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SUPPORTING INFORMATION:  
 
Contents: (1) Experimental procedures and characterization data for compounds 3a-3o. 
  (2) Spectra data for compounds 3a-3o. 

(3) Ee analysis by HPLC with chiral column, in Table 2. 
 
General Procedure. All solvents were reagent grade. L-proline (99+%) was purchased from 
Bachem. Other chemicals were purchased from Aldrich or Acros Chemical Co. Reactions were 
normally carried out under argon atmosphere in glassware. Merck silica gel 60 (particle size 
0.04-0.063 mm) was employed for flash chromatography. Melting points are uncorrected. 1H NMR 
spectra were obtained in CDCl3 unless otherwise noted at 400 MHz (Bruker DPX-400) or 500 MHz 
(Varian-Unity INOVA-500). 13C NMR spectra were obtained at 100 MHz or 125 MHz. E.e. values 
were measured by HPLC on a chiral column (chiralpak IA or chiralcel OD-H, 0.46 cm ID x 25 cm, 
particle size 5 µ) by elution with IPA-hexane. The flow rate of the indicated elution solvent is 
maintained at 1 mL/min, and the retention time of a compound is recorded accordingly. HPLC was 
equipped with the ultraviolet and refractive index detectors. The melting point was recorded on a 
melting point apparatus (MPA100 – Automated melting point system, Stanford Research Systems, 
Inc.) and is uncorrected. The optical rotation values were recorded with a Jasco-P-2000 digital 
polarimeter. 
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Representative procedure for the preparation of compound 3a in 95% EtOH (Table 2, entry 1).  
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To a solution of trans-2-hydroxy-β-nitrostyrene (1a, 50 mg, 0.3 mmol), catalyst I (20 mg, 0.06 
mmol) and benzoic acid (7.3 mg, 0.06 mmol) in 95% EtOH (1.5 mL) was added a solution of 
butyraldehyde (2a, 131 mg, 1.82 mmol) in 95% EtOH (1.5mL). The resulting solution was stirred at 
15 °C for 48 h until the completion of reaction, monitored by TLC. The resulting mixture was 
extracted with EtOAc (20 mL), washed with brine (5 mL), dried over Na2SO4, and concentrated in 
vacuo to give the crude product. The residue was purified by flash column chromatography with 
12% EtOAc-hexane (Rf = 0.35 for the hemiacetal, in 20% EtOAc-hexane) to give the hemiacetal as a 
colorless oil (67 mg, 93% yield). A solution of the hemiacetal (55 mg, 0.23 mmol) in CH2Cl2 (5 mL) 
and PCC (150 mg, 0.69 mmol) was stirred at ambient temperature for 20h until the completion of 
reaction, monitored by TLC. The reaction mixture was diluted with EtOAc (25 mL), and filtered 
through Celite. The filtrate was concentrated in vacuo to give the crude product. The residue was 
purified by flash column chromatography with 10% EtOAc-hexane (Rf = 0.45 for cis-3a, Rf = 0.44 
for trans-3a in 20% EtOAc-hexane) to give 3a as a oil (cis-trans mixture 92:8, 45 mg, 82% yield). 
The pure cis-3a was obtained as a white solid (mp. 91-93 °C) by further purification. For cis-3a: 
[α]D

23 -80 (c 1.5 CHCl3); IR (neat): 2969, 2880, 1767, 1554, 1378, 1151. 1095, 762 cm-1; 1H NMR 
(CDCl3, 500 MHz): δ 7.33 (d, J = 7.7 Hz, 1 H), 7.14 (d, J = 7.7 Hz, 1 H), 7.11-7.07 (m, 2 H), 4.57 
(dd, J = 12.4, 4.7 Hz, 1 H), 4.24 (t, J = 10.5 Hz, 1 H), 3.88 (dt, J = 10.5, 5.1 Hz, 1 H), 2.81 (dd, J = 
12.4, 4.7 Hz, 1 H), 2.12-2.04 (m, 1 H), 1.57-1.51 (m, 1 H), 1.12 (t, J = 7.5 Hz, 3 H); 13C NMR 
(CDCl3, 125 MHz): 168.8 (C), 150.8 (C), 130.1 (CH), 128.1 (CH), 124.9 (CH), 122.6 (C), 117.3 (CH), 
75.4 (CH2), 43.3 (CH), 37.3 (CH), 19.9 (CH2), 11.9 (CH3); MS (m/z, relative intensity): 235 (M+, 23), 
188 (100), 173 (39), 160 (66), 145 (44), 131 (63), 91 (64); exact mass calculate for C12H13NO4 (M+): 
235.0845; found (M+): 235.0842. For trans-3a: [α]D

23 -44.4 (c 2 CHCl3); 1H NMR (CDCl3, 500 
MHz): δ 7.36 – 7.32 (m, 1 H), 7.21 (dd, J = 7.6, 1.0 Hz, 1 H), 7.14 (ddd, J = 7.5, 7.5, 1.0 Hz, 1 H), 
7.07 (dd, J = 7.5, 1.0 Hz, 1H), 4.51-4.42 (m, 2 H), 3.73-3.70 (m, 1 H), 2.79-2.75 (m, 1 H), 1.63-1.49 
(m, 2 H), 1.00 (t, J = 7.4 Hz, 3 H); 13C NMR (CDCl3, 125 MHz): δ 168.0 (C), 150.7 (C), 130.2 (CH), 
129.2 (CH), 125.3 (CH), 118.7 (C), 117.2 (CH), 78.1 (CH2), 44.3 (CH), 39.2 (CH), 23.6 (CH2), 11.4 
(CH3).  
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Representative procedure for the preparation of compound 3a on water (Table 2, entry 1).  

