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NMR data for compounds 1-3 
 
(1a) Dimethyl (2-oxo-2-phenyl)phosphonate 
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(2b) Diethyl (2-oxo-2-phenylethyl)phosphonate 
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(1c) Diisopropyl (2-oxo-2-phenylethyl)phosphonate  
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(1d) Dimethyl 2-o-methoxyphenyl-2-oxoethylphosphonate 
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(1e) Dimethyl 2-o-methylphenyl-2-oxoethylphosphonate 
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(1f) Dimethyl 2-m-methylphenyl-2-oxoethylphosphonate 
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(1g) Dimethyl 2-p-methylphenyl-2-oxoethylphosphonate 
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(1h) Dimethyl 2-p-methoxyphenyl-2-oxoethylphosphonate 
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(1i) Dimethyl 2-p-fluorophenyl-2-oxoethylphosphonate 
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(1j) Dimethyl 2-p-chlorophenyl-2-oxoethylphosphonate 
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(1k) Dimethyl 2-p-bromophenyl-2-oxoethylphosphonate 
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(1l) Dimethyl 2-p-trifuoromethylphenyl-2-oxoethylphosphonate 
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(1m) Dimethyl 2-oxopropylphosphonate 
 

 
 
 

 
 
 

O
P

OMe

O
OMe

O
P

OMe

O
OMe



 15

(1n) Dimethyl 2-oxobutylphosphonate 
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(1o) Dimethyl 3-methyl-2-oxobutylphosphonate 
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(1p) Dimethyl 2-oxoheptylphosphonate 
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(1q) Dimethyl 2-oxotridecylphosphonate 
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(1r) Dimethyl 2-cyclohexyl-2-oxoethylphosphonate 
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(1s ) Dimethyl 2-oxo-3-(N-tert-butoxycarbonylamino)propane phosphonate 
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(1t) Dimethyl (1-methylacetonyl)phosphonate  
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(1u) Dimethyl (1-ethylacetonyl)phosphonate 
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(1v) Diethyl (1-methylacetonyl)phosphonate  
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(1w) Dimethyl 1-bromo-2-oxopropylphosphonate  
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(2a) Dimethyl 2-hydroxy-2-phenylethylphosphonate 
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(2b) Diethyl 2-hydroxy-2-phenylethylphosphonate  
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(2c) Diisopropyl 2-hydroxy-2-phenylethylphosphonate  
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(2d) Dimethyl [2-hydroxy-2-(2-methoxyphenyl)ethyl]phosphonate  
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(2e) Dimethyl [2-hydroxy-2-(2-methylphenyl)ethyl]phosphonate 
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(2f) Dimethyl [2-hydroxy-2-(3-methylphenyl)ethyl]phosphonate 
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(2g) Dimethyl [2-hydroxy-2-(4-methylphenyl)ethyl]phosphonate 
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(2h) Dimethyl [2-hydroxy-2-(4-methoxyphenyl)ethyl]phosphonate  
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(2i) Dimethyl [2-hydroxy-2-(4-fluorophenyl)ethyl]phosphonate  
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(2j) Dimethyl [2-hydroxy-2-(4-chlorophenyl)ethyl]phosphonate  
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(2k) Dimethyl [2-hydroxy-2-(4-bromophenyl)ethyl]phosphonate 
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(2l) Dimethyl [2-hydroxy-2-(4- trifuoromethylphenyl)ethyl]phosphonate  
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(2m) Dimethyl 2-hydroxypropylphosphonate  
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(2n) Dimethyl 2-hydroxybutylphosphonate 
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(2o) Dimethyl (2-hydroxy-3-methylbutyl)phosphonate  
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(2p) Dimethyl 2-hydroxyheptylphosphonate 
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(2q) Dimethyl 2-hydroxytridecylphosphonate  
 

 
 
 

 
 
 

C11H23

OH
P

OMe

O
OMe

C11H23

OH
P

OMe

O
OMe



 42

(2r) Dimethyl 2-hydroxycyclohexylphosphonate  
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(2s) Dimethyl 2-hydroxy-3-(N-tert-butoxycarbonylamino)phosphonate  
 

 
 
 

 
 
