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(S)-CITPAMALIC ACID, A USEFUL CHIRAL SYNTHON FOR THE SYNTHESIS
OF 15-DEOXY-16(S)-HYDROXY-16-METHYLPROSTAGLANDINS
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Abstract: (S)-Citramalic acid, a readily available microbial metabolite has been efficiently
transformed 1?to (25)- 2-methy1 -2- hydroxy 1-hexanotl ( 7}, an important chiral synthon for the
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deoxy-16{S)-hydroxy-16-methyiprosta glandins.

Pappo and his coworkers at Searle first described the synthesis of racemic 15-deoxy-16-
methyl-16-0,B-hydroxyprostaglandin E1 methyl ester (1) via the stereospecific conjucate addi-
tion of the mixed cuprate, 2 to the hydroxycyclopentenone, 3.
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This transposition of the C-15 hydroxy group to the C-16 position greatly enhanced the
gastric antisecretory and antiulcer actions of PGE]. Also, this molecular alteration con-
ferred oral activity, reduced the side effects and prolonged the biological actions of
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Because of the potential utiiity of 1 as an antiuicer agent in man, al diaster-
eomers have been prepared.4 However, the gastric antisecretory activity was shown to be
associated solely with the 16(S) isomer 4
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Although an asymmetric synthesis of (+)}3 has already been accomplished, 5 4(S)-4-methyT-
1-octyn-4-01 (5}, the precursor of 2 was prepared from {2S)-2-methyl-2-hydroxy-hexanoic aci
{6), which in turn was obtained by chemical resolution in low y1e'|ds.4
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Our continuing interest in the utilization of microbial metabolites as synthons for
organic synthesis led us to envisage that (-) 7 may be prepared from the readily available
(S)=(+}-citramalic acid. We now report this facile conversion, which formally constitutes an
asymmetric synthesis of {+) 5 and 4.

{S)-Citramalate {8}, prepared by the exposure of mesaconate to mesaconase from Clostri-
dium tetanomorphum,6 was reduced with an excess of diborane-tetrahydrofuran complex in THF to
yield the triol (9). Treatment of 9 with acetone and a catalytic quantity of perchloric acid
gave 10 (73% from 8) which was converted into the tosylate 11 by reaction with tosyl chloride
in pyridine. Alkylation was effected by reacting 11 with an excess of ethyl magnesium bromide

with LiZCuC14 as catalyst.? Upon acidification, (-} 7 {69% from 10} [a]§29‘3~03 [a}§25~]1.2;

(c, 0.7 CHCI5); (reported data® -4 and -12.1) was obtained.
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The efficient transformation of {+) 8 into (-) 7 (overall yield 50.4%) obviates the
tedious chemical resolution of (+) 6 and illustrates one of the many potential synthetic
applications of this readily available microbial metabolite. As this type of tertiary chiral
center is widespread among natural products and that (R)-(+)-citramalate may be readily pre-
pared from citraconate,s this bifunctional chiral synthon will probably prove to be of general
synthetic utility.
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