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Abstract

(25R)- and (255)-25-hydroxy-27-nor-cholesterdlc were prepared by enzymatic resolution of the stereogenic
center in the side chain of compouda or by synthesis of the side chain using, as a chiral synthon, the
enantiomerically pure phenylsulfonyl alkartd prepared by different biocatalytic approaches. © 1999 Elsevier
Science Ltd. All rights reserved.

We have recently reported that tRseudomonas cepacigase (PCL) catalyzes the stereoselective
acylation of the primary hydroxy group of a steroid side chain, as shown for the compatiadd for
26-hydroxycholesteralb.?

1

We present here our results on the biocatalytic approach to the preparation of diastereomerically pure
25-hydroxy-27-nor-cholesterdic, a cholesterol metabolite that has been used as tHegzZEpimeric
mixture in studies concerning the inhibitory effects of oxysterols on the hydroxymethylglutaryl coenzyme
(HMGCoA) reductase activity.The resolution of the C-25 stereogenic center was of special interest,
because the stereochemical outcome of the process might be foreseen according to the model that
has been proposed to explain the enantiopreference of a few lipases on secondary ‘alEattbis-
more, (2%)- and (2%)-1c could, in principle, be transformed into the corresponding stereoisomers
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of 26-aminocholesterdl,that has been reported to interfere with myocite proliferation and cholesterol
synthesi$.

In order to study the resolution of the C-25 stereogenic center, we prepare@-tDesi8/l ether of
(25R9-1c (compound4a) as substrate of the enzymatic reacfidrom the 25-ketosteroi®,® that was
in turn obtained from the 22-iodo derivatiZean intermediate of the synthesis of 26-hydroxycholesterol
1b (Scheme 1.
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Scheme 1.

The compound (289-4awas subjected to the enzymatic reaction (PCL/vinyl acétate)hloroform
and the 25-acetatb at 30% conversion (24 h) and the unreacted alcdlaat 70% conversion (48 h)
were isolated (Scheme %.The 500 MHz'H NMR spectra of theR)-MTPA estet! of the alcohola
and of the alcohol obtained from the acetdteshowed that the enzymatic reaction afforded the pure
epimers? that could be prepared in nearly 30% yield after silica gel column chromatography.
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Scheme 2.

In order to assign the configuration of the enzymatic products, samples of the requi®d (25
or (259-alcohol 4a or deprotectedlc could be prepared from the previous 22-iodo sterdidnd
a chiral phenylsulfonyl intermediate, by an approach that we had already applied to the synthesis
of marine sterof$ and 26-hydroxycholesterdf. (S)-4-Phenylsulfonyl-2-butanoba was prepared in
an enantiomerically pure form (>98% ee) by a baker’s yeast-mediated reddatibthe known 4-
phenylsulfonyl-2-butanonb.® The compoundawas converted to the corresponding THP efhéhat
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was coupled to the 22-iodo derivati2eand, after a few additional steps, a sample o§Z2&5mpoundLlc
was prepared in 58% yield (Scheme 3).
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Scheme 3. (i) Baker's yeast, 30°C, 96 h (35%); (i) DHP, pTSA, rt, 24 h (quant.); (iii) LDA, -78°C, 5 h (60%); (iv) Hg/Na,
EtOH, 25°C, 6 h (quant); (v) ¥80,, H,O/THF (1/1), 4 h (96%)

For a synthesis of both C-25 stereoisomers, the racemic phenylsulfonyl afizlak also resolved by

the PCL-catalyzed irreversible transesterification procédirehloroform, obtaining bothS)-alcohol
6aand R)-acetatesb enantiomerically pure (>98% eE=189) (Scheme 4y’
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Scheme 4.

In any event, thetH NMR spectrum of the 3,25-diMTPA ester of 4c prepared using -
phenylsulfonyl alcohoba was identical to that obtained from the same diMTPA-ester of the desilylated
product of the enzymatically preparda.’® This result demonstrated that the stereochemical outcome
of the enzymatic acylation of the alcohé is in agreement with the configurational preference of the
enzyme when a secondary alcohol is the substr&i@ally, the results presented here offer additional
examples of the stereoselective control of the enzymatic reaction on a hydroxy group present in a
steroid chain and propose a few biocatalytic approaches to the synthesis of chiral synthons such as
phenylsulfonyl alcohols, useful intermediates for the construction of steroid side chains.
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