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Abstract: Double enantioselection occurs in the case of hydrolysis of
(15,2R, 3R, 55, 6R) -2-bromo-3~butanoyloxy-6-hexanoyloxybicyclo([3.2.0)heptane
(13), allowing us to obtain the corresponding bromodiol (-)-~(14) and
epoxyalcohol (-)-(15) of high optical purity.

Bicyclo[3.2.0]heptane derivatives (1)-(3) have been shown to be central
building blocks for the synthesis of prostanoids'.
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In order to provide optically pure material, a chemo-enzymatic approach to
resolution of the enantiomers of bicyclo[3.2.0]hept-2-en-6-one (1) using
lipases has been developed®’. This method allows us, upon stereoselective
reduction of racemic heptenone (1), acylation, subsequent lipase-catalyzed
asymmetric hydrolysis of esters (4),(5) and oxidation of the resulting
alcohol (-)-(6), to obtain (1R,5S)-heptenone (1) in good yield®'*. The
exact responsibility of porcine pancreatic lipase (PPL) as catalyst has
been established in guantitative terms: butyrate (5) was found to be an
exceptionally good substrate for PPL which, unfortunately, tends to
become inactivated during hydrolysis®. Furthermore, esters (7) and (8)
could not be hydrolyzed by using PPL. Similar results were obtained earlier
in case of related 7-substituted derivatives®.

In our search for a more suitable enzyme we chose an industrial lipase from
Humicola lanuginosa commercialized for wuse in household detergents as
Lipolase™ and characterized as a thermally and chemically highly stable
enzyme’ ' ®. The first trial in case of bicyclic esters gave encouraging
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result: hydrolysis® of butyrate (5) proceeded with high enantioselectivity
(e.e. of resulting (-)-(6) exceeded 96%)'' and satisfactory rate'’. The
initial attempts to hydrolyze butyrate (8) using Lipolase failed, and we
strove to find a solution analogous to that of bicycloheptenone (1). Esters
(7) and (8)'’ were reduced'’ smoothly using sodium borohydride in methanol,
affording endo- and exo-alcohols (9)/(10), (11)/(12)‘3, resp., in high
yield (>95%) and ratio (97.5/2.5) in both cases'®.
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Hydrolysis® of the racemic diester (13)'? obtained by acylation of hydroxy
butyrate (11) gave the desired hydroxy ester (-)-(11) (e.e.>94%)’1 and two
unexpected products'®: bromodiol (=-)~(14)'? (e.e.»99%)'' and epoxyalcohol
(-)-(15)'% (e.e.>95%)!'in a molar ratio of 3:1. No other probable products
(hydroxy and/or epoxy capronate) were detected showing the cleavage of the
hexanoyloxy group to occur as the first step of hydrolysis. Hydrolysis’ of
racemic hydroxy butyrate (11} afforded products (-)-(14) (e.e.291%) and
(-)-(15) (e.e.~92%) (ratio:3/1) of satisfactory optical purity'', giving
evidence of the occurrence of double enantioselection in case of total

hydrolysis of diester (13).
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The desired differentiation between the ester groups was realized in case
of acetoxy butyrate (16)'°: only the cyclobutanolic ester moiety was
cleaved’ by Lipolase, while the acetoxy group remained untouched. The re-
sulting hydroxy acetate (-)-(9) (e.e.»94%)'' was reoxidized to cyclobutano-
ne (7), a precursor of epoxide (3), using pyridinium dichromate in DMFA'°®.

Having taken into account the results described above we reexamined
the hydrolysis of bromohydrin butyrate (8): we suggested the formation of a
suspension'® of the latter in water medium. Indeed, adding a low amount
(0.5 ml) of Et20 in order to get an emulsion enabled enantioselective
hydrolysis'’ of (8) (e.e. of resulting (+)-(2) ~75%)'!, but at a low rate.
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The epoxide formation was also observed. Using a longer hydrocarbon chain
of the esterifying acid (Cs¢ instead of Ca) enabled us to perform the
hydrolysis without cosolvent, but bhoth the reaction rate and enantio-
selectivity were low'’ (e.e. of resulting (+)-(2) ~42%)''.

In conclusion, it was shown that

1) double enantioselection occurs in case of total hydrolysis of
diester (13), allowing us to obtain bromodiol (-)-(14) and epoxy-
alcohol (~-)~(15) of high optical purity;

2) the 3-endo-acetoxy group of hydroxy ester (9) is not cleaved by Lipola-
se, enabling differentiation between cyclobutanoclic and cyclopen-
tanolic ester moieties of diester (16) to provide an easy access to
enantiomerically pure conventional prostanoid synthons;

3) bromohydrin (+)-(2) can be obtained in moderate optical purity upon
hydrolysis of its butyric ester using Et20 as cosolvent.
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