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General Information. Melting points were uncorrected. All 1H NMR, and 13C NMR spectra were recorded 
using a Brucker-300 MHz (1H 300 MHz, 13C 75 MHz) spectrometer in CDCl3 unless otherwise noted. 
Tetramethylsilane (TMS) served as internal standard (δ= 0) for 1HNMR, and CDCl3 was used as internal 
standard (δ = 77.0) for 13C NMR. Chemical shifts are reported in parts per million as follows: chemical shift, 
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br =broad). Optical rotations were 
measured on a Perkin-Elmer 241 Polarimeter at λ = 589 nm and were reported as [α]20 

D  (concentration in 
grams/100 mL solvent). HRMS (ESI) Mass spectra were recorded on BRUKER FT-MS. HPLC analysis was 
performed on Waters- Breeze (2487 Dual λ Absorbance Detector and 1525 Binary HPLC Pump). Chiral columns 
include Chiralcel® OD-H (Chiral Technologies Inc., 24cm×4.6mm I.D.) and Chiralcel® AS-H (Chiral 
Technologies Inc., 24cm×4.6mm I.D.) columns. Solvents were distilled and dried over MS 4Å. Zr(OnBu)4 was 
purchased from Aldrich. Employed aldehydes were purchased from Aldrich and were purified by usual methods. 
(S)-3, 3’-2-BrBINOL, and (S)-3, 3’-2-IBINOL were prepared according to the literature.[1]  (S)-6, 6’-2-BrBINOL 
was prepared according to the literature.[2] All reactions were carried out under argon atmosphere in well-dried 
glassware. 
 
Experimental Section: 
Preparation of (S)-Zr-6d-MS Catalyst: The catalyst was prepared according to a literature procedure.[3]  To a 
suspension of (S)-3, 3’-diiodo-BINOL (123 mg, 0.22 mmol) in toluene (4 ml) was added Zr(OnBu)4 (0.11 mmol) 
at room temperature, and the solution was stirred for 3h at the same temperature. To the mixture was added 5Å 
molecular services (MS) (0.5 g), which contain 10% (wt/wt) H2O and stirred for additional 10 min. After 
removal of the solvents under reduced pressure (0.2 mmHg), the resulting solid was dried at room temperature 
under the vacuum for 1 h (0.65 g, containing 0.11 mmol Zr). 
 
Typical experimental procedure for the asymmetric three component reactions using 
(S)-Zr-6-MS Catalyst. 
To the mixture of (S)-Zr-6d-MS catalyst (0.015 mmol) in (CH2)2Cl2 (1.00 mL) was added BnOH (12.5 μl, 0.12 
mmol) at room temperature. The mixture was stirred for additional 1 h at the same temperature. The solution of 
benzadehyde (0.11 mmol) and Rh2(OAc)4 (0.5 mg, 1 mol%) in (CH2)2Cl2 (0.50 mL) were added successively. 
The resulting mixture was stirred for 5 min at room temperature, then cooled to 0 °C for 10 min. To the mixture 
was added methyl phenyldiazoacetate 1a (17.6 mg, 0.10 mmol) in 1 mL of (CH2)2Cl2. The reaction mixture was 
stirred for 3-4 h at the same temperature, until completion determined by TLC. The reaction mixture was 
subsequently quenched via addition of a saturated aqueous solution of NaHCO3. After removing the organic 
layer, the aqueous layer was extracted with CH2Cl2 (2×10 mL). The organic fractions were then combined, 
dried over anhydrous Na2SO4, and filtered. After filtration and concentration of solvents under reduced pressure, 
the crude product was subjected to 1H-NMR analysis for the determination of diastereoselectivity. The crude 
product was purified by flash chromatography on silica gel (eluent: EtOAc /light petroleum = 1:15) to give 4a 
(29.3 mg, 81%).  The optical purity was determined by HPLC analysis using a Chiral Daicel Chirapak OD-H 
column. Products 4b~4n were prepared using the same procedure. 
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Table 1 The diagnostic 1H NMR assignments of erythro- and threo-4 (δ(JCH-OH))to determine dra 
 erythro-4 δ(JCH-OH Hz) threo-4 δ(JCH-OH Hz) 

