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Abstract: Two new chiral pyridine prolinol derivatives have been synthesized from N-alkylation 
of (S)-α,α-diphenyl-2-pyrrolidinemethanol with 2-bromomethylpyridine and 2, 6-dibromo- 
methyl-pyridine.  The catalytic asymmetric borane reduction of prochiral ketones and the 
asymmetric addition of diethylzinc to benzaldehyde were investigated.  
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The enantioselective reduction of prochiral ketones with borane and the addition of 
diethylzinc to aldehydes in the presence of chiral ligand leading to enantiomerically pure 
secondary alcohols have received considerable attention in recent years1,2. 
Enantiomerically pure secondary alcohols are important intermediates for the synthesis 
of various other organic compounds and many new ligands have been prepared for the 
purpose of more effective catalysts3,4.   

 
Scheme 1  Synthesis of new pyridine prolinol derivatives 1 and 2 
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In this paper, two new chiral pyridine prolinol derivatives 1 and 2 have been 

synthesized from N-alkylation of (S)-α, α-diphenyl-2-pyrrolidinemethanol with 
2-bromomethylpyridine and 2, 6-dibromomethylpyridine in yields of 75.5% and 80.4% 
respectively5.   

In order to evaluate the efficiency of these new ligands in the catalyzed asymmetric 
reaction, we first carried out the enantioselective reduction of ketone with borane.  
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When the reaction was carried out at room temperature for 2 h, the reduction of 
acetophenone by the complex prepared in situ from ligands 1 and 2 with borane afforded 
the corresponding R-α-phenylethanol in 62% ee (91% yield)6 and 8.1% ee (85% yield) 
respectively.  When the reaction was carried out at refluxing temperature for 1 h, the 
corresponding R-α-phenylethanol was obtained in 97% ee (80% yield ) and 81% ee 
(80% yield) respectively.  The reduction of β-acetonaphthalene by the complex 
prepared in situ from ligands 1 and 2 with borane afford the corresponding 
R-α-2-naphthylethanol in 98% ee (95% yield ) and 80% ee (95% yield) respectively.  
From above results, we can see higher temperature will enhance the enantioselectivty 
and pyridine prolinol 1 with one side-arm is more effective than C2-symmetric ligand 2. 

The enantioselective addition reaction of diethylzinc to benzaldehyde was further 
investigated.  When the reaction was carried out at room temperature for 36 h, the 
addition of diethylzinc to benzaldehyde catalyzed by ligands 1 and 2 (8% mol) afforded 
the corresponding R-α-phenylethanol in 32% ee (76% yield) and 9.8% ee (62% yield) 
respectively.  Although moderate enantioselectivity was obtained preliminarily, there 
exists potential to further optimize the enantioselectivity. 
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m.p. 111-113°C; [α]20 
D

 = -69.0 (c = 0.98, CHCl3), 99% ee; MS (FAB): m/z 345 (M+H)+ ;  IR 
(KBr): ν 3415, 2951, 2864, 1639, 1590, 1442, 1375, 1309, 1188 cm-1; 1HNMR (CDCl3): δ 
ppm 8.43-8.40 (m, 1H), 7.71-7.54 (m, 5H), 7.33-7.04 (m, 8H), 4.11-4.04 (q, 1H), 3.35 (s, 2H), 
2.99-2.95 (m, 1H), 2.54-2.49 (q, 1H), 1.96-1.61 (m, 4H); Anal. Calcd. for C23H24N2O: C, 
80.20%; H, 7.02%; N, 8.13%; Found: C, 80.34%; H, 7.13%; N, 8.19%。2. m.p.210-212°C 
(Dec.); [α]20 

D
 = +45.0 (c = 0.1, CH2Cl2), 97.5% ee; MS (FAB): m/z 610 (M+H)+; IR (KBr): ν 

3344, 3030, 2942, 1589, 1448, 1376, 1300, 1170, 1112 cm-1; 1H NMR (CDCl3): δ 7.67-6.84 
(m, 23H), 4.12-4.05 (q, 2H), 3.30 (s, 4H), 2.95-2.90 (q, 2H), 2.54-2.41 (q, 2H), 2.01-1.62 (m, 
10H); Anal. Calcd. for C41H43N3O2: C, 80.75%; H, 7.11%; N, 6.89%; Found: C, 80.91%; H, 
7.18%; N, 6.79%。 

5. All ee values were determined by HPLC with the chiral Diacel OB column. 
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