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Abstruct: The enantioselective preparation of potential precursors for p-adrenergic blockers 
was studied by enzymatic hydrolysis of the corresponding ester derivatives. Based on the facile 
separation of both substrates and products by HPLC on a chiral support a convenient screening 
method was developed for a rapid evaluation of the best suited esterhydrolase. 

It is well established that the biological activities of p-adrenergic blockers of the general formula 1 
reside largely in the (S)-enantiomers’ of these molecules. Consequently, numerous attempts have been made to 
prepare these compounds iu enantiomerically pure form, e.g. by asymmetric synthesis2 or biotransformations3. 

(S)-1 can be correlated retrosynthetlcally with a number of potential precursers, e.g. the corresponding 
&chloro-, a-brotne or a-azido-derivatives (Scheme l), which in principle all could serve as starting materials 

for the title compounds. 
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Esterhydrolases @erases, Lipases) are well known for their capabiky of enautiomer differentiation. In 
view of our previous experience4 in this area aud based on literature datas, we felt that the enantioselective 
hydrolysis (Scheme 2) or synthesis of the corresponding ester& could weI1 provide a facile route to the desired 
intermediates in optically pure foxm. 
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For this purpose, however the most suitable 
a) biocatalyst 
b) intermediate 

fit had to be found. 

Target orientated screening for suitable enzymes is usually a very time consuming and tedious 
enterprise. We have therefore decided to develop a facile screening system for this purpose based on the 
enantioselective separation of the reaction products by HPLC on chiral supports. Using a commerically 
available column (Chiralcel OB)7 all products resulting from the enantioselective. enzymatic hydrolyses 
(Scheme 1) can be separated simuhaneously. A direct determination of the achieved conversions, as well as 
configurations and enantiomeric purities of both substrates and products, can be achieved in one single 
experiment. The obtained data allow a rapid determination of the enantioselectivities8 displayed by the 
employed biocatalysts and thus a rapid evaluation of their synthetic usefulness. 
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lipase from Pseudomonas sp. 

The results obtain ’ 
r!kn 

the hydrolyses of 2-butyloxy- l-chloro-3-phenoxypmpan [(k)-Sa ) 1 with a series 
of biocatalysts are sum ‘zed iu Table 1 and exemplified iu Scheme 3 for two lipases of widely different 
enantioselectivities. 

Both from Table 1: d Scheme 3 it is obvious that the best suited biocatalysts sre the lipases from 
In view of the much higher specific activity the lipase from 

n for further experiments. 
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lipase from Aspergilluf n&r 

lipas fkom Asper&s sojae 

lipase from CnndilIn &J&&X 

lipase from Candida sp. 
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In view of the convenient accessibility and synthetic usef&ess the a-chloro-, a-bmmo- and u-azido- 
intermediates were chosen for the following preparative st~dies.~ 



204 U. ADER andM.P. SCHNEIDER 

REFERENCES 

1. 
2. 

3. 

4. 

5. 

6. 
7. 

8. 

R. Howe and R. G. Shanks, Nature 1!%6,1336 
H. Takahashi, S. Sakuraba, H. Takeda and K. Achiwa, J. Am. Chem. Sot., 1990, 112, 5876; J.M. 
Khmder, T. Onami and K. B. Sharpless, J. Org. Chem., 1989,54, 1295; Y. Tsuda, K. Yoshimoto and T. 
Nishikawa, Chem. Pharm. Bull., 1981,29,3593; D. E. McClure, B. H. Arisen and J. J. Baldwin, J. Am. 
Gem. Sot., 1979, ‘101, 3666, W. L. Nelson, J. E. Wennerstmm and S. R. Sankar, J. Org. Gem., 1977, 
42,1006 
H. S. Bevinakatti and A. A. Banerji, J. Org. Chem., 1991, 56, 5372; A. Kamal and M. V. Rao, 
Tetrahedron: Asymmetry, 1991,2,751; S.-H. Hsu, S.-S. Wu, Y.F. Wang and C.H. Wang, Tetrahedron 
Len. 1990.31,64&$ Y.-F. Wang, S. T. Chen, K. K.-C. Liu and C.-H. Wang, Tetrahedron Len., 1989, 
30,1917; Y. Terao, M. Murata and K. Achiwa, Terrahedron Lett., 1988,29,5173; M. Kloosterman, V. 
H. M. Elferink, J. v. Iersei, J.-H. Roskam, E. M. Meijer, L. A. Hulshof and R. A. Sheldon, TIBTECH, 
1988, 6, 251; S. Hamaguchi, T. Ohashi and K. Watanabe, Agric. Biol. Chem., 1986, 50. 375: S. L. 
Johnstone, G. T. Phillips, B. W. Robertson, P. D. Watts, M. A. Bertola, H. S. Koger and A. F. Marx, 
Biocufulysis in Organic Media. C. Laane, J. Tramper and M. D. Lilly (ed.), Proceedings of an 
International Symposium, Wageningen (NL), 1986; N. Matsuo and N. Ohno, Tetrahedron Lett., 1985, 
26.5533; K. Kan, A. Miyama, S. Hamaguchi, T. Ohashi and K. Watanabe, Agric. Biol. Chem., 1985,49, 
1669; S. Iriushijima; A. Keiyu and N. Kojima, Agric. Biol. Chem., 1982,46, 1593; S. Irinshijima and N. 
Kojima. Agric. Biol. Chem., 1982,46, 1153 
U. Goergens and M.P. Schneider, J. Chem. Sot., Chem. Commun., 1991, 1065, 1067; R. Seemayer and 
M.P. Schneider, Reel. Trav. Chim Pays-Bus, 1991, 110, 171; A. v. Almsick, J. Buddrus, P. Hiinicke- 
Schmidt, K. Laumen and M.P. Schneider, J. Chem. Sot., Chem. Commun., 198% 1391 
Z.-F. Xie, Tetrahedron: Asymmetry, 1991,2, 733-750; R. J. Kazlauskas, A. N. E. Weissfloch, A. T. 
Rappaport and L. A. Cuccia, J. Org. Chem., 1991,56, 2656; C.-H. Wong, Chemfrucrs, 1990.3, 91; 
A. M. Klibanov, Act. Chem. Res., 1990,23, 114; C.-H. Wong, Science, 1989,244, 1145; C. J. Sih and 

S.-H. Wu, Topics Stereochem., 1989.19.63 
this journal, see foltiwing article 
T. Shibata, K. Mori and Y. Okamoto, Chiral Separations by HPLC, ed. by A. M. Krstulovic (ed.), Ellis 

Horwood Ltd., 1989, pp.336-398 
for calculation of conversion and enantiomeric ratio, see C.-S. Chen and C. J. Sih, Angew. Chem., 1989, 

101,711 


