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Asymmetric hydrogenation of aromatic ketones catalyzed by chiral cyclic P> N4 -
type ligand/cobalt cluster

WANG Zhe, LI Yanyun™, GAO Jingxing

(National Engineering Laboratory for Green Chemical Productions of Alcohols-Ethers—Esters, College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005, China)

Abstract Recently, the design and development of novel efficient chiral cheap metal catalysts have attracted more and more
attentions. Herein we reported the cobalt-catalyzed asymmetric hydrogenation of aromatic ketones. The catalytic system
generated in situ from chiral cyclic P2N4-Type ligand L5 and Co4(CO)12 exhibited high catalytic activity and enantioselectivity
for various ketones, giving corresponding optical active alcohols with up to 90% ee. The effects of reaction conditions, such
as initial hydrogen pressures, temperature and the amount of KOH, on asymmetric hydrogenation were also investigated.
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1.2 FEWMHIANHREU R K —REET TR

FREX 0.01 mmol FHALAL 0.01 mmol #5454, MIAZE 100 mL = EEH, FjE HES 3 m e
JEEHIAN 20 mL HEE, FRMESRTEE 3. A 2 MPa& A, 60 C it 1 ho RIGEAS A
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Fig. 2 Asymmetric hydrogenation of propiophenone catalyzed by cobalt catalytic system
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Tab. 1 Asymmetric hydrogenation of propiophenone catalyzed by cobalt complexes

Frs FERE A %G1 A% ee/%

1 & ¥ nr

2 T Coy4(CO)12 nr

3 (R)-BINAP Co4(CO)2 18 3
4 (R,R)-Jacobsen Co4(CO)12 n.r

5 L1 Co4(CO)12 n.r

6 L2 Co4(CO)12 nr

7 L3 Co4(CO);2 nr

8 L4 Co4(CO);2 21 43
9 L5 Co4(CO);2 98 86
10 L6 Co4(CO);2 24 47
11 L5 T nr
12 L5 Coy(CO)s 25 31
13 L5 CoCl, n.r
14 L5 CoBr, xH,0 18 37
15 L5 Co(OAc),"4H,0 36 51
16 L5 Co(NOs), 64 65

H: RBLZAF 1 mmol ZEAEH, 0.01 mmol FHEALK, 0.01 mmol #5554, 2 mmol KOH, 20 mL FfE, EREE 120 C, A KT 6
MPa, &MNITE 24 h, nrRRAKRAERMN.

2.2 RN MM EREAXFREWHF 0T

WL T KRR, AR PoNg-BLELAR LS 5 Coa(CO)12 JF ALY B R A0 A2 22 BEAE RIOH T 2K 7 I 1)
ARG, FRAG i AT T OG0, DR b — 2 28 SRAS (] s I 2% A %o 12 S ) S
FELLVAAE AR I A B, AR A S R B AT R . — Ok, HAUE I
K, B EA R T 8= A OT W% 8, BRI E KR BEARTF A% 4 AR ESEEARA
1% L5/C04(CO) 12 74 M AL 2R TR A X R AL R 5 me, 25 R anEl 3 fios. A A1, AR
N 3 MPa i, ZRAEHFEALZ Ty 84%, PR AEE IO Bk #EM Y 72% ee. BEAEE R 138N,
AR Z FVE PR 72 0 B0 e 3 1k 0BT B v o BV )00 6 MPa Iy, I D I RE 18 40T 58 4 e
b, FEa ik Bl 86% ee, R SSE /1N 6 MPa.
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Fig. 3 The effects of initial hydrogen pressures on asymmetric hydrogenation of propiophenone
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Fig. 4 The effects of temperature on asymmetric hydrogenation of propiophenone
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Fig. 5 The effects of amount of KOH on asymmetric hydrogenation of propiophenone
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Fig. 6 Asymmetric hydrogenation of ketones catalyzed by chiral cyclic aminophosphine ligand L5/ Co4 (CO); »
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A F AL 55 B A A ARG SR, A 1 1 2 T AL BER 124 2R AT A R . (E49
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52% (J¥%5 5) , AIRE[AIAERZFENIEY o T 38 CE M S AL PR EL B R &l . DL C AT A1 R
JEEADI , BONEE P 32 BUAREE A B S M O W] B AR R 2, S BT P W SRR T TA) 5 BA A2 %
PEEAR 2R R, X ] B A2 BT AR AL AR 7= AR 1 B A BH S, (5 6 XS 75 7 f 8, J35 9 X
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Tab. 2 Asymmetric hydrogenation of ketones catalyzed by chiral cyclic aminophosphine ligand L5/ Cos (CO); »
5 JERAIR AR /% ee/%
1 7a 82 57
2 7b 98 86
3 7c 86 63
4 7d 97 69
5 Te 52 90
6 7t 15 25
7 Tg 85 41
8 7h 73 45
9 7i 16 30
10 7 100 71
1 7k 93 60
12 71 100 62
e RBFAA 1 mmol 75 &, 0.01 mmol FHIORIZHERCA LS, 0.01 mmol Cos(CO)i 2, HARRBIKMFE 1.
34 it

MBRAN 5 15 B 28 WD R, AR TR e 530 R 5 1 i J I A i 57 12 e 1 2 1 28 B2 P T 55 7 i

FIARIRE B . 25 R ERH], DRSNS, KOH FAEMZZM T, TR PN HEE L5
R G Coa(CO)1z JRALIE M 1A 28 BEA R ME AL 22 o 55 2 i (X AN X PR AL S 2, K8 40 SR mT 3R A5
AL, AL ) T 5 A IR Wk R B R AT IE 90% e W EE — 0 B R S N AR (1 (AL
T AR R R, LSO OGRS BB AIE T A SE 6 = TAREAT
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