 To a solution of trans-2-hydroxy-β-nitrostyrene (1a, 50 mg, 0.3 mmol), catalyst I (20 mg, 0.06 
mmol) and acetic acid (4 mg, 0.06 mmol) in H2O (0.5 mL) was added a solution of butyraldehyde 
(2a, 131 mg, 1.82 mmol). The resulting solution was stirred at 30 °C for 1 h until the completion of 
reaction, monitored by TLC. The resulting mixture was extracted with EtOAc (20 mL), washed with 
brine (5 mL), dried over Na2SO4, and concentrated in vacuo to give the crude product. The residue 
was purified by flash column chromatography with 12% EtOAc-hexane (Rf = 0.35 for the hemiacetal, 
in 20% EtOAc-hexane) to give the hemiacetal as a colorless oil (63 mg, 88% yield).  The 
subsequent oxidation and the purification procedure are the same as the above reaction in 95% 
EtOH. 
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Figure S1. ORTEP and Stereo plots for X-ray crystal structures of (-)-cis-3a. 

CCDC 794373 contains the supplementary crystallographic data for (-)-cis-3a. These data can be 
obtained free of charge from the Cambridge Crystallographic Data Centre via 
www.ccdc.cam.ac.uk/data_request/cif. 
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cis-3b: white solid; mp 123-126 °C, Rf = 0.48 for cis-3b in 20% EtOAc-hexane, [α]D
23 -42 (c 

1.0 CHCl3). IR (neat): 2962, 2926, 1771, 1555, 1413, 1378, 1147. 1096, 818 cm-1; 1H NMR (CDCl3, 
500 MHz): δ 7.45 (dd, J = 8.7, 2.0 Hz, 1 H), 7.31 (d, J = 2.0 Hz, 1 H), 6.97 (d, J = 8.7 Hz, 1 H), 4.56 
(dd, J = 12.8, 5.0 Hz, 1 H), 4.31-4.26 (m, 1 H), 3.85 (dt, J = 10.0, 5.0 Hz, 1 H), 2.78 (dd, J = 12.8, 
10.0 Hz, 1 H), 2.09-2.06 (m, 1 H), 1.55-1.51 (m, 1 H), 1.12 (t, J = 7.5 Hz, 3 H); 13C NMR (CDCl3, 
125 MHz): δ 168.0 (C), 150.0 (C), 133.2 (CH), 130.9 (CH), 124.7 (C), 119.1 (CH), 117.5 (C), 74.9 
(CH2), 43.0 (CH), 37.0 (CH), 19.9 (CH2), 11.9 (CH3); MS (m/z, relative intensity): 315 (M++3, 55), 
313 (M++1, 56), 268 (100), 266 (99), 211 (33), 209 (32), 145 (41), 118 (42), 91 (15), 71 (50), 57 (70); 
exact mass calculate for C12H12BrNO4 (M+): 312.9950; found (M+): 312.9947. 
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Figure S1. ORTEP and Stereo plots for X-ray crystal structures of (-)-cis-3b. 

CCDC 794374 contains the supplementary crystallographic data for (-)-cis-3b. These data can be 
obtained free of charge from the Cambridge Crystallographic Data Centre via 
www.ccdc.cam.ac.uk/data_request/cif. 
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cis-3c: yellow solid; mp 85-87 °C, Rf = 0.36 for cis-3c in 20% EtOAc-hexane, [α]D
23 -45 (c 1.6 

CHCl3). IR (neat): 2964, 2929, 1764, 1555, 1379, 1208, 1034, 817 cm-1; 1H NMR (CDCl3, 500 MHz): 
δ 7.00 (d, J = 8.9 Hz, 1 H), 6.84 (dd, J = 8.9, 2.9 Hz, 1 H), 6.65 (d, J = 2.9 Hz, 1 H), 4.56 (dd, J = 
12.5, 5.0 Hz, 1 H), 4.28 (dd, J = 12.5, 10.5 Hz, 1 H), 3.83 (dt, J = 10.5, 5.0 Hz, 1 H), 3.75 (s, 3 H), 
2.78-2.76 (m, 1 H), 2.13-2.02 (m, 1 H), 1.57-1.50 (m, 1 H), 1.12 (t, J = 7.5 Hz, 3 H); 13C NMR 
(CDCl3, 125 MHz): δ 169.0 (C), 156.3 (C), 144.6 (C), 123.5 (C), 118.2 (CH), 115.3 (CH), 113.0 
(CH), 75.3 (CH2), 55.7 (CH3), 43.3 (CH), 37.5 (CH), 19.9 (CH2), 11.9 (CH3); MS (m/z, relative 
intensity): 265 (M+, 100), 218 (76), 204 (19), 189 (18), 175 (41), 161 (45), 149 (38), 121 (44), 91 (31), 
77 (99), 55 (17); exact mass calculate for C13H15NO5 (M+): 265.0950; found (M+): 265.0948. 
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 cis-3d: white solid; mp 67-69 °C, Rf = 0.50 for cis-3d in 20% EtOAc-hexane, [α]D
24 -85 (c 1.5 

