Tetrahedron Letters,Vol.24,No.32,pp 3395-3396,1983 0040-4039/83 $3.00 + .00
Printed in Great Britain ©1983 Pergamon Press Ltd.

STUDIES IN MACROLIDE SYNTHESIS:

AN EFFICIENT SYNTHESIS OF TWO CHIRAL FRAGMENTS OF ERYTHRONOLIDE A
Tan Paterson,* Shailesh K. Patel, and John R. Porter
Department of Chemistry, University College London,

20 Gordon Street, London WC1H OAJ, England.

Summary: An efficient asymmetric synthesis of the C;-C; fragment (3) together with the epimeric
C7-Cyq fragment (4) used in the Stork approach to the synthesis of erythronolide A is described.

The wealth of stereochemistry and functionality present in the structures of the macrolide
antibiotics demands well-planned strategy and efficient stereocontrol in efforts directed to-
wards their total synthesis. In the Stork approach to the synthesis of erythronolide A (1),1
the protected polyol intermediate (2) - containing all 10 chiral centres of the macrolide agly-
cone in the proper absolute configuration - was simply and efficiently constructed from two re-
lated fragments. These were the (+)-8-lactone (3), a Cy-Cg fragment, and the epimeric (-)-
lactone (4), which is a C,-Cyq fragment. Although 3 could be prepared stereospecifically in
good overall yield, the corresponding synthesis of fragment (4) from a common precursor was less
satisfactory involving an expensive configuration inversion sequence wusing Pd(II) acetate. We
now describe a highly efficient common route to 3 and 4, which makes use of the recently intro-

duced chiral imide aldol condensation of Evans.2

23
0

11
0 10
7 . 1 .

Y79 "vr 3 ™OR
H \
e .

(4) R = SiMe,Bu @) R = SiMezBut
(13) R = H (12) R = H

The overall objective was to set up the desired absolute stereochemistry at the two config-
urationally identical centres in 3 and 4, while obtaining a roughly 1:1 RS mixture at the other
chiral carbon. This was easily realised by condensing the (Z)-boron enolate obtained from the
enantiomerically pure (S)-oxazolidone GS)Z (Bu;BOTf, Pr;NEt, CH2C12, -78>0°C) with the readily
prepared racemic aldehyde (15)3 (1 equiv., -78+20°C, 1.5h) to give, after oxidative workup (HZOZ’
MeOH, 0°C), a 54:46 mixture4 of two erythro (2,3-syn) adducts (7) in 85% yield. Removal of the
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recyclable chiral auxiliary® (96% recovery) was then achieved by NaOMe (1.1 equiv., MeOH, 0°C,
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20 min) cleavage of the adduct mixture (7) to give the (separable) epimeric methyl esters (8)

2SiOTfS (2-6-

lutidine, CH2C12, -23°C, 87% overall) to give the esters (10) and (11). Hydrogenolysis of the

and (9), which were conveniently silylated together by titration with ButMe

benzyl group (H,, 10% Pd-C, EtZO) followed by addition of a catalytic amount of acid (14 HC1 in
THF) then gave the separable1 §-lactones (+)-(3)6 and (—)-04)6 in high yield (95%), with some
enrichment (45:55)4 in favour of the more valuable 4.  Both compounds had physical ({olp, m.p.)

and spectroscopic data6 in agreement with those obtained in the earlier synthesis.
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We have also prepared the corresponding unprotected lactones (12) and (13) by hydrogen-
olysis (Hz, 10% Pd-C, EtZO) of the chromatographically separated methyl esters (&) (SiOz, 5%
EtZO/CHZCIZ; Rf 0.25) and (@) (Rf 0.32). The lactone (12, 92%), m.p. 89-90°C (hex/EtZO), had

[u]D=+5.5° (¢ 1.1, MeOH) and is the enantiomer of lactone (14), m.p. 87-8°C, [a]D=—5.0°(MeOH),

obtained from Cl-C5 in the degradation of (95)-dihydroerythromycin A by Gerson.’:8
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