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Abstract Asymmetric hydrogenation of acetophenone and its derivatives, acetylpyridine, five-membered
heterocyclic ketones catalyzed by [1S2S-(—)-1,2-diphenyl-1,2-ethylenediamine] (SS-DPEN) modified
Ru/y-Al,Oz catalyst was investigated. Under the reaction conditions of 10~20 C, p=5.0 MPa in
KOH/i-PrOH solution, the ee value of aromatic alcohols produced from hydrogenation of acetophenone and
its derivative could reach 79.5%~85.0%. The ee value of the hydrogenation product of 2-acetothiophene
was 86.2% at 20 ‘C and p=7 MPa. The catalyst was stable in air and could be easily separated from the
product and reused severa times without remarkable change of the enantiosel ectivity.
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(>98%), 2- . THFLWEWY (>98%), 2- L EhFEMLIH (> 98%),
2- LRI RE (> 98%), 4- LT FENEIE (> 98%) )4 Acros
A L AT (> 99.9%), = R EE(TPP) A1 H &
WA N, (1S29-(—)-12- KK 2
[SS-DPEN] (Al HE L2 7] =i, ee fH>99%), y-Al,O3
CRJ H AL TRFFET) B IR 154 mPg.
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4 1.4 mL RuCls /K (5 %7 0 0.1 mmol) Al 2 %5 )2
IR ) = I BR(TPP)W R/ 50 mL Jii4() i-CsH,OH
o, A 1 g y-AlO,, EiRBEFE 15 h JEn#k 4 100 CH|
W5 h, WHIG LIS P RIKYE 3 Ik, HAMET, 153
B AR AT A R I8 2R A R G Jarre-Ash,
Division IACP 9000 (N+M) (ICP)Il & H:rh &7 & i (i i
580 M 1.0%. ic ok Ruly-AlOs.
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W — & B AL F] Ruly-AlLOs, 20 mg KOH, 0.2 mL
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1.4 PSR

JEC I =4 FH e S K6 B AR I 2% 1) GC-960 <,

H Vol. 63, 2005
i Ru/y-AlL,0,
R ™R? {5 25-DPEN, KOH/-PrOH
aromatic ketone
H
XOH H”;<O ¥ (1)
R "RZ Y R NR2

R-aromatic alcohol S-aromatic alcohol

R' = phenyl, R? = CH;, C,Hs, CH(CHg),
R' = pyridyl, pyrryl, thienyl, furyl, R? = CHj

MG, TR AN g-CcD™ (30 mX
0.25 mm X 0.15 um, 3% [F Supelco A 7), EiFEE A 110
C.

PR ee fHi%E FAIHE ee=(R—9/I(R+ Y X
100%.
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Table 1 Asymmetric hydrogenation of prochiral aromatic ke-
tones

Compd. Substrate Conv./% ee/% RIS
(@]
L 100 77.7 R
100° 79.5 R
o)
) 100 78.0 R
12.9° 80.1 R
o)
2 96.5 84.1 R
100 85.0 R
B R
4 N 175 14.7
(0]
— (0]
5 NG 89.0 39.1 R
6 I\ o 99.5 80.4 R
S 99.8° 86.2 R
7 S 100 61.6 R
(@]
/7 N\ o
8 N 0.0 — —
H

2 Reaction conditions: Ru : DPEN : Sub.=1: 1 : 444 (molar ratio), [Sub.]=
0.43 mol/L, 2.0 mL i-PrOH; [KOH]=0.18 mol/L; pu,=5 MPa, T=40 C,
reactiontime3h.°10°C, 28 h; ©20 ‘C,3h; 920 ‘C,12h;®20 'C, 7 MpaHb,
14h.
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2 R A I AR RS R L S A ZE AN K, BT A
2- TR IRy JIn B . 1A ek R 5 Il 22 S /0 g
RS R A AR AT, AR T T
PAR TR AR W e N3 SR A Sy VAR A R R A
FRUL IS B0 b v 22 B PTG O, [R] I P i W H,
B, 115 2- LT R BRI b (1 1 = B R AR K,
WAL 2- LRt 1 S N MR ARG, 3L, Fr TRk 2R
(1) LT 2 FE AN B R (1 FL - = % FE LU IR 6, 7 (K,
EAEMEA IR TR, 8 T AR O, Y

TR B I iR I A, SN AN S R, AT R
A UFEARISL JE = AT RE R T 2- SRS N
J A O R T H B T RE M TLcH &), S
2- LTFFERE N HE LUK AE NSRS, R EiR 2- Lkt
WE S T PEARA R 45 RAREL. XS WAL FE R, AEAH
Al A 5 2K Sl IS P R Wk SRR L, 2- 247
WEWY > K Ll > 2- LT . 3L ee {E 7074 80.4%,
77.7%, 61.6%, JXFPARAL AT fESE i 07 23 LI 4l B
B 4 IO A7 BE ) 22 e ).
2.4 {ELTEIR

Ru/y-Al,O03 A FHEA R LA FR IS PR
WSO A fER 2. &0l 4 ARG, OV R0 ik
PEHEBUAK, RFFAE 76.6%+ 1.0%IKGH. (H{EALTE
P BEAE PE I O R N AR, s B AT B AR EA )
BRI 2 B R R A D B R AN I () 2 ke £
R B IR R ] RERS B A (BT A TR
FIRELL ), i AR TR AEAE R Tas T, ARSI
TRFFAZ.
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Table2 Recycle use of catalyst in asymmetric hydrogenation of
acetophenone

Run Conv./% ee/%
1 100 7.7
2 85.3 76.6
3 46.6 75.9
4 255 75.6

& Reaction conditions are the same as in Table 1, except 8.0X 10°® mol
(S9S-DPEN is added at each recycle

3 it

FALER BT AR, AU % (S9-DPEN /EF
PEAEMA, 75 KOH 157 IR v EA T 05 5 i R AN Rt
FRINECE 7R R R A AT T RO IR PR, R 2 2
FCARTEEYFN 2- T FEEWS I NS =) 1) ee HILE] T
79.5%~86.2%. XML N 5 5o B, e
AFITLEAE AL FH rhon] i B BEA R AR
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