4a 5.38 (4.6)  5.28 (4.2) 
4b 5.31 (4.6) 5.22 (4.2) 
4c 5.36 (4.2) 5.24 (4.2) 
4d 5.38 (4.3) 5.26 (3.6) 
4e 5.47 (3.5) 5.46(4.0) 
4f 5.30 (4.6) 5.18 (4.5) 
4j 6.35 (5.6) 6.23(8.4) 
4h 4.95 (6.4) 4.91 (br s) 

4I 5.43 (6.2) 5.36 (6.6) 
4J 5.37 (4.5) 5.15 (5.3) 
4k 5.31 (4.4) 5.14 (5.1) 
4l 5.34 (4.7) 5.45 (6.7) 

4m 5.29 (4.7) 5.31 (4.7) 
4n 5.29 (4.3) 5.36 (4.0) 

                 a The chemical shifts and the coupling constants were determined by  

                    1HNMR of the crude reaction mixture.  
 

 4a (2S, 3S)-methyl 2- benzyloxy -3-hydroxy-2, 3-diphenylpropanoate [α]20 
D = -36.7 °(c = 

1.10, EtOAc); Yellow oil; ee = 98% was determined by HPLC with a chiral Daicel Chirapak 
OD-H column (5 % iPrOH in hexane at 1.0 mL/min, 254nm); Retention time: tmajor = 8.6 
min, and tminor = 14.3 min.1H NMR (300 MHz, CDCl3) δ 7.29-7.36 ( m, 10H ), 6.97-7.16 ( m, 

2H ), 6.97 ( d, 2H ), 5.38 (d, 1H, J=4.6Hz ), 4.67 (d, 1H, J=11.5Hz ), 4.45 (d, 1H, J=11.5Hz ), 3.78 (s, 3H), 3.42 
(m, 1H); 13C NMR (75MHz, CDCl3) δ 171.6, 138.1, 138.0, 134.7, 128.5, 128.4, 128.3, 128.2, 128.0, 127.9, 
127.8, 127.7, 127.6, 127.5, 127.3, 127.2, 127.1, 126.9, 87.9, 78.6, 67.9, 52.1; HRMS: calcd for C23H22O4 : 
385.1410; found: 385.1407[M+Na]+ 
 

4b (2S, 3S)-methyl -benzyloxy -3- hydroxy-3- (4-methoxyphenyl) -2- 
phenylpropanoate [α]20 

D  = -19.8°(c = 0.51, CH2Cl2); Yellow oil; ee = 96% was 
determined by HPLC with a chiral Daicel Chirapak OD-H column (5 % iPrOH in 
hexane at 1.0 mL/min, 254nm); Retention time: tmajor = 12.1 min, and tminor = 19.0 

min.1H NMR (300 MHz, CDCl3) δ 7.29-7.41 ( m, 9H ), 6.92 ( d, 2H J=8.9Hz ), 6.72 ( d, 2H J=8.9Hz ), 5.35 ( br, 
1H ), 4.70 ( d, 1H, J=11.45Hz ), 4.47 (d, 1H, J=11.4Hz ), 3.80 ( s, 3H ), 3.36 ( br, 1H ); 13C NMR (75MHz, 
CDCl3) δ 171.6, 159.1, 138.1, 134.9, 130.4, 129.1, 128.5, 128.3, 128.2, 127.6, 127.5, 127.2, 112.5, 88.0, 78.3, 
67.9, 55.1, 52.1; HRMS: calcd for C24H24O5: 415.1516 ; found: 415.1528 [M+Na]+ 
 

4c  (2S, 3S)-methyl 2- benzyloxy -3-(4-bromophenyl)-3-hydroxy-2- phenylpropanoate 
[α]20 

