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Abstract: The neutral (22,43)-MCCPM-rhodium complex was found to be an 
efficient catalyst for asymmetric hydrogenation of o-aminoacetophenone 
derivatives. A practical asymmetric synthesis of (S)-(-)-levamisole was 
realized by using this hydrogenation as a key reaction. 

Optically active 6-amino-a-phenylethanol derivatives are important 

chiral building blocks for the syntheses of useful biologically active 

compounds. Most syntheses of these compounds have relied mainly on the 

classical optical resolution method. 3) Although several attempts were made 

to achieve homogeneous asymmetric hydrogenation of a-aminoacetophenone 

derivatives with chiral bisphosphine-rhodium catalysts for the synthesis of 

optically active 8-amino-o-phenylethanols, B-reseptor-stimulating medicines 

and the related compounds, no practical catalyst has been developed. 4,536) 

Here we report the asymmetric hydrogenation of a-aminoacetophenone 

derivatives (1) with high stereoselectivity and high catalytic activity 

leading to (S)-(-)-levamisole (3)7'8) catalyzed by neutral (2S,4S)-N-sub- 

stituted CPM (5)-rhodium complexes which were developed on our new con- 

cept') for design of efficient chiral catalysts for asymmetric hydro- 

genations. 10) 

The initial results from the asymmetric hydrdgenation of o-aminoaceto- 

phenone derivatives (1) are summarized in Table 1. All asymmetric hydro- 

genations of la-e (5.0 mmol) proceeded smoothly in the presence of 0.1-0.001 

mol% of a neutral rhodium catalyst prepared in situ by mixing [Rh(COD)C1]2 

and a chiral ligand (5) in a ratio of 1 : 2.6 and 0.025 mmol of triethyl- 

amine in methanol (10 ml) at 50 "C for 20 h under the initial hydrogen 

pressure of 20 atm. The (2S,43)-BCPM (5a)- and MCCPM (5b)-rhodium complexes 

were found to give O-amino-a-phenylethanol derivatives (Za-e) with high 

stereoselectivities (87-97 %ee) as well as high catalytic activities 
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(S)-(-)-Levamisole (3) 

CYzP 

h- 5a: BCPM; R=OC(CH3)3 

F 
PPh2 

COR 
5b: MCCPM; R=NHCH3 

(2S,42)-5a, b 

Table 1. Asymmetric Hydrogenations of a-Aminoacetophenone Hydrochloride 

Derivatives Catalyzed by Neutral Rhodium Complexes of (22,4S)-N-Substituted 

CPMa) 

H2 

[Rh(COD)C1]2/(2&4s)-5 

HCl HCl 

la-e 2a-e 

entry 
substrate conditionsa) product b) 

R1 R2 
ligand 

subst./cat. H2(atm) [al;" 
%eec) 

(confign.) 

1 la 

2 lb 

3 lc 

4 lc 

5 IC 

6 lc 

7 Id 

8 Id 

9 Id 

10 le 

11 le 

12 le 

H 

Me 

Me 

Me 

Me 

Me 

H 

H 

H 

Et 

Et 

Et 

H 5a 

H 5a 

Bn 5a 

Bn 5b 

Bn 5b 

Bn 5b 

Bn 5a 

Bn 5b 

Bn 5b 

Et 5a 

Et 5b 

Et 5b 

1000 

1000 

1000 

1000 

1000 

10000 

1000 

1000 

10000 

1000 

1000 

100000 

20 2a +35.5' 81 (2) 

20 2b t42.7" 81 (2) 

20 2c +50.9' 85 (3) 

20 2c t54.2" 90 (2) 

5 2c t54.8' 91 (5) 

20 2c t53.0" 88 (3) 

20 2d t24.1" 87 (3) 

20 2d t25.9' 93 (S) 

20 2d t25.2O 91 (2) 

20 2e +60.2" 93 (2) 

20 2e t62.5 97 (2) 

20 2e t61.8" 96.(S) 
_ 

Bn: C6H5CH2- 

a) All hydrogenations were carried out with substrate (5.0 mmol) and tri- 

ethylamine (0.025 mmol) in methanol (10 ml) at 50 "C for 20 h. b) The 

chemical yields were quantitative. The conversions were 100 %, which were 

determined by TLC analysis. c) Calculated on the basis of the maximum 

optical rotations of pure enantiomers (S)-(t)-Za-e; [R1, R 2, [al;3 (c_ 5.0, 

H20): H, H, t43.7'; Me, H, t52.7'; H. Bn, t27.8O: Me, Bn, t60.1'; Et, Et, 

+64.6"]. 
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experimental findings offer practical synthetic access to optically active 

B-amino-a-phenylethanol derivatives which are the key intermediates for 

the synthesis of biologically active o,ompounds. 
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