Russian Journal of Organic Chemistrypl. 37, No. 11,2001, pp. 16641665. Translated from Zhurnal Organicheskghimii, Vol. 37, No. 112001,
pp. 17341735.
Original Russian Text Copyrigh® 2001 by Khripach,Zhabinskii, Pavlovskii, lvanova.

SHORT
COMMUNICATIONS

Synthesis of Pyrrolyl-Substituted Steroids
through Dihydroisoxazole Derivatives

V. A. Khripach, V. N. Zhabinskii, N. D. Pavlovskii, and G. V. Ilvanova

Institute of Bioorganic Chemistry, National Academy of Sciences of Belarus,
ul. Kuprevicha 5/2, Minsk, 220141 Belarus
fax: (375-017)264 8647

Received August 2, 2000

The nitrile oxide technique based on 1,3-dipolamgave compoundll . The spectral parameters of the
cycloaddition of nitrile oxides to olefins or acetyleneslatter indicated the presence of a new heteroring in
with subsequent transformations of the adducts ithe steroid side chain. The IR spectrum l&f con-
an important method for preparation of complextained no carbonyl absorption, and in thd NMR
organic compounds [1], including heterocyclic deriva-spectrum three one-proton quartets were observed
tives [2]. We previously demonstrated the efficiencyat 6 5.86, 6.12, and 6.62 ppm. These signals were
of this procedure in building up steroid side chainsassigned to pyrrole ring protons.
specifically in the synthesis of insect hormones and Examples of formation of substituted pyrroles by
brassinosteroids {31]. While studying new applica- recyclization of isoxazoles and 4,5-dihydroisoxazoles
tions of the nitrile oxide technique, involving bromo with an appropriate carbonyl-containing substituent
derivatives of isoxazolyl steroids, we have diSCOVGre(ére known from the literature [2]. In these cases the
an interesting transformation of dihydroisoxazole rin%yrr(ﬂe heteroring is formed via intramolecular addi-
under conditions of reductive cleavage, which leadgion of amino group to the carbonyl carbon atom, and

to formation of a pyrrole ring. the subsequent dehydration yields an aromatic system.
By 1,3-dipolar cycloaddition of nitrile oxidé [5]  The formation of productll in the hydrogenation of
to allyl bromide we obtained bromo derivatile[12] Il over Raney nickel is likely to result from intra-

whose hydrogenation in the presence of boric acignolecular nucleophilic substitution involving the
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bromomethyl group. The imino group formed by 2.
hydrogenation of the NO bond acts as nucleophile
which replaces the bromine atom af°Cleading to 3.
closure of dihydropyrrole ring. Protonation of the
hydroxy group and elimination of water give aromatic ,
pyrrole system.
(20S)-6B-Methoxy-20-(2-pyrrolyl)-3a,5-cyclo-5-
pregnane (Ill). Compoundil [12], 380 mg, was dis-
solved in a mixture of 25 ml of ethyl acetate and
25 ml of ethanol. Boric acid, 185 mg, was added to g
the solution, and hydrogenation over Raney nickel
was carried out for 3 h. The mixture was filtered, the
catalyst was washed with boiling ethanol, the filtrate
was evaporated, and the residue was subjected to
column chromatography on silica gel using cyclo-
hexaneethyl acetate mixtures (60:1, 40:1, and 20:1)
as eluent. Yield 136 mg (47%JfH NMR spectrum,
8, ppm: 0.80 s (3H, 18-Me), 1.02 s (3H, 19-Me),
1.28 d (3H, 21-Me,J = 7 Hz), 2.78 m (1H, 6-H),
3.32 s (3H, OMe), 5.86 q (1H, H,», 6.12 q (1H,
H.om) 6.62 g (1H, H,. IR spectrum,v, cni:
3030-2810, 1710, 1570, 1460, 1380, 1330, 1300,
1285, 1205, 1100, 1025, 980. 9

The 'H NMR spectrum was recorded from a solu-
tion of Il in CDCl; on a Bruker AC-200 spectrom-
eter (200 MHz) using TMS as internal reference. Thé-0-
IR spectrum (7003600 cm?, KBr) was measured on
a UR-20 instrument. The progress of the reaction was
checked by TLC on Kieselgel 60,E, plates (Merck). 11
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