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Fig. 1 Chiral monodentate phosphoramidite ligands
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Table 1 Rh-catalyzed asymmetric hydrogenation of enamides 2 *

[Rh(COD),|BF, + L*

R NHAc H,,CH, Cl, R NHA¢
2a-e 3a-e
Entry Ligand Substrate Ee% ( config)"
1 1a 2a (R=Ph) 59 (S)
2 1b 2a (R=Ph) 14 (R)
3 1a 2b (R=p-CIC,H,) 91(S)
4 1a 2¢ (R=p-BrC H,) 94(S)
5 1a 2d (R=p-MeC4H,) 93(S)
6 1a 2e (R=p-MeOCH,) 96(S)

‘p(H,)=1.0 MPa; T=20 °C; reaction time; 12 h; substrate :

were achieved in all cases.

[Rh(COD),|BF, : L=1:0.01:0.022. Full conversions

" Determined by chiral capillary GC on a Supelco Chiral select 1 000 column. The absolute config-

uration was assigned by comparison of the optical rotation with reported data.
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Table 2 Rh-catalyzed asymmetric hydrogenation of 8-dehydroamino acid derivatives 4 *

NHA¢ [Rh(COD), | BF, + L= NHAc
B X wCOOR, H,. CH,Cl, . COOR,

4 5
Entry Ligand Substrate (R, , R,) Conv. (% ) Ee. (%) (config. )"
1 1a (E)-4a (Me, Me) 94 86 (R)
2° 1b (E)-4a (Me, Me) 100 84 (S)
3¢ 1a (Z)-4a (Me, Me) <5 -
41 1b (Z)-4a (Me, Me) 83 79 (S)
54 1a (Z)-4b (Ph, Et) 61 73 (S)
6 1b (Z)-4b (Ph, Et) 100 77 (R)
7 1b (Z)-4¢ (p-MeC,H, , Me) 91 80 (R)
g ¢ 1b (Z)-4d (p-MeOC H,, Me) 100 78 (R)
91 1b (Z)-4e (m-MeOC,H,, Me) 93 81 (R)
10 ¢ 1b (Z)-4f (p-CICH, , Me) 100 73 (R)
11 ¢ 1b (Z)-4g (p-CIC{H,, Et) 90 79 (R)

“Substrate; [ Rh(COD),]BF, : L% =1:0.02 : 0.044; room temperature. " Determined by chiral capillary GC on a Supelco Chiral
select 1 000 column. The absolute configuration was assigned by comparison of the GC retention times with GC data in the literature.

¢ p(H,)=1.0 MPa; reaction time: 12 h. * p(H,)=8.0 MPa; reaction time; 24 h. * Not determined because of low reactivity.
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Table 3 Rh-catalyzed asymmetric hydrogenation of dimethyl itaconate 6 and a-dehydroamino acid derivatives 8 *

[Rh(COD),|BF, + L* CJ\/
CO,Me CO,Me
MeOZCJJ\/ = H, CH,Cl, MeO, 2

6 7
NHAc NHAc
R\/\COZMe mhlfc();]:,)ﬁ? s R\/kCOZMe
8a-e ’ 9a-e
Entry Ligand Substrate Ee% ( config)”

1 1a 6 75(S)
2 1b 6 64(R)
3 la 8a (R=Ph) 14(S)
4 1b 8a (R=Ph) 95(R)
5 1b 8b (R=p-CIC,H,) 81(S)
6 1b 8c (R=0-CIC4H,) 84 (S)
7 1b 8d (R=p-MeOC H, ) 73 (S)
8 1b 8e (R=0-MeOC,H,) 90 (S)

*p(H,)=1.0 MPa; T=20 °C; reaction time; 12 h; substrate : [ Rh(COD), |BF, : L* =1 : 0.0l : 0.022. Full conversions
were achieved in all cases. " Determined by chiral capillary GC on a y-DEX 225 column for 7 and a Varian Chirasil-L-Val col-

umn for 9. The absolute configuration was assigned by comparison of the optical rotation with reported data.
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Chiral Bis( 1-ferrocenylethyl ) amine-derived Monophosphoramidite

Ligands for Rh-catalyzed Asymmetric Hydrogenation

DUAN Zheng-chao' *, WANG Lian-zhi' , HU Xiang-ping** , ZHENG Zhuo®
(1. Hubei University for Nationalities, Enshi 445000, China;
2. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China)

Abstract ; Chiral monodentate phosphoramidite ligands have been successfully used in the rhodium-catalyzed asym-

metric hydrogenation of various enamides, B-dehydroamino acid esters, a-dehydroamino acid esters and dime-

thy-litaconate. Up to 96% ee for enamides, 86% ee for B-dehydroamino acid esters, 75% ee for dimethyl itaconate

and 95% ee for a-dehydroamino acid esters were obtained.

Key words: monodentate phosphoramidite ligands; enamides; B-dehydroamino acid esters; a-dehydroamino acid

esters; asymmetric hydrogenation



