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General Methods. 

All reactions and manipulations were performed in a nitrogen-filled glove box or under nitrogen 

using Schlenk techniques unless otherwise noted. All solvents were distilled under argon in the presence 

of the following desiccants: sodium-benzophenone for diethyl ether (Et2O), tetrahydrofuran (THF) and 

toluene, CaH2 for dichloromethane (CH2Cl2). (Sc)-DPPNHCH3 31 and (S)-42 were prepared according to 

the literature methods. NMR spectra were obtained on Bruker DRX 400 spectrometers. 31P NMR shifts 

were referenced to external 85% H3PO4, while 13C and 1H NMR shifts were referenced to the residual 

signals of deuterated solvents. Enantiomeric excesses for 6a-e and 6i-k were determined by GC 

performed with HP4890 on a chiral select 1000 capillary column. Enantiomeric excesses for 6f-h were 

determined by HPLC performed with an Agilent 1100 series instrument on a chiralpak AD-H column.3 

Optical rotations were measured on a JASCO P-1020 high sensitive polarimeter. 

General precodure for preparation of phosphine-phosphoramidite ligand 2.  

(Sa)-4-chloro-3,5-dioxa-4-phosphacyclohepta[2,1-α’;3,4-α’]dinaphthalene (1.0 mmol) was dissolved 

in 4.0 mL of dried toluene, and cooled to 0 oC. A solution of (Sc)-DPPNHCH3 3 (319 mg, 1.0 mmol) and 

Et3N (0.38 mL) in 4.0 mL of toluene was added to the above solution within 30 minutes. The resulting 

mixture was left stirring at room temperature overnight. After filtering off the precipitate, the filtrate was 

collected and concentrated under reduced pressure. The residue was purified by column chromatography 

(silica, hexanes/Et3N = 10/1) to give 548 mg (82.9% yield) of (Sc,Sa)-2a, as a white solid. M.p.: 

136-138oC; [α]D
25 = +67.2 (c 0.42, ClCH2CH2Cl); 1H NMR (400 MHz, CDCl3): δ 1.58-1.60 (m, 3H), 

2.05-2.06 (m, 3H), 2.44 (s, 1H), 2.60 (s, 3H), 5.28-5.30 (m, 1H), 7.12-7.80 (m, 24H); 31P NMR (162 MHz, 

CDCl3): δ -17.4, 144.7; 13C NMR (100 MHz, CDCl3): δ 17.9, 21.8, 29.4, 56.5, 124.3, 124.9, 126.9, 127.1, 

127.2, 128.5, 128.6, 128.7, 128.9, 129.0, 129.6, 133.8, 134.0, 148.9, 150.1; HR-MS (EI): m/z = 661.2310, 

calcd. for C43H37NO2P2 {M+}: 661.2300. 

In a similar procedure, (Sc,Sa)-2b in 88.1% yield as a white solid. M.p.: 142-144oC; [α]D
25 = +275 (c 

0.23, ClCH2CH2Cl); 1H NMR (400 MHz, CDCl3): δ 1.32 (d, 3H), 1.79 (s, 3H), 4.77 (m, 1H), 6.76-7.99 

(m, 34H); 31P NMR (CDCl3): δ -17.53, 148.20; 13C NMR: δ 21.7, 30.6, 57.1, 123.5, 125.9, 127.0, 127.1, 

127.3, 127.5, 128.1, 128.3, 128.4, 128.5, 128.6, 130.0, 130.1, 133.6, 133.8, 134.0, 138.5, 147.3, 148.0; 

HR-MS (EI): m/z = 785.2619, calcd. for C53H41NO2P2 {M+}: 785.2613. 
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General procedure for asymmetric hydrogenation 

In a nitrogen-filled glovebox, [Rh(COD)2]BF4 (1.0 mg, 0.0025 mmol) and (Sc,Sa)-2b (1.8 mg, 

0.00275 mmol) were dissolved in degassed MeOH (1 mL) in a 5 mL of vial. After stirring at room 

temperature for 15 minutes, a solution of (Z)-β-phenyl-β-(acetylamino)acrylate 5a (58 mg, 0.25 mmol, 

S/C 100:1) in 1 mL of degassed MeOH was added. The resulting mixture was transferred to an autoclave, 

which was then charged with H2 (10 bar). The hydrogenation was performed at room temperature for 24 h. 

After carefully releasing the hydrogen gas, the reaction mixture was concentrated under reduced pressure. 

The residue was purified through a plug of silica gel (eluting with a mixture of hexanes/EtOAc, 2/1) to 

afford 6a. The enantiomeric excess was determined by chiral GC on chiral select 1000 (30 m x 0.25 mm). 
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31P NMR of (Sc,Sa)-PEAPhos-Me 2a 

N

PPh2
O

P
O

H3C

H3C
(Sc,Sa)-PEAPhos-Me 2a

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010



 

 6 

 
13C NMR of (Sc,Sa)-PEAPhos-Me 2a 
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