CHCl3). IR (neat): 2957, 2929, 2860, 1769, 1556, 1377, 1102. 762 cm-1; 1H NMR (CDCl3, 500 MHz): 
δ 7.34-7.31 (m, 1 H), 7.14-7.06 (m, 3 H), 4.58 (dd, J = 12.5, 5.0 Hz, 1 H), 4.28 (dd, J = 12.5, 10.0 
Hz, 1 H), 3.85 (dt, J = 10.0, 5.0 Hz, 1 H), 2.88 (dd, J = 12.5, 6.8 Hz, 1 H), 2.04-2.00 (m, 1 H), 
1.51-1.44 (m, 3 H), 1.43-1.34 (m, 4 H), 0.89 (t, J = 6.8 Hz, 3 H); 13C NMR (CDCl3, 125 MHz): δ 
168.9 (C), 150.8 (C), 130.1 (CH), 128.0 (CH), 124.9 (CH), 122.6 (C), 117.3 (CH), 75.5 (CH2), 41.6 
(CH), 37.6 (CH), 31.4 (CH2), 26.9 (CH2), 26.5 (CH2), 22.4 (CH2), 13.9 (CH3); MS (m/z, relative 
intensity): 277 (M+, 7), 161 (21), 160 (100), 131 (19), 107 (20), 91 (16), 77 (7), 55 (13); exact mass 
calculate for C15H19NO4 (M+): 277.1314; found (M+): 277.1315. 
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 cis-3e: colorless oil; Rf = 0.65 for cis-3e in 20% EtOAc-hexane, [α]D
24 -31 (c 1.75 CHCl3). IR 

(neat): 2956, 2927, 2859, 1773, 1556, 1377, 1105. 1072, 821 cm-1; 1H NMR (CDCl3, 500 MHz): δ 
7.45 (dd, J = 8.7, 2.2 Hz, 1H), 7.30 (d, J = 2.2 Hz, 1H), 6.97 (d, J = 8.7 Hz, 1H), 4.57 (dd, J = 12.9, 
5.0 Hz, 1H), 4.28 (dd, J = 12.9, 10.2 Hz, 1H), 3.82 (dt, J = 10.2, 5.0 Hz, 1H), 2.84 (dd, J = 12.9, 6.8 
Hz, 1H), 2.02-2.00 (m, 1H), 1.55-1.42 (m, 3H), 1.33-1.32 (m, 4H), 0.89 (t, J = 6.8 Hz, 3H); 13C 
NMR (CDCl3, 125 MHz): δ 168.2 (C), 150.0 (C), 133.2 (CH), 130.9 (CH), 124.7 (C), 119.1 (CH), 
117.5 (C), 75.0 (CH2), 41.4 (CH), 37.3 (CH), 31.4 (CH2), 26.9 (CH2), 26.5 (CH2), 22.4 (CH2), 13.9 
(CH3); MS (m/z, relative intensity): 357 (M++2, 31), 355 (M+, 32), 297 (7), 295 (13), 254 (18), 252 
(18), 240 (99), 238 (100), 175(22), 161 (22), 149 (20), 118 (22), 105 (23), 97 (20), 91 (24), 85 (27), 71 
(43) 57 (51) 55 (46); exact mass calculate for C15H18BrNO4 (M+): 355.0419; found (M+): 355.0416. 
 trans-3e: colorless oil; Rf = 0.60 for trans-3e in 20% EtOAc-hexane, [α]D

24 -76.6 (c 1.5 CHCl3). 
IR (neat): 2956, 2927, 2859, 1773, 1556, 1377, 1105. 1072, 821 cm-1; 1H NMR (CDCl3, 500 MHz): δ 
7.46 (dd, J = 8.7, 2.2 Hz, 1 H), 7.37 (d, J = 2.2 Hz, 1 H), 6.97 (d, J = 8.7 Hz, 1 H), 4.56-4.43 (m, 2 
H), 3.67 (t, J = 7.2 Hz, 1 H), 2.87-2.83 (m, 1 H), 1.54-1.33 (m, 4 H), 1.28-1.20 (m, 4 H), 0.89 (t, J = 
6.9 Hz, 3 H); 13C NMR (CDCl3, 125 MHz): δ 167.4 (C), 149.9 (C), 133.3 (CH), 131.9 (CH), 120.9 
(C), 119.0 (CH), 117.8 (C), 76.7 (CH2), 42.4 (CH), 39.2 (CH), 31.0 (CH2), 30.1 (CH2), 26.4 (CH2), 
22.3 (CH2), 13.9 (CH3). 
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 cis-3f: white solid; mp 96-98 °C, Rf = 0.36 for cis-3f in 20% EtOAc-hexane, [α]D
23 -35 (c 1.0 