(2t) Dimethyl 3-hydroxybut-2-ylphosphonate  
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(2u) Dimethyl (2-hydroxypentan-3-yl)phosphonate 
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(2v) Diethyl 3-hydroxybut-2-ylphosphonate  
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(2w) Dimethyl 1-bromo-2-hydroxypropylphosphonate  
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(3m) 1-(Dimethoxyphosphoryl)propan-2-yl 4-nitrobenzoate  
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(3n) 1-(Dimethoxyphosphoryl)butan-2-yl 4-nitrobenzoate  
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(3o) 1-(Dimethoxyphosphoryl)-3methylbutan-2-yl 4-nitrobenzoate 
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(3p) 1-(Dimethoxyphosphoryl)heptan-2-yl 4-nitrobenzoate  
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(3q) 1-(Dimethoxyphosphoryl)tridecan-2-yl 4-nitrobenzoate 
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(3r) 1-Cyclohexyl-2-(dimethoxyphosphoryl)ethyl 4-nitrobenzoate  
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(3s) 1-[(Tert-butoxycarbonyl)amino-3-(dimethoxyphosphoryl)propan-2-yl 4-
nitrobenzoate  
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(3t) 3-(Dimethoxyphosphoryl)butan-2-yl 4-nitrobenzoate  
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(3u) 3-(Dimethoxyphosphoryl)pentan-2-yl 4-nitrobenzoate  
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(3v) 3-(Diethoxyphosphoryl)butan-2-nitrobenzoate  
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(3w) 1-Bromo-1-(dimethoxyphosphoryl)propan-2-yl 4-nitrobenzoate  
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HPLC for racemic and chiral compounds 2, 3m-s 
 

 
             2a 
 
Racemate: 
 

 
 
Table 1, entry 1: L1 as ligand 
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Table 1, entry 2: L2 as ligand 

 
 
Table 1, entry 3: L3 as ligand 

 
 
Table 1, entry 4: L4 as ligand 
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Table 1, entry 5: L5 as ligand 

 
 
Table 1, entry 6: L6 as ligand 

 
 
Table 1, entry 7: L7 as ligand 
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Table 1, entry 8: L8 as ligand 

 
 
Table 1, entry 9: L9 as ligand 

 
 
Table 1, entry 10: L10 as ligand 

 
Table 2, entry 1 
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Table 2, entry 2 

 
Table 2, entry 3 
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Table 2, entry 4 

 
Table 2, entry 5 

 
 
 
Table 2, entry 6 
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Table 2, entry 7 

 
Table 2, entry 8 

 
 
 
Table 3, entry 1 
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Table 3, entry 2 

 
 

 
Racemate: 
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Table 3, entry 3 

 

 
Racemate: 
 

 
Table 3, entry 4 
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 Racemate: 

 
Table 3, entry 5 

 

 
Racemate: 
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Table 3, entry 6 

 

 
Racemate: 
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Table 3, entry 7 

 

 
Racemate: 
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Table 3, entry 8 
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Table 3, entry 9 

 

 
Racemate: 
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Table 3, entry 10 

 

 
Racemate: 

 
Table 3, entry 11 
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Racemate: 

 
Table 3, entry 12 
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Table 3, entry 13 
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Racemate: 

 
Table 3, entry 14 

 

 
Racemate: 
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Table 3, entry 15 
 

 

 
Racemate: 
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Table 3, entry 16 
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Racemate: 



 79

 
Table 3, entry 17 

 

 
Racemate: 
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Table 3, entry 18 

 

 
Racemate: 

 
Table 3, entry 19 
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Table 3, entry 20 
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Table 3, entry 21 
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Racemate: 

 
 
 
Table 3, entry 22 
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Racemate: 

 
 
Table 3, entry 23 
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Racemate: 

 
 
Table 3, entry 24 
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Table 4. Optimization of Temperature and Time 
 
entry T (℃) t (h) con (%) yield (2m:2u) ee (%) dr  
1 50 4 80 92:8 99.6 96:4 
2 50 10 95 89:11 99.5 95:5 
3 50 19 99 87:13 99.7 96:4 
4 70 4 90 85:15 99.3 95:5 
5 30 38 96 90:10 97.0 95:5 
All reactions were carried out with 1u (1 mmol) concentration of 0.5 M in MeOH under 
10 atm of H2, S/C = 200/1. Ee and dr values were determined by HPLC. 

 
 

Table 5. Optimization of Time a 
 

 
entry time (h) con (%) b ee (%) c 
1 3 20 92.9 
2 8 85 94.3 
3 13 >99 99.7 
4 19 >99 99.5 
a All reactions were carried out with a substrate (1 mmol) concentration of 0.5 M in MeOH under 10 bar of 
H2 at 50 °C, S/C= 200:1. b Conversion were determined by NMR. c Ee values were determined by HPLC on 
a Chiralpak OB-H column. 

 
Table 5, entry 1 
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Table 5, entry 2 
 

 
 
 
Table 5, entry 3 
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Table 5, entry 4 
 

 
 