D  = -11.0°(c = 0.50, CH2Cl2); Yellow oil; ee = 94% was determined by HPLC with 
a chiral Daicel Chirapak OD-H column (5 % iPrOH in hexane at 1.0 mL/min, 254nm); 
Retention time: tmajor = 9.7 min, and tminor = 13.2 min. 1H NMR (300 MHz, CDCl3) δ 

7.29-7.43 ( m, 12H ), 6.83 ( d, 2H ), 5.36 ( d, 1H, J=4.2Hz ), 4.69 ( d, 1H, J=11.5Hz ), 4.47 ( d, 1H, J=11.5Hz ), 
3.83 ( s, 3H ), 3.45 ( d, 1H, J=4.2Hz ); 13C NMR (75MHz, CDCl3) δ 171.5, 137.9, 137.1, 134.3, 130.2, 129.6, 
128.6, 128.5, 128.3, 127.7, 127.6, 127.2, 121.8, 87.8, 77.9, 68.0, 52.2; HRMS: calcd for C23H21BrO4: 463.0515; 
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found: 463.0521[M+Na]+ 
 

4d (2S, 3S)-methyl 2-benzyloxy-3-(4-chlorophenyl)-3-hydroxy-2-phenylpropanoate   
[α]20 

D  = -18.8°(c = 0.52, CH2Cl2); Yellow oil; ee = 95% was determined by HPLC with 
a chiral Daicel Chirapak OD-H column (5 % iPrOH in hexane at 1.0 mL/min, 254nm); 
Retention time: tmajor = 9.2 min, and tminor = 12.2 min.1H NMR (300 MHz, CDCl3) δ 

7.20-7.40 ( m, 10H ), 7.13 ( d, 2H, J=8.4Hz ), 6.89 ( d, 2H, J=8.4Hz ), 5.38 ( d, 1H, J=4.3Hz ), 4.69 ( d, 1H, 
J=11.5Hz ), 4.48( d, 1H, J=11.5Hz), 3.80 ( s, 3H ), 3.45 ( d, 1H, J=4.3Hz ); 13C NMR (75MHz, CDCl3) δ 171.5, 
137.9, 136.6, 134.3, 133.5, 129.3, 128.4, 128.37, 128.33, 127.7, 127.6, 127.2, 87.9, 77.9, 68.0, 52.2; HRMS: 
calcd for C23H21ClO4: 419.1021 ; found: 419.1028 [M+Na]+ 
 

erythro-4e (2S, 3S)-methyl 2- benzyloxy- 3- hydroxy- 3- (4-nitrophenyl)- 2- 
phenylpropanoate  [α]20 

D  = -3.7°(c = 0.5, CH2Cl2); Yellow oil; ee = 60% was 
determined by HPLC with a chiral Daicel Chirapak OD-H column (5 % iPrOH in 
hexane at 1.0 mL/min, 254nm); Retention time: tmajor = 19.3 min, and tminor = 23.8 min. 

1H NMR (500 MHz, CDCl3) δ 7.96 ( d, 2H, J=9.0Hz), 7.32-7.39 ( m, 5H ), 7.05-7.26 ( m, 2H ), 7.21-7.22( d, 2H, 
J=7.5Hz), 7.07-7.08( d, 2H, J=8.5Hz), 5.47 (d, 1H, J=3.5Hz ), 4.66 (d, 1H, J=11.5Hz ), 4.47 (d, 1H, J=11.5Hz ), 
3.80 ( s, 3H), 3.5 ( d, 1H, J=4.0Hz ); 13C NMR (125MHz, CDCl3) δ 171.3, 147.4, 145.3, 137.6, 133.8, 128.7, 
128.5, 128.4, 128.1, 127.9, 127.2, 122.1, 87.9, 77.6, 68.1, 52.4; HRMS: calcd for C23H21NO6 : 407.1369; found: 
407.1358[M+NH4]+ 