CHCl3). IR (neat): 2962, 2925, 1769, 1555, 1379, 1119, 1099. 925, 798 cm-1; 1H NMR (CDCl3, 500 
MHz): δ 7.33 (td, J = 8.1, 1.8 Hz, 1 H), 7.15-7.09 (m, 3 H), 5.85 (dddd, J = 17.0, 10.1, 8.8, 5.0, Hz, 1 
H), 5.26 (s, 1H), 5.24-5.22 (m, 1 H), 4.62 (dd, J = 12.4, 4.6 Hz, 1 H), 4.28 (dd, J = 12.4, 10.6 Hz, 1 
H), 3.85 (dt, J = 10.6, 5.0 Hz, 1 H), 3.02 (dt, J = 9.0, 5.0 Hz, 1 H), 2.88 (ddd, J = 10.1, 8.8, 4.6 Hz, 1 
H), 2.26 (dt, J = 17.0, 9.0 Hz, 1 H) ; 13C NMR (CDCl3, 125 MHz): δ 168.3 (C), 150.8 (C), 133.3 (CH), 
130.2 (CH), 128.2 (CH), 125.0 (CH), 122.4 (C), 119.0 (CH2), 117.4 (CH), 75.1 (CH2), 41.3 (CH), 
36.8 (CH), 30.8 (CH2); MS (m/z, relative intensity): 247 (M+, 6), 217 (42), 200 (90), 199 (28), 186 
(32), 185 (55), 172 (34), 144 (41), 131 (100), 107 (52), 77 (29); exact mass calculate for C13H13NO4 
(M+): 247.0845; found (M+): 247.0845. 
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 cis-3g: colorless oil; Rf = 0.53 for cis-3g in 20% EtOAc-hexane, [α]D
23 -51 (c 2.8 CHCl3); IR 

(neat): 2961, 2925, 1766, 1555, 1377, 1017, 797 cm-1; 1H NMR (CDCl3, 500 MHz): δ 7.37-7.27 (m, 
4 H), 7.23-7.03 (m, 5 H), 4.72 (dd, J = 12.4, 4.4, Hz, 1 H), 4.35 (dd, J = 12.4, 10.6 Hz, 1 H), 
3.66-3.61 (m, 1 H), 3.52 (dd, J = 14.7, 5.7 Hz, 1 H), 3.26 (dt, J = 10.6, 4.4 Hz, 1 H), 2.75 (dd, J = 
14.7, 5.7 Hz, 1 H); 13C NMR (CDCl3, 125 MHz): δ 168.4 (C), 150.8 (C), 136.9 (C), 130.2 (CH), 
129.1 (2 CH), 128.6 (2 CH), 128.2 (CH), 127.3 (CH), 125.0 (CH), 122.6 (C), 117.4 (CH), 75.3 (CH2), 
43.5 (CH), 36.6 (CH), 32.4 (CH2); MS (m/z, relative intensity): 297 (M+, 9), 250 (18), 161 (23), 131 
(41), 107 (12), 91 (100), 71 (19), 57 (24); exact mass calculate for C17H15NO4 (M+): 297.1001; found 
(M+): 297.1001. 
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CH3

MeO 3h  

 cis-3h: white solid; Rf = 0.30 for cis-3h in 20% EtOAc-hexane, [α]D
23 -81.9 (c 2.0 CHCl3); IR 

(neat): 2956, 2862, 1769, 1588, 1376, 1103. 1010, 762 cm-1; 1H NMR (CDCl3, 500 MHz): δ 7.03 (d, 
J = 8.3 Hz, 1 H), 6.63 (d, J = 2.5 Hz, 1 H), 6.61 (dd, J = 8.3, 2.5 Hz, 1 H), 4.54 (dd, J = 12.3, 5.1 Hz, 
1 H), 4.23 (dd, J = 12.3, 10.6 Hz, 1 H), 3.83 (dt, J = 10.6, 5.1 Hz, 1 H), 3.77 (s, 3 H), 2.80 (td, J = 7.3, 
5.1 Hz, 1 H), 2.10-2.05 (m, 1 H), 1.55-1.50 (m, 1 H), 1.12 (t, J = 7.5 Hz, 3 H); 13C NMR (CDCl3, 
125 MHz): δ 169.1 (C), 161.2 (C), 152.0 (C), 129.0 (CH), 114.6 (C), 111.0 (CH), 103.2 (CH), 76.0 
(CH2), 55.8 (CH3), 43.8 (CH), 37.1 (CH), 20.3 (CH2), 12.2 (CH3); MS (m/z, relative intensity): 265 
(M+, 32), 218 (44), 205 (33), 203 (40), 190 (100), 175 (22), 162 (17), 139 (19), 121 (26), 91 (21); exact 
mass calculate for C13H15NO5 (M+): 265.0950; found (M+): 265.0951. 
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 cis-3i     O O

