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Acid-catalysed decomposition of (20 R) and (20 S)-20-azido-5a-pregnane :

bis steroid Schiff base formation via imine coupling.

I.Z. Kaboré, Q. Khuong-Huu and A. Pancragzi

(Institut de Chimie des Substances Naturelles,CNRS, 91190 Gif/Yvette,France)

Summary : BF —OEt2 decomposition of azides 1 or 2 leads to the coupling

3

product Schiff base 6 via imine intermediates.

Sulfuric acid decomposition of steroid azides1 involves the protona-
tion of N1 followed by the migration of the substituent antiparallel to the
N1—N2 bond, a concerted process with loss of nitrogen. Treatment of the
title compounds 1 or 2 with stoq gave 17f-amino~5a-pregnane 3 and 20-oxo-

Sa-pregnane 4 (3:4 = 1:1). Methyl migration was not observed. Protonic acid
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decomposition of azides did not involve the nitrenium intermediate2’3. In

the decomposition of alkyl azides with aluminium chloride "nitrenium ions
have been trapped for the first time" by Kreher and Jégerq. Thus, it was

reasonable to consider that the use of BF —OEtz, for the decomposition of

3
alkyl azides, could lead to the nitrene-complexed 5 (Scheme 2), in which the
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axial symmetry allowed the migration of all substituents Rl’ R2, RB.

However, treatment of azide 1 or 2 with BF3—OEt2 in CHC13, did not
give the imine corresponding to the methyl migration but led instead to the
crystalline compound 6, (74%) mp. 286°C ; IR(nujol) 1650'cm_1 : ) - 559,

m/e 328 (base peak) ; analysis for C&OHGSN : found : C 85.45, H 11.9,

N 2.61, caled. : C 85.79, H 11.70, N 2.50, identical in all aspects to the
bis-steroid Schiff-base obtained by the photolysis of the azide 1 or 2.
Acid hydrolysis of 6 (EtOH/HC1l 3N, reflux, 3h) led to the amine 3 and the
ketone 4 (Scheme 3).
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The mechanism proposed for the formation of 6 involved nucleophilic

attack of the imine 3a on the iminium complex 4b (Scheme 4).
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conditions8 allowed the formation of the Schiff base §. To our knowledge,
coupling products were not previously described in protonic or Lewis acid

catalysed decomposition of azides9. Different results from stoq and BFB_OEt2

catalysed decomposition of azides is due to the anhydrous medium with

BFB—OEt2 which inhibits hydrolysis of the imines 3a and 4a and favoured the

coupling reaction between these imines.

The use of BF -OEt2 in this reaction did not provide evidence for a

3

nitrene-complexed intermediate. The mechanism of the formation of the imine
intermediates 3a and %4a from azides could involve a concerted process with
loss of nitrogen, irrespective of whether protonic acid or BF3—OEt2 is

employed.
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