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Abstract
A method for stereoselective synthesis and transformation of polyoxygenated carbacycles, based on

chemo-enzymatic approaches, was described.

First, towards the enantiomerically pure forms of 3,8-dioxatricyclo[3.2.1.0**Joctane-6-carboxylic esters,
the starting materials for carbasugars and epoxyquinols, a kinetic resolution by the action of hydrolytic
enzymes on esters was attempted. Pig liver esterase was found through the screening. The reactivity
of the “fast” enantiomer in 2-chloroethyl ester was very high (E >100), and the fact was supported with a
docking study to an empirical model of the catalytic site. The hydrolyzate is a precursor for oseltamivir
phosphate, and a route to (3S,4S,5R)-3-epishikimic acid was developed from the recovery.

A long-lasting task has been the regio- and stereoselective manipulation on specific hydroxyl groups, if
we want to utilize naturally abundant carbacycles as the starting materials for fine chemicals. We turned
our attention to racemic forms of 3-epi-shikimate esters as the substrates for lipase-catalyzed reaction,
taking advantage of the accessibility of substrates.  Candida antarctica lipase B-catalyzed
transesterification of 3,4-diacetate proceeded in an selective deacylation of C-3 hydroxyl group of
(3R,4S,5S)-monoaceate (>99.9% ee) and enantioselectivity (E >500) . The blocking of C-5 hydroxy
group with bulky TBS group had crucial role on the above mentioned successful transformation. The
regio- and stereospecific inversion of allyl hydroxyl group in (3R,4S,5S)-monoaceate afforded an antipode
of naturally occurring methyl 3,4,5-tri-O-acetylshikimate. Examination of stereoselective
dihydroxylation on the recover of enzyme-catalyzed reaction was successful, to open the diol for the
equivalents with same carbon skeleton futher enhanced oxygenated stage.

Finally, a synthesis of (2S,3S,4S)-DHMEQ, a potent inhibitor on NF-kB, was achieved in the following
tandem use of asymmetric epoxidation and enzyme-assisted enrichment. Extensive elaboration on
amino quinone monoacetals for asymmetric epoxidation, in terms of such as equivalence of reagents and
additives provided enantiomerical enriched from of key intermediate epoxide (79.8% ee). The
contaminated undesired enantiomer could be removed by Burkholderia cepacia lipase-catalyzed
enantioselective hydrolysis at the stage of dihexanoate of DHMEQ. The lipase preferentially hydrolyzed
major enantiomer involed in the mixture, (2S,3S,4S)-DHMEQ (>99.9% ee), while the undesired
contaminatnt enantiomer effective stayed in mother liquor for preferential crystallization monohexanoate.
In this way, the desired (2S,3S,4S)-DHMEQ would be very efficiently isolated.