O2N

OTBS

trans-3i  

 cis-3i: white solid; mp 138-140 °C, Rf = 0.46 for cis-3i in 10% EtOAc-hexane, [α]D
24 -57 (c 1.0 

CHCl3); IR (neat): 2953, 2929, 2857, 1789, 1558, 1145, 1092, 840 cm-1; 1H NMR (CDCl3, 500 MHz): 
δ 7.35 (td, J = 8.2, 1.5 Hz, 1 H), 7.21 (dd, J = 7.5, 1.5 Hz, 1 H), 7.14 (td, J = 7.5, 1.5 Hz, 1 H), 7.07 
(d, J = 8.2 Hz, 1 H), 4.83 (dd, J = 13.1, 5.3 Hz, 1 H), 4.70 (d, J = 5.3 Hz, 1 H), 4.33 (dd, J = 13.1, 
5.3 Hz, 1 H), 4.01-3.98 (m, 1 H), 0.92 (s, 9 H), 0.22 (s, 3 H), 0.12 (s, 3 H); 13C NMR (CDCl3, 125 
MHz): δ 167.1 (C), 150.2 (C), 130.5 (CH), 129.0 (CH), 125.3 (CH), 120.2 (C), 117.4 (CH), 75.1 
(CH2), 68.2 (CH), 41.8 (CH), 25.6 (3 CH3), 18.3 (C), -4.9 (CH3), -5.8 (CH3); MS (m/z, relative 
intensity): 337 (M+, 2), 280 (24), 131 (13), 113 (13), 111 (10), 107 (25), 99 (19), 97 (21), 99 (19), 97 
(21), 91 (15), 85 (57), 83 (24), 71 (77), 57 (100), 55 (23) ; exact mass calculate for C16H23NO5Si (M+): 
337.1345; found (M+): 337.1348. 

 trans-3i: colorless oil; Rf = 0.34 for trans-3i in 10% EtOAc-hexane, [α]D
24 -38 (c 1.0 CHCl3). 

IR (neat): 2953, 2929, 2857, 1789, 1558, 1145, 1092, 840 cm-1; 1H NMR (CDCl3, 500 MHz): δ 7.32 
(td, J = 8.4, 4.3 Hz, 1 H), 7.15 (d, J = 4.3 Hz, 2 H), 7.09 (d, J = 8.4 Hz, 1 H), 4.86 (dt, J = 10.4, 5.4 
Hz, 2 H), 4.59 (d, J = 10.4 Hz, 1 H), 3.84 (dt, J = 10.4, 5.4 Hz, 1 H), 0.87 (s, 9 H), 0.21 (s, 3 H), 0.10 
(s, 3 H); 13C NMR (CDCl3, 125 MHz): δ 167.2 (C), 150.2 (C), 129.8 (CH), 125.9 (CH), 125.2 (CH), 
120.2 (C), 117.3 (CH), 72.6 (CH2), 68.0 (CH), 41.1 (CH), 25.6 (3 CH3), 18.2 (C), -4.6 (CH3), -5.6 
(CH3). 
 
 
 
 

O O

O2N

 3j  
 3j: yellow solid; mp 61-63 °C, Rf = 0.30 for 3j in 20% EtOAc-hexane, [α]D

23 -109 (c 1.3 
CHCl3); IR (neat): 2981, 2928, 1765, 1554, 1379, 1123. 1096, 763 cm-1; 1H NMR (CDCl3, 500 MHz): 
δ 7.33 (ddd, J = 8.0, 6.4, 2.7 Hz, 1 H), 7.13-7.11 (m, 2 H), 7.06 (d, J = 8.0 Hz, 1 H), 4.71 (dd, J = 
12.5, 5.2 Hz, 1 H), 4.31 (dd, J = 12.5, 9.7 Hz, 1 H), 3.49 (dd, J = 9.7, 5.2 Hz, 1 H), 1.41 (s, 3 H), 
1.24 (s, 3 H), 13C NMR (CDCl3, 125 MHz): δ 171.5 (C), 150.5 (C), 130.1 (CH), 128.7 (CH), 125.2 
(CH), 121.0 (C), 116.9 (CH), 77.0 (CH2), 45.7 (CH), 39.8 (C), 25.5 (CH3), 21.7 (CH3); MS (m/z, 
relative intensity): 235 (M, 19), 188 (88), 160 (36), 145 (100), 107 (17), 91 (37), 65 (11); exact mass 
calculate for C12H13NO4 (M+): 235.0845; found (M+): 235.0842. 
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O2N

Br

 3k  

 3k: white solid; mp 111-113 °C, Rf = 0.25 for 3k in 20% EtOAc-hexane, [α]D
24 -29 (c 1.3 

