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Asymmetric Reduction of Prochiral Ketones under Condition
of Solid-Liquid Phase-transfer Catalysis
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Abstract The asymmetric borohydride reduction of prochiral ketones by different kinds of
chiral phase-transfer catalysts under the condition of S—L. phase-transfer catalysis was explored
and the influence of different solvents, temperatures and catalysts to the reaction was
investigated- The result showed that higher optical yield was obtained in the condition of S-L
phase—transfer catalysis thanin that of L-I. phasetransfer catalysis.
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’ ( No. 4) Table 2 The influence of temperature on the reaction
THF CHCN )
, R . No. Temperature  Time Yield [T ((;oejh
(©) (h) (%)
’ 7 0 65 83 -6.07 13.1
( No.2 No.6) , 1, 2-
(No. 5) 8 25 60 86 -5.43 11.7
1 a 9 50 47 82 - 3.55 7.7
Table 1 The influence of different solvents on the reaction 3 !
Table 3 The influence of additive on the reaction
No. Solvent Time Yield [T (;(; e)'b e
h . . 20 . C.
(h) (% ) No. Additive Time Y(;eld T % )"
I CHCL 7 84 -3.60 7.8 (h) (%)
2 THF 18 93  -2.87 6.2 10 NaOH’ 12 64 -4.4 9.5
3 C HCl; 63 85 - 3.87 8.4 11 Non 70 86 ~ 543 117
4 Benzene 72 89 - 2.06 4.5
a. : :(2); : CHACHKHCL : ;b
> CRACRA 60 86 - 543 1.7 0. 25 mole NaOH. a. Reactive condition: catalyst (2);
6 CHCN 62 92 - 129 28 Solvent CHCICH2Cl; Temperaturé room temperature; b. Per mole
a. : 0. 05 mol ( ); : 5 b substraté 0.25 mole NaOH.
o ]ﬁ’: + 46.3(c= 1, ). a.Catalyst 0. 05 mole to the
, , 1, 2-
amount of per mole substrate; Reactive temperature  room
temperature: b. Max value [TJ?)O =+ 46.3(c= 1, in toluene)- ? ’
s - - (-
’ D - A - _1\1_
4 a
Table 4 The influence of different chiral phase-transfer catalyst on the reaction
TR0 e.e.
No. Catalyst Time (h)" Yield (% ) (T (% )¢ Configuration
12 (1) 60 (6.5) 84 (62) + 3.42 (+ 2.62) 4 (5.7 R
13 (2) 70 (2.5) 86 (81) - 5.43 (- 3.35) 11.7 (7.2 S
14 (3) 62 (5.9 86 (80) - 5.36 (- 4. 64 11. 6 (10. 0) S
15 (4) 70 (5.0) 60 (78) - 4.9 (- 232 10. 8 (5. 0) S
16 (5) 23 (=) 89 (-) + 3. (=) 9 (-) R
17 (6) 39 (-) 91 (-) + 2. (=) 7(-) R
18 (7) 48 (12.5) 87 (81) - 4. (- 3.29 8 (7.1 S
a. - ;b TLC 5 c. : [T]%)O =+ 46 3(c= 1, ) a. Results in

parentheses were obtained under the condition of L-L phase-ransfer catalysis b. Reactive time was checked by TLC. c. Max value [TJ%O =+
46. 3(c= 1, in toluene).
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( )
(n - :
1.20 g (10 mmol), 1, 2- 20 m1,
0.23 ¢ (6 mmol) (0. 5 mmol)
0.2 ml
) TLC (
= 4% 1), . ,
05M ,
, CH CL2 3,
( / (60~ 90) = 1/4)
. IR v/em @ 3 360 (Yo-u), 3 064
(ye-u), 2973 2882 (yc-u), 1602 1489 (

Yec), 1300 1075 Yeo); ' HNMR
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(90 Hz) * & 1.38 (3H, s, — CIF), 2.82 (1H, s,
- OH), 476 (1H, q, — CH), 7.28 (5H, s, Ph
- H)

(2 - :
1, 2- 10ml, 10 ml,
1.20 ¢ (10 mmol), (0.5
mmol) s ,
0.23 ¢ (6 mmol), o TLC
( : / (60~ 90°) = 1/4)
: . , CH Cl
3, . . ,
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