threo-4e[4] (2S, 3R)-methyl 2- benzyloxy-3- hydroxy-3- (4-nitrophenyl) -2- 
phenylpropanoate Yellow oil; 1H NMR (500 MHz, CDCl3) δ 8.01 ( d, 2H, 
J=9.0Hz), 7.31-7.37 ( m, 8H ), 7.24-7.32 ( m, 4H ),  5.46 (d, 1H, J=4.0Hz ), 4.93 
(d, 1H, J=11.5Hz ), 4.49 (d, 1H, J=11.5Hz ), 3.80 ( s, 3H), 3.67 ( br, 1H); 13C 
NMR (125MHz, CDCl3) δ 172.2, 147.4, 145.6, 138.1, 135.3, 129.0, 128.8, 128.7, 

128.5,128.4, 127.7, 127.3, 127.2, 122.4, 87.9, 79.1, 69.2, 52.6; 
 

4f  (2S, 3S)-methyl 3- (benzo[d] [1,3] dioxol-5-yl) -2-(benzyloxy)- 3- hydroxy - 2- 
phenylpropanoate [α]20 

D  = -23.3°(c = 0.51, CH2Cl2); Yellow oil; ee = 96% was 
determined by HPLC with a chiral Daicel Chirapak OD-H column (5 % iPrOH in hexane 
at 1.0 mL/min, 254nm); Retention time: tmajor = 13.6 min, and tminor = 21.1 min. 1H NMR 
(300 MHz, CDCl3) δ 7.30-7.43 ( m, 10H ), 6.63 ( br, 1H ), 6.47 ( m, 2H ), 5.92 ( br, 1H ), 

5.30 ( d, 1H, J=4.6Hz ), 4.72 ( d, 1H, J=11.5Hz ), 4.46 ( d, 1H, J=11.5Hz ), 3.80 ( s, 3H ), 3.38 ( d, 1H, J=4.6Hz); 
13C NMR (75MHz, CDCl3) δ 171.5, 147.0, 146.7, 138.1, 134.8, 132.1, 128.6, 128.4, 128.36, 128.34, 127.7, 
127.6, 127.2, 127.0, 121.6, 108.5, 107.0, 100.8, 87.9, 78.4, 67.9, 52.2; HRMS: calcd for C24H22O6: 429.1309; 
found: 429.1297[M+Na]+ 
 

4g (2S, 3S)-methyl 2- benzyloxy -3-hydroxy-3-(naphthalen-1-yl)-2- phenylpropanoate [α]20 
D  

= -28.1°(c = 0.5, CH2Cl2); Yellow oil; ee = 78% was determined by HPLC with a chiral 
Daicel Chirapak OD-H column (5 % iPrOH in hexane at 1.0 mL/min, 254nm); Retention 
time: tmajor = 14.7 min, and tminor = 27.7 min. 1H NMR (300 MHz, CDCl3) δ 8.19 ( d, 1H ), 
7.82 ( d, 1H), 7.72 ( d, 1H ), 7.34-7.40 ( m, 5H ), 7.19-7.25 ( m, 5H ), 7.09-7.12 ( m, 2H ), 
6.96 ( d , 1H ), 6.35 ( d, 1H, J=5.6Hz ), 5.30 ( br, 1H ), 4.69 ( d, 1H, J=11.9Hz ), 4.43 ( d, 1H, 

J=11.9Hz ), 3.71 ( s, 3H ), 3.12 ( d, 1H, J=5.6Hz ); 13C NMR (75MHz, CDCl3) δ 171.9, 138.0, 135.1, 134.3, 
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133.2, 129.0, 128.4, 128.3, 128.1, 127.4, 127.2, 127.1, 126.9, 126.8, 125.9, 125.5, 125.1, 124.6, 124.5, 88.6, 73.6, 
73.2, 67.9, 52.2; HRMS: calcd for C27H24O4: 435.1567 ; found: 435. 1567[M+Na]+ 
 