CHCl3); IR (neat): 2962, 1768, 1554, 1478, 1328, 1177. 1097, 814 cm-1; 1H NMR (CDCl3, 500 MHz): 
δ 7.44 (dd, J = 8.7, 2.3 Hz, 1 H), 7.28 (d, 2.3 Hz, 1 H), 6.95 (d, J = 8.7 Hz, 1 H), 4.69 (dd, J = 12.9, 
5.2 Hz, 1 H), 4.32 (dd, J = 12.9, 9.3 Hz, 1 H), 3.46 (dd, J = 9.3, 5.2 Hz, 1 H), 1.40 (s, 3 H), 1.24 (s, 3 
H), 13C NMR (CDCl3, 125 MHz): δ 170.7 (C), 149.7 (C), 133.1 (CH), 131.5 (CH), 123.1 (C), 118.7 
(CH), 117.6 (C), 76.5 (CH2), 45.3 (CH), 39.6 (C), 25.5 (CH3), 21.6 (CH3); MS (m/z, relative 
intensity): 315 (M++3, 59), 313 (M++1, 59), 268 (98), 266 (100), 240 (56), 238 (58), 225 (93), 223 (90), 
160 (96), 145 (64), 70 (53); exact mass calculate for C12H12BrNO4 (M+): 312.9950; found (M+): 
312.9948. 

  

 
 
 
 

O O

O2N

MeO  3l  

 3l: colorless oil; Rf = 0.36 for 3k in 20% EtOAc-hexane, [α]D
23 -92 (c 1.5 CHCl3); IR (neat): 

2961, 1765, 1555, 1435, 1383, 1158. 1029, 809 cm-1; 1H NMR (CDCl3, 500 MHz): δ 7.00 (d, J = 8.4 
Hz, 1 H), 6.64 (dd, 8.4, 2.5 Hz, 1 H), 6.59 (d, J = 2.5 Hz, 1 H), 4.68 (dd, J = 12.4, 5.2 Hz, 1 H), 4.27 
(dd, J = 12.4, 9.8 Hz, 1 H), 3.77 (s, 3 H), 3.42 (dd, J = 9.8, 5.2 Hz, 1 H), 1.39 (s, 3 H), 1.24 (s, 3 H), 
13C NMR (CDCl3, 100 MHz): δ 171.6 (C), 160.9 (C), 151.4 (C), 129.4 (CH), 112.7 (C), 110.9 (CH), 
102.5 (CH), 76.7 (CH2), 55.5 (CH3), 45.2 (CH), 39.9 (C), 25.6 (CH3), 21.8 (CH3); MS (m/z, relative 
intensity): 265 (M+, 50), 218 (100), 205 (38), 191 (26), 175 (94), 150 (31), 137 (28), 121 (29), 91 (23), 
83 (40), 70 (33); exact mass calculate for C13H15NO5 (M+): 265.0950; found (M+): 265.0950. 
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Representative procedure for the preparation of compound 3a on water (Table 2, entry 13).  

O

O2N
OH

H

H

O 3m  

 To a solution of trans-2-hydroxy-β-nitrostyrene (1a, 50 mg, 0.3 mmol), catalyst I (20 mg, 0.06 
mmol) and acetic acid (4 mg, 0.06 mmol) in H2O (0.5 mL) was added a solution of glutaraldehyde 
(61 mg, 0.60 mmol). The resulting solution was stirred at 30 °C for 24 h until the completion of 
reaction, monitored by TLC. The resulting mixture was extracted with EtOAc (20 mL), washed with 
brine (5 mL), dried over Na2SO4, and concentrated in vacuo to give the crude product. The residue 
was purified by flash column chromatography with 28% EtOAc-hexane (Rf = 0.25 for the hemiacetal, 
in 30% EtOAc-hexane) to give the hemiacetal as a colorless oil (40 mg, 50% yield). A solution of 
the hemiacetal (25 mg, 0.09 mmol) in CH2Cl2 (4 mL) and PCC (61 mg, 0.28 mmol) was stirred at 
ambient temperature for 12 h until the completion of reaction, monitored by TLC. The reaction 
mixture was diluted with EtOAc (25 mL), and filtered through Celite. The filtrate was concentrated 
in vacuo to give the crude product. The residue was purified by flash column chromatography with 
22% EtOAc-hexane (Rf = 0.35 for 3m in 30% EtOAc-hexane) to give 3m as a white solid (18 mg, 
76% yield).  

 3m: white solid; mp 197-199 °C, Rf = 0.35 for 3m in 30% EtOAc-hexane, [α]D
23 -114 (c 0.2 

CHCl3); IR (neat): 3231, 2921, 2857, 1747, 1541, 1373, 1010, 764 cm-1; 1H NMR (acetone-d6, 500 
MHz): δ 7.38-7.33 (m, 2 H), 7.13 (td, J = 8.1, 1.2 Hz, 1 H), 7.04 (dd, J = 8.1, 1.2 Hz, 1 H ), 4.79 (d, J 
= 4.2, Hz, 1 H), 4.70 (dd, J = 12.2, 2.6 Hz, 1 H), 4.55 (s, 1 H), 4.11 (dd, J = 12.2, 6.0 Hz, 1 H), 
3.36-3.33 (m, 1 H), 2.19-2.14 (m, 2 H), 1.97-1.93 (m, 2 H); 13C NMR (acetone-d6, 125 MHz): δ 169.3 
(C), 152.7 (C), 131.1 (CH), 130.4 (CH), 125.1 (CH), 124.0 (C), 117.6 (CH), 90.1 (CH), 68.6 (CH), 
39.4 (CH), 34.9 (CH), 29.2 (CH2), 18.9 (CH2); MS (m/z, relative intensity): 263 (M+, 41), 216 (100), 
197 (31), 188 (43), 171 (29), 160 (33), 147 (43), 131 (30), 111 (27), 97 (38), 91 (26), 77 (24), 71 (41); 
exact mass calculate for C13H13NO5 (M+): 263.0794; found (M+): 263.0797. 
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Figure S1. ORTEP and Stereo plots for X-ray crystal structures of (-)-3m•H2O 

