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species from the prerequisite Z enolate such that we could bias
the stereoselection in favor of the syn (erythro) diastereoisomers
and, perhaps more specifically, the 24S,25R component.!»16 A
cross-aldol reaction between the lithium enolate derived from 8
and the aldehyde 13 was effected under time and temperature
controlled conditions to afford a mixture of two diastereomeric
products 14, [a]p —17.16°, in 76% yield (Scheme IV), in which
the desired 24S,25R syn isomer was a major component (>7:3).

At this juncture, it was therefore of paramount importance to
secure an appropriate degradation product of rifamycin S that
contained the intact C19—C29 segment and to be able to establish
the constitutional and configurational identity of the aldol product
14. Degradation of rifamycin S is known to provide a dienic ester
fragment 20."7 This was further manipulated® to give the acetal
17, mp 73-74 °C, [a]p +20°, and the pentaacetate derivative 19,
[a]p ~0°,'" which were suitable compounds for our correlation.
Reduction of the C23 carbonyl function with diisobutylaluminum
hydride proceeded with high stereoselectivily (>10:1) to give the
desired 15. Catalytic hydrogenolysis produced major compound
16, [a] —3.2°, which was further transformed into the crystalline

(15) Heathcock, C. H.; Pirrung, M. C,; Lampe, J.; Buse, C. T.; Young,
S. D. J. Org. Chem. 1981, 46, 2290-2300 and references cited therein.
Heathcock, C. H.; Young, S. D.; Hagen, J. P.; Pirrung, M. C.; White, C. T,;
Van Der Veer, D. Ibid. 1980, 45, 3846-3856.

(16) The selectivity in the aldol condensation can be rationalized based in
part on a coordinated transition state!'S involving the benzyloxy group.

(17) Kinoshita, M.; Tatsuta, K.; Nakata, M. J. Antibiot. 1978, 31,
630-632.

(18) The following steps were involved: (a) O,; (b) NaBH,; (c) Ac,0,
DMAP, AcOEt; (d) n-Bu,SnH, AIBN, toluene; (e) TsOH, aqueous MeOH;
(f) NaBH,; (g) 2,2-dimethoxypropane, CSA.

(19) The structure and identity of 19 and complete chemical shift assign-
ments were further confirmed by a completed 'H NMR decoupling experi-
ments and two-dimensional NMR in the C-Me region at 400 MHz (sup-
plementary material available).

(20) Chromatographic separation on silica gel with CH,Cl,-EtOH (96:14)
as the eluant.
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hemiacetal and syrupy pentaacetate derivatives 17 and 19, re-
spectively, and found to be identical in all respects with samples
obtained from 20 (TLC, [«]p, 400 MHz and two-dimensional 'H
NMR, mass spectroscopy).

Since intermediates such as 16 and 18 can be easily converted
to one of Kishi’s advanced intermediates, our approach as reported
herein represents a formal synthesis of the optically active anti-
biotic.2"22
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