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SYNTHESIS OF CHIRAL 1-ARYLALKAN-1-OLS USING CRUDE ENZYMES

D. Basavaiah and S. Bhaskar Raju
School of Chemistry
University of Hyderabad
Hyderabad 500 134, India

Abstract: Enantioselective hydrolysis of racemic l-acetoxy-l-aryl-
alkanes has been examined by two selected enzymes, crude
pig liver acetone powder and crude goat liver acetone
powder, providing l-arylalkan-l-ols in high optical purities.

Synthesis of enantiomerically pure molecules is one of the
most challenging and fascinating areas in Organic Chemistry.l'u In
recent years, chemico-enzymatic methodology has been extensively
utilized for the preparation of optically active molecules.j_8 In con-
tinuation of our research programme9’lo-ir1 chemico-enzymatic methods,
we herein report enantioselective hydrolysis of l-acetoxy-l-arylalkanes
using two selected enzymes, crude pig liver acetone powder (PLAP)
and crude goat liver acetone powder (GLAP) to provide the corres-

ponding chiral l-arylalkan-{-ols.

We recently reported a convenient enantioselective hydrolysis
of trans-l-acetoxy-2-aryloxycyclohexanes wusing crude PLAP in two
phase medium (ether:aqueous phosphate buffer) producing chiral trans-2-
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arvloxycyclohexan-1-ols in high optical purities.9 With a view to expand
the appiicability of crude enzymes in organic synthesis we have investi-
gated the enantioselective hydrolysis of l-acetoxy-l-arylalkanes in
two phase medium, using two selected enzymes, namely, pig liver
acetone powder (PLAP)“ and goat liver acetone powder (GLAP)ll
and found that the corresponding alcohols are obtained in  50-95%

optical purities (Table 1).

0Ac OH OAc
ENZYME

- * /K
Ar R Ar//\\R ar” R

(+) 1-9

(1) Ar = Phenyl, R = Ethyl, (2) Ar = Phenyl, R = n-Propyl, (3 Ar =
Phenyl, R = n-Butyl, (4) Ar = Phenyl, R = i-Propyl, (5} Ar = Phenyl,
R = i-Butyl, (6) Ar = p-Chlorophenyl, R = Methyl, (7) Ar = p-Bromophenyl,
R = Methyl, (8) Ar = p-Chlorophenyl, R = i-Propy! (9) Ar =a-Naphthyl,

R = Methyl.

In a typical experimental procedure, to 80 mL of 0.5M, pH 2.0
KHZPOQ/KzHPO/4 aqueous buffer, 10 mM of racemic l-acetoxy-l-
arylalkeane in 15 mL of ether was added with rapid stirring at room
temperature. After 15 min. 2 g of the curde enzyme was added. The
reactions are monitored by HPLC (Table 1). Usual work-up followed
by silica gel column chromatography (ethyl acetate/hexane: 10/90)

afforded optically active alcohols.
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This study demonstrates the apolicability of crude enzymes
for the preparation of chiral I-aryl-l-alkanols. Work towards the reso-
lution of biologically active molecules using crude enzymes is in pro-

gress in our laboratory.

Acknowledgements: We thank DST (New Delhi) for funding this project.
SBR thanks UGC (New Delhi) for financial assistance. We also thank
UGC (New Delhi) for Special Assistance and COSIST Programmes
in Organic Synthesis in the School of Chemistry, University of Hyde-

rabad.

References and Notes:

l. D.A. Evans, Science, 1988, 240, 420.

2. 3.D. Morrison (Editor), Asymmetric Synthesis, vol. 1-5, Academic
Press, New York, 1985.

3. J.K. Whitesell, Chem. Rev., 1989, 89. 1581.

4. L Ojima, N. Clos. C. Bastos, Tetrahedron, 1989, 45, 6901.

5. C.J. Sih, C.S. Chen, Angew. Chem. Int. Ed. Engl, 1984, 23, 570.

6. J.B. Jones, Tetrahedron. 1986. 42, 3351, -

7. G. Kirchner, M.P. Scollar, A.M. Klibanov, J. Am. Chem. Soc.,
1985, 107, 7072.

S. AL Klibanov, Acc. Chem. Res.. 1990. 23, |14,

9. D. Basavaiah, P. Ramakrishna, T.K. Bharathi. Tetrahedron Lett.,
1990, 31, 4347,

10, D. Basavaiah, P. Dharma Rao, Syn. Commun.,, 1990, 20. 2945,



Downloaded by [University of Alberta] at 08:08 06 October 2014

SYNTHESIS OF CHIRAL 1-ARYLALKAN-1-OLS 1863

11. Crude PLAP  was prepared from freshly purchased pig liver
according to the procedure of Ohno et. al ref. K. Adachi, S.
Kobayashi, M. Ohno, Chimia, 1986, 40, 311; GLAP was also pre-
pared in a similar way from {reshly purchased goat liver.

12. R.H. Pickard, J. Kenyon, J. Chem. Soc., 1914, 1115.

I13. R. Noyori, I Tomino, Y. Tanimoto, J. Am. Chem. soc., 1979
101, 3129.

14, D. Seebach, H.O. Kalinowski, B. Bastani, G. Crass, H. Daum,
H. D&rr, N.P. DuPreez, V. Ehrig, W. Langer, C. NUssler, Hoc-An
Oei, M. Schmidt, Helv. chim. Acta, 1977, 60, 301.

15, R. Macleod, F.J. Welch, H.S. Mosher, J. Am. Chem. Soc., 1960,
82, 876.

t6. T. Hayashi, Y. Matsumoto, Y. Ito, J. Am. Chem. Soc., 1989, 11,
3426,

17. 1.F. Peyronel, J.C. Fiaud and H.B. Kagan, J. Chem. Research
(M), 1980, 4057.

18. P.D. Theisen, C.H. Heathcock, J. Org. Chem., 1988, 53, 237i.

(Received in UK 16 May, 1991)





