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The synthesis of urns dnrgs is a major chaknge in medicinal chemistry since enantiomers msy have 

dEerent biological activities and be responsible for toxic side efkots.~ Recent advances in the synthesis of 

homoclnrai compounds, such as chemical asymmetric synthesis, catalytic h&tic reaohmons, stereosekctive 

cry&a&&on and chiral c~~~phy, make the preparation of large quantities of enantiomers possible. 

Among thex methods, biocatalytic procedures using hydrolytic enzymes both iu aqueous and in organic 

solvents, are playiug an increasingIy important role.2 One of the major advantages of enzymes with high 

~o~~ti~ is their abii to produce both ensntiomers of a gken aid. This feature is extremely 

important during early stages of drug development when both the stereoisomers are needed for comparative 

testing. In the present work we report the lipase-cataIyzed resolution of a series of 4-chloro-l-phenyl-l- 

butanof derivatives (4a,c), vematile intermediates in the synthesis of enantiomexicslly pure drugs, such ss the 

~tip~~tic agent a~4-~~oph~yl~-(2-p~d~i)-l~ip~~u~ol3 (1) and the HI ~st~e agent 

a-[~l,l~le~~}ph~~]4~y~~ph~~~yl~l-pip~~~~~t~o~ (Terfenadine) (2). 

In the literature the preparation of pure enantiomers of I and 2 through stereoselective chemical reduction 

using chirai borane derivatives has been repoeed495. The singte enantiomers were testes& showing B difkent 

biological response. Fw we investigated the lip- hydrolysis of the unsubstituted (RS>3a 

(Scheme 1) using a series of ccmnuertially available lipases. Hydrolytk reactions were carried out in an 

emulsion of oily substrate in phosphate but&r, at 3WC, keeping the pH constant at 7. The absohtte 

apron of the alcohol produced was demrmkd r&r logon of (i+C into the known @-I- 
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phenyl-1-butanole by reduction with sodium borohydride in DMP3. The e.e. of both 3a and 4a was determined 

by HPLC using a chirsl column Daicel Chiralcel OB. 

Table 1. Enzymatic hydrolysis of (R,S)-3aa 

(a) substrate (1 g), lipase (1 g), phosphate buKu 0.0 1 M, pH 7 (100 ml), 30’C; (b) Ehntiomeric ratio8. 

As shown in Table 1, the best results in terms of enantioselectivity were obtained with lipase Amano PS 

from Pseuabmonas cepaciu. The stereoselectivity was lower than that displayed by the same enzyme in the 

hydrolysis of racemic 2-&loro-l-phenyl-I-ethanol’ and 3-chloro-1-phenyl-l-propanollo which may be a 

consequence of the smaller ditkence in size of the aliphatic substituent on the stereogenic center (-CH&l, 

volume = 35.9 A3; -CH$H&H3Cl. volume = 69.0 A3)D with respect to the aromatic one (-Ph, volume = 

70.4 A3). Given the similar volume of the substituents, the enantiodi is still remarkable, and this is 

probably due to the different conformational flexibility of the two &sins which is the main psrameter 

determining the interaction with the enzyme’s active site 12. In the case of thepura-substituted substrates 3b (4- 

F-Ph, volume = 75.8 A3) and 3c (4-tert-Bu-Ph, volume = 111.4 A3), the differenoe in size is higher and 

consequentely the enantiomeric ratio increases Tom 41 to 66 and above 500, respectively (Table 2). 

Lipase 

RJ+ Cl Z&+& 
Vinylacetate 

WWw fS4SPl-~O , , 

Scheme 1. Hydrolysis and transesterification reactions. (a): R - H, (b): R = F, (c): R = terr-Butyl. 
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In a second approach the transesteri6cation of (RS)-4a,c was carried out by suspending lipaae PS in a 

solution of the substrate with viuylacetate, as the irrev&ble acylating agent, in anhydrous iso-propylether, at 

30°C (Scheme 1). In order to avoid di&sional limiting phenomena, the eayme ww immobilized onto celite.13 

Table 2. Lipase PS-catalyzed resolution of 4-chloro-l-phenyl-1-butanol derivatives 

(a) [Ol, CHCl3]; 0) Enmtiomcric ratio*; (c) Hydrolysis: sub&ate (1 g), lipasc PS (1 g), phaspbate ba&r 0.01 M 

@I 7 (100 ml), 30°C; (d) Dctamimd by HPLC (c&al cohau~ Daicel Chiralccl OB); (e) D&mined by I-JPLC (chirai 

columu Daiccl chiralcel OD); (0 Eskfhtion: subsbtc (1 g), li~ase PS (1.9 g), vinylacctak (9.4 ml), fso-proPyl 

ether (180 ml), 30%. 

As reported in Table 2, the enantioselectivity in organic media is higher thau that displayed in water. This 

diflbrent behaviour is presumably due to the higher rigidity of the enzyme in anhydrous organic solvent with 

respect to the water, where the increased protein’s flexiiity results in a relaxation of stereoselectivity. 

The thus obtained 4b and 4c can be converted into the homo&iral 1 and 2 by substitution of the chlorine 

atom with 2-(l-piperazinyllpyrimidine and a,acdiphenyl4piperidinenethanol, respectively, using the 

procedure described in the literatur&. 
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