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Scheme 1 Synthesis of (.S)-3-chloro-1-phenyl-1-propanol by using CBS catalysts
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Scheme 2 Borane-amino complexes
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Table 1 Effect of various catalysts on the yield and optical purity

Catalyst Temperature/ “C Time®/h Equiv BH,* Equiv catalyst Yield/ % ee/% ¢

Ph
”\‘%Ph
G 0 0-~5 0.5 0.6 0.1 93.6 85.4

@;(‘) 0~5 0.5 0.6 0.1 90.3 83.3
t_! 0~5 0.5 0.6 0.1 86.0 46.0

HN O
~g”

a. the time of dropwise addition, and reaction time is 30 min; b. borane-tetrahydrofuran complex; c. enantiomeric excesses were determined by

chiral HPLC-UV ( CHIRALPAK AD).
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Table 2 Effect of various borane-amino complexes on asymmetry reduction”

Entry Borane-amino complex Equiv BH; complex Yield% ee/%
1 Tetrahydrofuran-borane 0.6 92.5 85.4
2 Aminomethane-borane 1.0 88.3 83.1
3 Dimethylamine-borane 1.0 89.0 83.4
4 t-Butylamine-borane 1.0 92.1 87.7
5 Catechol-borane 1.1 93.8 81.6
6 Morpholine-borane 1.0 92.1 87.5
7 4-Methylmorpholine-borane 1.0 90.9 82.5
8 N, N-Diethylaniline-borane 1.0 93.6 86.7

a. borane-THF reduction system:” , 0.6 equiv of borane, yield 99% , ee 82% ; borane-Me, S reduction syslem[g] , excess of borane, yield

89% , ee 82% .
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Asymmetric Synthesis of (S)-3-Chloro-1-phenyl-1-propanol
Using Borane Amine Complex-CBS as Catalyst

BAI Ling , XTAO Ge, ZHUO Guanglan*
( Department of Chemistry , Zhejiang Science-Technique University , Hangzhou 310018 , China)

Abstract ( S)-3-Chloro-1-phenyl-1-propanol was synthesized asymmetrically by using catalysts (R)-a, a-
diphenyl-2-pyrrolidinemethanol, (1R, 2S)-2-amino-1, 2-diphenylethanol and ( 1R, 2R)-1-amino-2-indanol
with amine borane complexes, with a yield of 88.3% ~93.8% , ee% 81.6 ~87.7. These amine borane
complexes are more stable and safe than the borane-tetrahydrofuran complex and borane-methyl sulfide
complex.
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