitro group is directed exo with respect to the steroid ring A, i.e. 1 is la,2a-
methylene-(1'R}nitro-1Ta-hydroxy-h ,6-pregnadiene-3,20-dione 1T-acetate and I is 18,28~
methylene-(lls)nitro—l6a-methyl—9a-fluoro-llB,17a,2l-trihydroxy—5B—pregnane—3,20—dione 21-
acetate. _ -

No other 1,2-nitromethylene isomer was isolated in addition to 1 or H: The presumed
intermediate in the reaction with 2 is an enol species §_having the la-nitromethylene substi-
tuent whereas with 5 (cis A/B fusion) the corresponding intermediate is the 1B-nitromethylene
T, i.e. in each case the reaction proceeds to generate the axially oriented C-1 adduct.lo
Intermolecular protonation at C-2 followed by proton loss from C-1' or intramolecular proton
transfer from C-1' to C-2 would generate the C-1' anion from both 6 and 7. Subsequent elimi-
nation of bromide ion would then accompany ring closure to yield the sterically favored exo
nitro configuration.

Our stereochemical assignment of the nitromethylene grouping in 1 by X-ray anelysis
would also appear to apply to the 1,2-nitromethylene steroids reported in reference 3. For
these latter compounds, which differ in C-17 substitution from our related compounds, the a-
configuration of the 1,2-methylene unit was deduced principelly on the basis of 1 MR
analysis but the nitro group configuration was not established.
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Fig. 2
Structure of L

Fig. 1
Structure of 1