CCDC 794375 contains the supplementary crystallographic data for (-)-3m•H2O. These data can be 
obtained free of charge from the Cambridge Crystallographic Data Centre via 
www.ccdc.cam.ac.uk/data_request/cif. 
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O

O2N
OH

O
H

H

MeO  3n  

 3n: white solid; mp 191-193 °C, Rf = 0.31 for 3n in 30% EtOAc-hexane, [α]D
23 -100 (c 0.25 

CHCl3); IR (neat): 3228, 2955, 2909, 1759, 1546, 1373, 1199, 1021, 804 cm-1; 1H NMR (acetone-d6, 
500 MHz): δ 7.25 (d, J = 8.5 Hz, 1 H), 6.70 (dd, J = 8.5, 2.6 Hz, 1 H), 6.0 (d, J = 2.6 Hz, 1 H), 4.75 
(d, J = 4.1, Hz, 1 H), 4.64 (dd, J = 12.1, 2.6 Hz, 1 H), 4.53 (s, 1 H), 4.04 (dd, J = 12.1, 6.0 Hz, 1 H), 
3.80 (s, 3 H), 3.33-3.30 (m, 1 H), 2.17-2.12 (m, 2 H), 2.04-1.91 (m, 2 H); 13C NMR (acetone-d6, 125 
MHz): δ 169.3 (C), 161.5 (C), 153.5 (C), 131.7 (CH), 115.7 (C), 111.0 (CH), 103.0 (CH), 90.5 (CH), 
68.7 (CH), 55.9 (CH3), 39.6 (CH), 34.3 (CH), 29.2 (CH2), 18.8 (CH2); MS (m/z, relative intensity): 
293 (M+, 56), 246 (100), 229 (36), 218 (100), 189 (48), 177 (29), 161 (30), 91 (13), 77 (18), 55 (16); 
exact mass calculate for C14H15NO6 (M+): 293.0899; found (M+): 293.0901.  
 
 
 
 
 
 

O

O2N
OH

O
H

H
MeO

 3o  

 3o: white solid; mp 159-161 °C, Rf = 0.29 for 3o in 30% EtOAc-hexane, [α]D
23 -86 (c 0.22 

CHCl3); IR (neat): 3227, 2955, 2909, 1759, 1546, 1339, 1152, 1021, 804 cm-1; 1H NMR (acetone-d6, 
500 MHz): δ 6.99-6.97 (m, 1 H), 6.92-6.89 (m, 2 H), 4.82 (d, J = 4.4, Hz, 1 H), 4.69 (dd, J = 12.2, 
2.6 Hz, 1 H), 4.55 (s, 1 H), 4.06 (dd, J = 12.2, 6.0 Hz, 1 H), 3.78 (s, 3 H), 3.32-3.29 (m, 1 H), 
2.17-2.12 (m, 2 H), 1.94-1.91 (m, 2 H); 13C NMR (acetone-d6, 125 MHz): δ 169.4 (C), 156.9 (C), 
146.4 (C), 124.9 (C), 118.4 (CH), 116.1 (CH), 115.3 (CH), 90.1 (CH), 68.6 (CH), 55.9 (CH3), 39.3 
(CH), 35.2 (CH), 29.2 (CH2), 18.9 (CH2); MS (m/z, relative intensity): 293 (M+, 100), 246 (55), 229 
(18), 227 (60), 189 (19), 174 (26), 161 (44), 105 (54), 91 (62), 77 (28), 57 (87), 55 (62); exact mass 
calculate for C14H15NO6 (M+): 293.0899; found (M+): 293.0901. 
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Fig S13. 1H NMR (CDCl3, 500 MHz) of compound cis-3a
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Fig S14. 13C NMR (CDCl3, 125 MHz) of compound  cis-3a
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Fig S15. DEPT of compound  cis-3a
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010



Fig S16. HSQC of compound  cis-3a
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010