4h (2S, 3S, E)-methyl 2- benzyloxy -3-hydroxy-2, 5-diphenylpent-4-enoate [α]20 
D  = -5.4°(c 

= 0.50, CH2Cl2); Yellow oil; ee = 94% was determined by HPLC with a chiral Daicel 
Chirapak OD-H column (5 % iPrOH in hexane at 1.0 mL/min, 254nm); Retention time: tmajor 
= 12.0 min, and tminor = 15.6 min. 1H NMR (300 MHz, CDCl3) δ 7.54-7.57 ( m, 2H,), 
7.32-7.54 ( m, 8H ), 7.25-7.27 ( m, 5H ), 6.47 (d, 1H, J=16.0Hz), 6.11 (d, 1H, J1-3=16.0Hz , 

J1-2=6.2Hz ), 4.95 ( d, 1H, J=6.4Hz ), 4.73 ( d, 1H, J=11.3Hz),4.39 (d, 1H, J=11.3Hz), 3.85 (s, 3H), 3.12 ( br, 
1H); 13C NMR (75MHz, CDCl3) δ 171.5, 138.1, 136.8, 135.3, 132.6, 128.5, 128.4, 128.3, 128.2, 127.9, 127.6, 
127.5, 127.4, 125.9, 126.5, 126.1, 87.9, 77.6, 68.1, 52.2; HRMS: calcd for C25H24O4: 411.1567 ; found: 
411.1565 [M+Na]+ 
 

 4i (2S, 3S)-methyl 2- benzyloxy -3-(furan-2-yl)-3-hydroxy-2-phenylpropanoate [α] 20 
D  

=-17.2°(c = 0.46, CH2Cl2); Yellow oil; ee = 92% was determined by HPLC with a chiral 
Daicel Chirapak OD-H column (5 % iPrOH in hexane at 1.0 mL/min, 254nm); Retention 
time: tmajor = 8.9 min, and tminor = 15.3 min. 1H NMR (300 MHz, CDCl3) δ 7.43-7.44 ( m, 

2H ), 7.26-7.36( m, 8H ), 6.26 ( d, 1H, J=1.4Hz), 6.07 ( d, 1H, J=1.4Hz ), 5.43 ( d, 1H, J=6.2Hz ), 4.74 ( d, 1H, 
J=11.3Hz), 4.46 ( d, 1H, J=11.3Hz), 3.79 ( s, 3H ), 3.26 ( br, 1H, J=6.4Hz); 13C NMR (75MHz, CDCl3) δ 171.6, 
151.9, 141.6, 138.1, 135.2, 128.5, 128.3, 127.9, 127.5, 127.3, 127.0, 110.2, 108.3, 86.8, 72.8, 68.0, 52.3; HRMS: 
calcd for C21H20O5: 375.1203; found: 375.1193 [M+Na]+ 
 

4j (2S, 3S)-methyl 2- benzyloxy -2-(4-bromophenyl)-3- hydroxy-3- 
phenylpropanoate [α]20 

D  = -5.8°(c = 0.52, CH2Cl2); Yellow oil; ee = 96% was 
determined by HPLC with a chiral Daicel Chirapak OD-H column (5 % iPrOH in 
hexane at 1.0 mL/min, 254nm); Retention time: tmajor = 9.4 min, and tminor = 13.6 

min. 1H NMR (300 MHz, CDCl3) δ 7.32-7.41 ( m, 10H ), 7.16-7.22 ( m, 2H ), 6.94 ( m, 2H ), 5.37 ( br, 1H), 4.62 
(d, 1H, J=11.5Hz ), 4.43 (d, 1H, J=11.5Hz ), 3.78 ( s, 3H), 3.26 ( br , 1H ); 13C NMR (75MHz, CDCl3) δ 171.3, 
137.8, 137.6, 133.7, 130.5, 130.3, 128.5, 128.4, 127.9, 127.8, 127.6, 127.2, 127.1, 127.0, 122.5, 87.5, 78.1, 67.9, 
52.4; HRMS: calcd for C23H21BrO4: 463.0515; found: 463.0533[M+Na]+ 
 

