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Abstract: A ruthenium phosphine diamine complex RuCL[(S)-P-Phos]-[(S)-DAIPEN] [P-Phos: 2,2’ 6,6’ -tetramethoxy-
4,4’ -bis(diphenylphosphino)-3,3’-bipyridine, DAIPEN: 1,1’-di(4-anisyl)-2-iopropyl-1,2-ethylenediamine] for the
asymmetric hydrogenation of aromatic ketones has been studied. The influences of different bases, (CH;);COK
concentration, organic solvent, and molar ratio of substrate to catalyst on activity and enantioselectivity were
investigated. Under the following optimum conditions: n(ketone):n(KOH):n (catalyst)=1000:20:1, py,=2 MPa and
T=30 C, the conversion of acetophenone and the enantioselectivity (ee) of S-1-phenylethanol was 100% and 88.5%,
respectively. Additionally, the ee value of 2’-bromophenyl ethanol was 97.1%.
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Phos it 44 (1) 4 1k 7] RuCL[(R)-P-Phos][(R, R)-
DPEN][ P-Phos: 2,2',6,6"-P4 H & Jk-4.,4" - —(— 2R3
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Fig.1 Structure of RuCL[(S)-P-Phos]-[(S)-DAIPEN]
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Fig.2 Asymmetric hydrogenation of aromatic ketones
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Table 1 Effect of base on the asymmetric
hydrogenation of acetophenone

Base Conversion (%) ee (%) Configuration
LiOH 50.5 80.2 R
NaOH 72.2 80.5 R
KOH 99.5 85.1 R
K.CO, 5.4 78.6 R
(CH;);COK 100 87.6 R

reaction conditions: n(acetophenone):n(base):n(catalyst)=1000:20:1,
acetophenone: 1 mmol; V(i-PrOH)=2.0 mL; py=2 MPa; 7=30 C; =12 h
ee: enantioselectivity
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Table 2 Effect of (CH;);COK concentration on
the asymmetric hydrogenation of acetophenone

n((CH;);COK):n(acetophenone) Conversion (%) ee (%) Configuration

F 3  BFIXE Z BRI RS 5B R R 0
Table 3 Effect of solvent on the asymmetric
hydrogenation of acetophenone

Solvent t/h Conversion (%) ee (%) Configuration
CH;OH 10 11.5 20.7 R
C,H;OH 10 82.3 88.4 R
C,H;OH 12 100 88.5 R
i-PrOH 10 90.7 87.8 R
i-PrOH 12 100 87.6 R
n-BuOH 10 100 85.6 R

The reaction conditions are the same as those in Table 2 except for

solvent and time.
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Table 4 Effect of the molar ratio of substrate (S) to
catalyst (C) on the asymmetric hydrogenation of

1:100 40.5 77.5 R
1:75 86.3 83.7 R
1:50 100 87.6 R
1:25 100 85.3 R
1:12.5 25.5 63.7 R

acetophenone
n(S):n(C) t/h Conversion (%) ee (%)  Configuration
1000:1 12 100 88.5 R
2000:1 14 100 88.2 R
5000:1 16 100 88.0 R
10000:1 32 100 87.4 R

The reaction conditions are the same as those in Table 1 excepet for

the concentration of base.

Reaction conditions: n(acetophenone):n((CH,),COK)=50:1,
the other conditions are the same as those in Table 2.
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XS5 EZMHITEYHAITFRINE KA 3 Ohkuma, T.; Koizumi, M.; Doucet, H.; Pham, T.; Kozawa, M.;
Table 5 Asymmetric hydrogenation of Murata, K.; Katayama, E.; Yokozawa, T.; Ikariya, T.; Noyori, R.
substituted acetophenone J. Am. Chem. Soc., 1998, 120: 13529
Substrate Conversion (%) ee (%) Configuration 4. Henschke, J. P.; Antonio, Z. G.; Moran, P.; Harrison, P.; Mullen,
acetophenone 100 88.5 R B.; Gasy, G.; Lennon, 1. C. A. Tetrahedron Letters, 2003, 44: 4379
propiophenone 55.6 80.3 R 5 Burk, M. J.; Hems, W.; Herzberg, D.; Malan, C.; Zanotti-Gerosa, A.
2'-fluoroacetophenone 60.5 69.5 R Org. Lett., 2000, 2: 4173
2'-chloroacetophenone 90.0 87.2 R 6 Xie,J. H; Wang, L. X.; Fu, Y.; Zhu, S. F.; Fan, B. M.; Duan, H. F,;
2'-bromoacetophenone 100 97.1 R Zhou, Q. L. J. Am. Chem. Soc., 2003, 125: 4404
2’-methoxyacetophenone 100 81.8 N 7  Wu,J.; Chen, H.; Kwok, W.; Guo, R.; Zhou, Z.; Yeung, C. H.;

reaction conditions: n(substrate):n((CH;);COK):n(catalyst)=1000:20:1,
substrate: 1 mmol; V(ethanol)=2.0 mL; py,=2 MPa; T=30 C;=12h

TEPEAS . EBURIR 2 B AN FR i & L H, TRAR
IR TARAS T 55 8 I X e PR, 31X — AT Noy—
ori""j Zhang" SERFFY 45 A —FL.

3 & 8

PIHT T B — e 2% 5 RuClLy[(S)-P-Phos]-[(S)-
DAIPEN AR, BIFFE T A AL 5 75 i (8 A X Bk
PG FER S BCT BB At AR i 28 R Lt Ry
1000:20:1, E S 10 2 MPa, W iR K 30 CHY,
I TR PR P A 2R T - TR 2 T ) o B 26 47k (ee ) 40
BIEE T 100%H1 88.5%. 41 I % 2 W I &0 9 ()
ee [HIAF] T 97.1%. (S)-DAIPEN £ I H T (R, R)-
DPEN 547 ) FH5 4 H.
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