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JKEEW(0.26 mol/L) 71 90 C FIgEIRE 1 h, ik Ji5t
J5 T 120 °C T4, BP#IAE 2. 5% Pt-2. 5% Ir/y-Al, 0,
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Fig. 1 Enantioselective hydrogenation of EOPB on the cinchonidine-modified catalyst
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Fig. 4 H,-TPR profiles of catalysts
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Table 1 Performance of different catalysts for enantioselective

hydrogenation of EOPB

Catalyst Time  Conversion  e.e.

/h /% /%

5% Pi/Al,0, 1 97.9 69.8
2.5% Pt/Al,O0, 2 87.3 63.7
4.5% P-0.5% Tr/ALO, 2 97.2 53.3
2.5% Pt-2.5% Ti/ALO, 2 83.2 49.7
0.5% P1-4.5% It/ALO, 2 12.7 15.7
2.5% Ti/Al,0, 2 5.8 42.9

5% 1r/Al,0, 2 4.0 12.0

Reaction conditions; toluene 25 mL;temperature 25 °C
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Table 2 Effect of solvent and temperature on the enantioselective hydrogenation of EOPB
Entry Catalyst Time/h Solvent Conversion /% e.e./%
1 5% Pt/Al, 0O, 1 Toluene 97.9 69.8
2 5% Pi/Al,0O, 1 Acetic acid 98.0 74.2
3 5% Pt/Al,0, 1 Ethanol 92.3 59.4
4 4.5% P1-0.5% I1x/Al 0, 2 Toluene 97.2 53.3
5 4.5% Pt-0.5% Ir/AlL O, 1 Acetic acid 97.7 52.3
6 4.5% P1-0.5% Ir/Al,0, 1 Ethanol 92.4 31.0
7° 4.5% Pt-0.5% Ix/AlL O, 2 Toluene 97.3 38.1
8 0.5% Pt-4.5% 1x/Al, 0O, 2 Toluene 12.7 15.7
9° 0.5% Pt-4.5% 1x/Al, 0O, 2 Toluene 18.1 13.4
10 5% Ir/AlL 0, 2 Toluene 4.0 12.0
11 5% T/ Al 0, 2 Acetic acid 27.3 27.2
Reaction conditions; solvent 25 mL; temperature 25 °C ; * reaction temperature; 60 C
m W) BUBR T SUONL, IO 1) MR Jm 22 Pr. I AR IR &R b A AL id 5 UV-Vis 3. di K a]

Ifii; (b)ZE T ¥ C8-N(JF1k) Fil CO-OH L& 5 5
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F1315 nm Bfix) K H AR Y 5, 6", 7', 8,
10, 11-5E 0] J8 % ( * CDH,, 270 nm [ff3T) F
17,2, 3", 4,10, 11-5&A 0 JeE ( * = CDH,,
295 nm FFFIE) 20 5 F A R PR BUAR AR g
It 76RO AR R AR BT, vt
UV-Vis 508728 A0 [8] 422 73 B P, Ir X 0] Jé i s ik
IO AR B R . 18] 6 R AT e ME KR AE
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0.10F >
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0.05 |-
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WEMERER I JL T %%, CDH, 4 GF W 1 1) 53
W, SRt T R LU ST U B
BT, LRI 0I5 VR R 6055 1 M 4 4
e A SR R R M R
M, FLE CD A E BN A i /ALO, fK R fE
35 min J5, T T A T IR T 1 L
I VAT P T )4 R 7 22
BER.

0.20
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0.10
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B 6 SRl JesEqE P, Ir AL B SALRREE UV-Vis [&]
Fig. 6 Hydrogenation of CD analysed by UV-Vis on Pt, Ir catalysts. Curve (a) was obtained after adsorption on the catalyst for

5 min under nitrogen; Curve (b), (c¢) and (d) were obtained after hydrogenation for 5, 15 and 35 min, respectively
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Asymmetric Hydrogenation of Ethyl 2-Oxo0-4-Phenylbutyrate on
Pt-Ir/Al, O, Catalysts

ZHANG Xue-qin, HE Nian-zhi, XIAO Mei-tian, LIU Yong-jun, YE Jing
(College of Chemical Engineering, Huagiao University , Xiamen 361021, China)

Abstract: A series of Pt/y-Al,O; | Ir/y-Al, 0, and Pt-It/y-Al, O, catalysts with different ratios of Pt and Ir were
prepared by impregnation methods. The catalytic performance for asymmetric hydrogenation of ethyl 2-oxo0-4-phenyl-
butyrate to ethyl ( R)-2-hydroxy-4-phenylbutyrate was tested. The mechanism of chiral induction on cinchona-modi-
fied platinum and iridium catalysts and their physical and chemical properties were investigated by X-ray diffraction
(XRD) , transmission electron microscopy( TEM) , H,-temperature programmed reduction( H,-TPR) , X-ray photo-
electron spectroscopy ( XPS) and ultraviolet-visible spectroscopy( UV-Vis). The average metal particles size for Pt/
v-Al, 0, and Pt-Ir/y-Al, O, catalysts were 3-4 nm; Pt and Ir existed as Pt(0) and Ir(0) for Pt-Ir/y-Al, O, ; Ir ac-
ted as an inactive species, covering and diluting the Pt active site in the surface. The results showed that a small
amount of Ir obviously suppressed the hydrogenation activity and selectivity of Pt/y-Al,O;. The notable differences
in reaction rate and enantioselectivity of platinum and iridium attributed to different behaviour adsorption ( adsorp-
tion strength, mode and conformation) of chiral modifier on the metal surface.
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