4k (2S, 3S) -methyl 2- benzyloxy -2- (4-bromophenyl)-3- hydroxy-3- 
(4-methoxyphenyl ) propanoate [α]20 

D  = -17°(c = 0.43, CH2Cl2); Yellow oil; 
ee = 93% was determined by HPLC with a chiral Daicel Chirapak OD-H 
column (5 % iPrOH in hexane at 1.0 mL/min, 254nm); Retention time: tmajor 
= 12.6 min, and tminor = 19.0 min. 1H NMR (300 MHz, CDCl3) δ 7.30-7.41 

( m, 8H ), 7.17-7.20 ( m, 2H ), 6.85 ( d, 2H, J=8.8Hz ), 6.69 ( d, 2H, J=8.8Hz ), 5.31 ( d, 1H, J, =4.3Hz ), 4.60 
( d, 1H, J=11.5Hz ), 4.40 ( d, 1H, J=11.5Hz ), 3.80 ( s, 3H ), 3.78 ( s, 3H ), 3.14 ( d, 1H, J=4.3Hz ); 13C NMR 
(75MHz, CDCl3) δ 171.4, 159.3, 137.8, 133.9, 130.6, 130.3, 130.0, 129.0, 128.9, 128.4, 127.6, 127.1, 122.5, 
112.7, 87.6, 77.8, 67.9, 55.2, 52.3; HRMS: calcd for C24H23BrO5: 493.0621 ; found: 493.0516 [M+Na]+ 
 

4l (2S, 3S)-methyl 2-benzyloxy-3-hydroxy-3-phenyl-2-m-tolylpropanoate [α]20 
D  = -35.5

°(c = 0.51, CH2Cl2); Yellow oil; ee = 96% was determined by HPLC with a chiral 
Daicel Chirapak OD-H column (5% iPrOH in hexane at 1.0 mL/min, 254nm); 
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Retention time: tmajor = 7.3 min, and tminor = 12.5 min. 1H NMR (300 MHz, CDCl3) δ 7.31-7.37( m, 5H ), 
7.13-7.22 ( m, 7H ), 6.99 ( d, 2H ), 5.34 ( d, 1H, J=4.7Hz ), 4.68 ( d, 1H, J=11.4Hz ), 4.43 ( d, 1H, J=11.4Hz ), 
3.74 ( s, 3H ), 3.42 ( d, 1H, J=4.3Hz ), 2.31 ( s, 3H); 13C NMR (75MHz, CDCl3) δ 171.6, 138.3, 138.2, 137.2, 
134.8, 129.2, 129.1, 128.3, 128.0, 127.7, 127.6, 127.5, 127.3, 127.1, 125.5, 88.0, 78.7, 68.0, 52.0, 21.6; HRMS: 
calcd for C24H24O4: 399.1567 ; found: 399.1555 [M+Na]+ 
 

4m (2S, 3S)- methyl-2- benzyloxy-3- hydroxy-3- (4-methoxyphenyl) -2-m- 
tolylpropanoate [α]20 

D  = -17.0°(c = 0.47, CH2Cl2); Yellow oil; ee = 97% was 
determined by HPLC with a chiral Daicel Chirapak OD-H column (5 % iPrOH 
in hexane at 1.0 mL/min, 254nm); Retention time: tmajor = 10.0 min, and tminor = 
16.0 min. 1H NMR (300 MHz, CDCl3) δ 7.30-7.36 ( m, 5H ), 7.17-7.20 ( m, 4H ), 

