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LARGE SCALE PREPARATION OF (+)- AND (-)-ENDO-RORBORNENOL BY ENZYMATIC HYDROLYSIS
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Abstract: A multigram preparation of (+)-(1R2R4K) -endo-bicyclol(2.2.1lhept-5-en-2-01 ((+>-2) and
its enantiomer (-)-2 with an optical purity of 90% and >96%, respectively, was accomplished via

enantioselective hydrolysis of (2)-5-endo-norbornen-2-ylacetateusing lipase from Candida
cylindracea.

Bicyclol2.2.1lhept-5-en-2-al (narbornencl) and bicyclo(2.2.l1lhept-5-en-2-one (narbornencne)
serve as starting material for the synthesis of cyclopentane systems such as methanoprosta-
cyclins ', nucleoside analogues * and Brefeldin A *. Nevertheless the access to enantiomerically
pure ketone 3 still requires multistep syntheses 4 or a resolution step via diastereomeric
phenylsulfoximines “<. Microbial reduction of norbornenone 3 led to (-)-endo-norbornenol 2 with
low chemical and optical yield ®. On the other hand asymmetric hydroboration of norbornadiene
furnished exo-norbornenol with moderate enantiomeric excess ©.

Ve wish to report here a simple preparation of both enantiomers of endo-norbornenol 2 using

an enzymatic resolution 7 of endo-norbornenyl acetate (#)-1.

A7 —— A7

on (-2 ®-3

Lipase from

Candida 40%
sylindracea
conversion
OAc 60%
H-1

OAc

e ————r——
(>
©-3

An initial screening of hydrolytic enzymes on substrate (+)~1 revealed clearly that lipase from

=)-1
a) NaOMe/MeOH, r.t, b) (COC1)2/DMSD

Candida cylindracea ® was best suited for our purpose ®. A kinetic study showed '© that the rate

of enzymatic hydrolysis of endo-norbornenyl acetate (+)-1 slowed down significantly when a
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conversion of about 50% was accomplished, indicating an enantiodifferentiation by the enzyme. The
exo-isomer was hydrolized much more slowly and no change in the reaction rate was observed under
identical conditions. Accordingly no enantioselection was obtained. To get a reasonable chemical
and optical yield for both (+)-endo-norbornenol ¢+)-2 and (-)-endo-norbornenyl acetate (~)-1 the
following procedure was applied: The enzymatic hydrolysis was stopped when a conversion of 40%
was accomplished. This furnished the alcohol (+)-2 with 90% enantiomeric excess ''. The recavered
acetate 1, enriched in its (-)-enantiomer was again subjected to enzymatic hydrolysis until an
additional conversion of 20% was obtained (60% of the starting ester (+)-1 had been consumed).
The remaining unreacted ester (-)~1 was shown to be more than 96% enantiomerically pure '# which
was determined after chemical hydrolysis to the alcohol (-)-2 ''. Verification of absolute
configuration of (+)~2 and (-)-2 was performed by Swern oxidation '® of both enantiomeric
alcohols 2 yielding (+)~ and (-)-norbornenone 3. The optical rotation of the latter material was in
agreement with reported values 4. In scaling up the procedure to runs with 10g or more of the easy
available substrate (+)-1 '“ this method proved to be an excellent access to both enantiomers of
endo-norbornenol 2 and norbornenone 3.

The use of these starting materials in the synthesis of enantiomerically pure carbocyclic

nucleoside analogues is presently under investigation.

Atknowiedgement: Ve wish to express our cordial thank to Prof, 4, Sterk (University of Graz) for 'H-NMR measurements,

Experinental: emde-Norbornenyl acetate (£)-1 7% (10,0g) was added to a vigorous stirred solution of lipase from fandida rylindracea
(4,09) in phosphate buffer (pH 7.5, 500aL), The hydrolysis was monitored by GC-analysis and was stopped at a tonversion of 40%,
Extraction with ether and column chromatography (silica gel, peniane/ethyl acetate) afforded (+)-2 (2,6g, 36%, e,e,90% ', [alo=+145°
(c=5,4/CHC15)) and acetate 1 (5,7g). This latter material was subjected to repeated enzymatic hydrolysis as described above until an
additional 20% conversion was accomplished, Workup gave (-)-1 (3,83, 38% overall yield, e,e,>96% '®, [alo=-128° (¢=19/CHCla)),
Transesterification of (-)-1 (MeOH/NaOMe,r.t,) gave (-)-2 (97%, e.e,¥96% "', [alo=-162° (¢=4,6/CHCla)), Swern oxidation '® gave (+)-
and (-)-3 in 90% yield without loss of optical purity,
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