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Abstract

A close precursor of the C8—C18 subunit of pamamycin-607 was prepared by asymmetric synthesis from ethyl
butyryl acetate via a chiral, -diketosulfoxide. © 2000 Elsevier Science Ltd. All rights reserved.

Pamamycin-607 is a member of a group of molecules isolated Btreptomyceéswhich has a
remarkable range of biological activities including autoregulatory activity, antibiotic properties and
anionophoric behavidt.Structure elucidation of pamamycin-60ghowed threecis-2,5-disubstituted
tetrahydrofuran units bearirgynandanti stereocenters to the ring.
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Several groups are involved in the total synthesis of pamamycin-607 but only the synthesis of the
C1°—-C112b.4 and C1-C12 subunits have been published so far. The group of Walkup has already
reported the synthesis of the GL 12 fragment in racemit? and optically active forrtP-2Pas well as the
synthesis of the C1-C14 portidfrom an enzymatically resolved allene derivative. The group of Perl-
mutter has recently reported the synthesis of the enantiomerically enriéregu @1°-C11°fragment®
from an optically active -hydroxyacid. Finally the group of BloéR published a synthesis of the
C1°—C17 part from an enantiomerically pure 7-oxabicyclo[2,2,1] hept-5-ene derivative also obtained
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by enzymatic resolution. Very recently Bldttreported the synthesis of the C8—C18 fragment by the
same method. This publication prompted us to report our own results and describe a novel, efficient,
stereocontrolled approach to a close precutsoirthe subunit C8—C18 starting from the intermediate
readily made by asymmetric synthesis from the chiratdiketosulfoxide3 (Scheme 1).
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The -ketosulfoxide3 was obtained from ethyl butyryl acetateafter carbonyl protection and
condensation with two equivalents of X-(S-methyl{p-tolylsulfoxide aniof in 60% isolated yield.
DIBAL-H reduction afforded, as expected from our previous resulte corresponding [S],2(R)]- -
hydroxysulfoxidesa?? (de>95%). We purified only an analytical sample for identification and hydrolyzed
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the remaining crude reduction product with oxalic acid to ikkén an overall yield after the two steps of
80%. Only one diastereomer was observed in the 200 MHYMR. The other diastereomer [§(2(S)]-
58P was prepared by reduction with ZADIBAL-H to confirm the absolute configuration and the
diastereoselectivity. The protection of the -carbonyl group as a dioxolafi@voided side-reactions in
the reduction of , -diketosulfoxides, improved yields (33% yield for the direct reduction of the -
diketosulfoxides because of product decompositon) and made the purification easier. After deketalization,
the resulting [S§),2(R)]- -hydroxy- -keto-sulfoxideb was reduced using Evans’ meti8diving anti-
[S(9,2(R),4(9]- , -dihydroxy-sulfoxide6 (de>95%), isolated by crystallization in 97%. Stereochem-
ical assignment of thanti configuration was confirmed bYC NMR of the corresponding acetonide
7.11 Sulfoxide reduction to the corresponding sulfide, methylation at sulfur and intramolecular sulfonium
elimination afforded in 75% yield the [R},4(S)]- -hydroxy epoxide8.12 Protection of the alcohol as
its t-butyldiphenylsilyl ether, regioselective nucleophilic epoxide opening with ethyl malonate anion
followed by smooth decarboxylation with magnesium chloride hexahydrate led to the butyrol@ctone
(73% yield). Finally reaction 09 with t-butyl propionate enolate gave a hemiketal which, after acidic
dehydration, provided the expected intermedgiie 75% yield in the more stable configurationt3

Then compoun@® was deprotected with tetrabutylammonium fluoride and stereoselectively hydro-
genated on the less hindered face with rhodium on alumina; a known process for this type of furan
derivative (Scheme 2Y The target molecul& was obtained pure in 73% yiéflafter chromatography.
Direct hydrogenation of silylated led only to starting material even under more drastic conditions. In
the case of the benzyl ether fwe observed competitive hydrogenation of the aromatic ring giving a
cyclohexylmethyl ethel®

The configuration of product was confirmed by chemical correlation with the known compol@d
by ester reduction with lithium aluminum hydride followed by acylation withromobenzoy! chloride
(Scheme 2). All the characteristics bd are in agreement with those described by WalKdp.

In conclusion, it has been demonstrated that the important intermeldfatethe total synthesis of
pamamycin-607 can be obtained in high ee in 14 steps and in 11% overall yield from ethyl butyryl
acetate using ()-(S-methylp-tolylsulfoxide as the chiral auxiliary.
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