6.92 ( d, 2H, J=8.8Hz ), 6.70 ( d, 2H, J=8.8Hz ), 5.29 ( d, 1H, J=4.7Hz ), 4.68 ( d, 1H, J=11.4Hz ), 4.42 ( d, 1H, 
J=11.4Hz ), 3.78 ( s, 3H ), 3.74( s, 3H ), 3.36 ( d, 1H, J=4.7Hz ), 2.32 ( s, 3H ); 13C NMR (75MHz, CDCl3) δ 
171.7, 159.1, 138.3, 137.2, 134.9, 130.5, 129.2, 129.1, 129.0, 128.3, 127.6, 127.5, 127.3, 125.6, 112.5, 88.1, 78.3, 
67.9, 55.1, 52.0, 21.6; HRMS: calcd for C25H26O5: 429.1672 ; found: 429.1693 [M+Na]+ 
 

4n (2S, 3S)- methyl 2- benzyloxy -3- (4-bromophenyl)-3- hydroxy-2- m- 
tolylpropanoate [α]20 

D  = -8.1°(c = 0.52, CH2Cl2); Yellow oil; ee = 89% was 
determined by HPLC with a chiral Daicel Chirapak OD-H column (5 % iPrOH in 
hexane at 1.0 mL/min, 254nm); Retention time: tmajor = 8.0 min, and tminor = 11.7 
min. 1H NMR (300 MHz, CDCl3) δ 7.25-7.37 ( m, 8H ), 7.10-7.20 ( m, 4H ), 6.83 

(d, 2H, J=8.6Hz ), 5.29 ( d, 1H, J=4.3Hz ), 4.66 ( d, 1H, J=11.4Hz ), 4.42 ( d, 1H, J=11.4Hz ), 3.76 ( s, 3H ), 
3.45 ( d, 1H, J=4.3Hz ), 2.32 ( s, 3H ); 13C NMR (75MHz, CDCl3) δ 171.5, 138.0, 137.4, 137.2, 134.3, 130.1, 
129.7, 129.2, 129.0, 128.4, 127.7, 127.6, 127.3, 125.4, 121.8, 88.0, 78.1, 68.1, 52.1, 21.6; HRMS: calcd for 
C24H23BrO4: 477.0672 ; found: 477.0637 [M+Na]+ 
 
Determination of absolute configuration of adduct 4a 
Procedure for the preparation of 8: 
To a solution of 4a (30 mg, 0.91mmol) in EtOH (2 ml) was added 10% Pd on carbon (10 mg), and catalytic 
amount of HCl. The reaction mixture was charged with an atmosphere of H2 and stirred at r.t. for 48 h. The 
catalyst was filtered off, and the solvent was removed under reduced pressure. The crude product was purified 
by flash chromatography on silica gel eluting with EtOAc:light petroleum = 1:8 to give (2S,3S)-methyl 
2,3-dihydroxy-2,3-diphenylpropanoate (8) ( 11.9mg, 50%). 
 

 8 (2S, 3S)-methyl 2,3-dihydroxy-2,3-diphenylpropanoate  white solid mp.=166℃ [α]20 
D  = 

-5.8°(c = 0.50, CH2Cl2); ee = 63% was determined by HPLC with a chiral Daicel Chirapak 
AS-H column (20% iPrOH in hexane at 1.0 mL/min, 220nm); Retention time: tmajor = 9.1 
min, and tminor = 11.3 min. 1H NMR (300 MHz, CDCl3) δ 7.78-7.81(m, 2H), 7.32-7.45 (m, 

8H), 5.43 ( s, 1H ), 3.67 ( s, 1H ), 3.65 ( s, 3H), 2.65 ( br,1H ); 13C NMR (75MHz, CDCl3) δ 173.0,138.4, 138.2, 
128.43, 128.40, 128.3, 128.1, 127.6, 126.6, 81.3, 77.8, 53.1; HRMS: calcd for C16H16O4: 295.0941 ; found: 
295.0931 [M+Na]+ . [lit: [α]20 

D  = -8.5°(c =0.5, CH2Cl2) for (S, S) ].[5] 
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