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Table 1 The effect of ligand structure on the Rh-catalyzed asymmetric hydrogenation of

dimethyl a-benzoyloxy-B-phenylethenylphosphonate

(0]
(l)I — [Rh(COD),IBF, (1 mol%) il_OMe
P L* (1.1 mol%) I
Y7 ToMe > L
OBz H, (1 x10° Pa) OBz
CH,CL, rt, 24 h
4a 5a
Entry Ligand S/C Conversion"( % ) Ee"(%)
| (S.,S.)-PEAPhos 2a 100 99 91
2 (S,,S,)-PEAPhos 2b 100 >99 >99
3 (S.,R.)-PEAPhos 3 100 599 41
4 (R.,R,)-THNAPhos 1 100 599 99
5¢ (S.,S,)-PEAPhos 2b 5 000 599 90
6° (R,,R,)-THNAPhos 1 5 000 <10 -4

a. Conversion was determined by GC or 'H NMR.

a
b. Ee were determined by HPLC on a chiralpak AD-H column.

[«]

A H, pressure of 5 x 10° Pa.

&

Not determined due to low conversion.
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Table 2 The effect of reaction conditions on the Rh-catalyzed asymmetric hydrogenation of

dimethyl a-benzoyloxy-8-phenylethenylphosphonate

(ﬂ OMe [Rh(COD),]BF, (1 mol%) (l)I/OMe
N P:OMe L* (1.1 mol%) . [:::I/A\f>P\OMe
mz H,, solvent, rt OBz
4a Sa
Entry Solvent ~ H, pressure ( 10° Pa)  Reaction time (h) Conversion*( % ) Ee" (%)
1 CH, Cl, 1 24 >99 >99
2 THF 1 24 89 56
3 MeOH 1 24 >99 99
4 Toluene 1 24 - e
5 CH,Cl, 0.1 24 >99 >99
6 CH,Cl, 2 24 >99 99
7 CH, Cl, 1 1 85 >99
8 CH, Cl, 1 12 98 >99

a. Conversion was determined by GC or 'H NMR.

b. Ee were determined by HPLC on a chiralpak AD-H column.

c. Not determined due to low conversion.
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Table 3 Rh-catalyzed asymmetric hydrogenation of a-enol ester phosphonates with (S,,S,)-2b

o
Il _OMe

[Rh(COD),IBF, (1 mol%)
L* (1.1 mol%)

(0}
I' _ OMe

P
R/\/ OMe

P N
- R/\( OMe

H, (1 x 10° Pa) OBz

CH, Cl,, rt, 24 h

4

5

Entry Substrate (R) Conversion*( % ) Selectivity"( % ) Ee' (%)
1 4a; R = H >99 >99 >99
2 4b: R = Me >99 >99 >99
3 4c: R = Et >99 >99 99
4 4d: R = n-C,H,, >99 >99 99
5 4e: R = 2-CIC,H, >99 >99 >99
6 4f. R = 3-CIC,H, >99 >99 97
7 4g: R = 4-CIC,H, >99 >99 >99
8 4h; R = 4-NO,CH, >99 >99 99
9 4i; R = 4-FC,H, >99 >99 98
10 4j: R = 4-BrC H, >99 >99 95
11 4k: R = 4-MeOC,H, >99 >99 96
12 41; R = 1-naphthyl >99 >99 99
13 4m: R = 2-thiophenyl >99 >99 93

a. Conversion was determined by GC or 'H NMR;

b. Ee was determined by HPLC on chiralcel OD-H and chiralpak AD-H.
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Rh-Catalyzed Asymmetric Hydrogenation of a-Enol Ester
Phosphonates with 1-Phenylethylamine-Derived Phosphine-
Phosphoramidite Ligands

HU Juan, WANG Dao-yong, ZHENG Zhuo* , HU Xiang-ping "
( Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China)

Abstract: A series of phosphine-phosphoramidite ligands derived from commercially available, inexpensive chiral
1-phenylethylamine were employed in the Rh-catalyzed asymmetric hydrogenation of various a-enol ester phospho-
nates. The results indicated that the ligand (S,,S,)-2b bearing a Me-group on amino moiety exhibited similar
enantioselectivity but superior catalytic activity to (R,, R,)-THNAPhos. Excellent enantioselectivities (up to >
99% ee) and high catalytic activity (S/C up to 5 000) have been achieved in the hydrogenation of various B-alkyl
and B-aryl substituted substrates, demonstrating the high potential of this phosphine-phosphoramidite ligand in the
preparation of optically active a-hydroxyphosphonates

Key words: asymmetric catalysis; rhodium; phosphine-phosphoramidite ligand; a-enol ester phosphonate ; hydro-

genation
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