Fig S17. COSY of compound  cis-3a
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Fig S18. NOESY of compound  cis-3a
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Fig S19. 1H NMR (CDCl3, 500 MHz) of compound trans-3a
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Fig S20. 13C NMR (CDCl3, 125 MHz) of compound trans-3a
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Fig S21. DEPT of compound trans-3a
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Fig S22. HSQC of compound trans-3a
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Fig S23.COSY of compound trans-3a
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Fig S24. NOESY of compound trans-3a
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Fig S25. 1H NMR (CDCl3, 500 MHz) of compound 3b
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Fig S26. 13C NMR (CDCl3, 125 MHz) of compound 3b
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Fig S29. COSY of compound 3b
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Fig S30. NOESY of compound 3b
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Fig S31. 1H NMR (CDCl3, 500 MHz) of compound 3c
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Fig S32. 13C NMR (CDCl3, 125 MHz) of compound 3c
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Fig S35. COSY of compound 3c
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Fig S36. NOESY of compound 3c
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Fig S37. 1H NMR (CDCl3, 500 MHz) of compound 3d
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Fig S38. 13C NMR (CDCl3, 125 MHz) of compound 3d
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Fig S39. DEPT of compound 3d
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Fig S42. NOESY of compound 3d
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Fig S43. 1H NMR (CDCl3, 500 MHz) of compound cis-3e
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Fig S44. 13C NMR (CDCl3, 125 MHz) of compound cis-3e
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Fig S49. 1H NMR (CDCl3, 500 MHz) of compound trans-3e
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Fig S50. 13C NMR (CDCl3, 125 MHz) of compound trans-3e
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Fig S55. 1H NMR (CDCl3, 500 MHz) of compound 3f
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Fig S56. 13C NMR (CDCl3, 125 MHz) of compound 3f
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Fig S59. COSY of compound 3f
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Fig S60. NOESY of compound 3f
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Fig S61. 1H NMR (CDCl3, 500 MHz) of compound 3g
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Fig S62. 13C NMR (CDCl3, 125 MHz) of compound 3g
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Fig S64. HSQC of compound 3g
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010



Fig S65. COSY of compound 3g
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Fig S66. NOESY of compound 3g
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Fig S67. 1H NMR (CDCl3, 500 MHz) of compound 3h
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Fig S68. 13C NMR (CDCl3, 125 MHz) of compound 3h
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Fig S69. DEPT of compound 3h
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Fig S71. COSY of compound 3h
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Fig S72. NOESY of compound 3h
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Fig S73. 1H NMR (CDCl3, 500 MHz) of compound cis-3i
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Fig S74. 13C NMR (CDCl3, 125 MHz) of compound cis-3i
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Fig S79. 1H NMR (CDCl3, 500 MHz) of compound trans-3i
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Fig S80. 13C NMR (CDCl3, 125 MHz) of compound trans-3i
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Fig S84. NOESY of compound trans-3i
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Fig S85. 1H NMR (CDCl3, 500 MHz) of compound 3j
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Fig S86. 13C NMR (CDCl3, 125 MHz) of compound 3j

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Fig S88. 13C of compound 3j (Extracted from DEPT)
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Fig S89. 13C of compound 3j (Extracted from DEPT, Expand.)
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Fig S91. COSY of compound 3j
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Fig S92. NOESY of compound 3j
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Fig S93. 1H NMR (CDCl3, 500 MHz) of compound 3k
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Fig S94. 13C NMR (CDCl3, 125 MHz) of compound 3k
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Fig S97. COSY of compound 3k
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Fig S98. NOESYof compound 3k
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Fig S99. 1H NMR (CDCl3, 500 MHz) of compound 3l
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Fig S100. 13C NMR (CDCl3, 100 MHz) of compound 3l
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Fig S102. HSQC of compound 3l
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Fig S103. COSY of compound 3l
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Fig S104. NOESY of compound 3l
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Fig S105. 1H NMR (acetone-d6, 500 MHz) of compound 3m
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Fig S106. 13C NMR (acetone-d6, 125 MHz) of compound 3m
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Fig S107. 1H NMR (acetone-d6, 500 MHz) of compound 3m
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Fig S108. DEPT of compound 3m
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Fig S109. Another DEPT of compound 3m
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Fig S110. HSQC of compound 3m
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Fig S111. COSY of compound 3m
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Fig S112. NOESY of compound 3m
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Fig S113. 1H NMR (acetone-d6, 500 MHz) of compound 3n
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Fig S114. 13C NMR (acetone-d6, 125 MHz) of compound 3n
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Fig S115. 13C NMR (acetone-d6, 125 MHz) of compound 3n (Expand).
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Fig S119. NOESY of compound 3n
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Fig S120. 1H NMR (acetone-d6, 500 MHz) of compound 3o
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Fig S121. 13C NMR (acetone-d6, 125 MHz) of compound 3o
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Fig S122. 13C NMR (acetone-d6, 125 MHz) of compound 3o (Expand).
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Fig S123. DEPT of compound 3o
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Fig S124. HSQC of compound 3o
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Fig S126. NOESY  of compound 3o
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Report produced on 2010/3/19 at 上午 11:00:51 by Put your name here

PMK-02-340-racemate-colm-IA-8%ipa/hex

Chromatogram Report 

2010/3/19 ¤W¤È 10:27:29 Flow set to 1.00 at 0.00 minutes
2010/3/19 ¤W¤È 11:00:01 Run stopped by operator

PEAK REPORT
    #      begin       end          area      percent     maximum      time     begins as     name
    1         9.15     10.78          2146            49.9           111.14       9.60      Baseline
    2       11.34     13.03          2151            50.1           108.96     11.78      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [A01482 PMK-02-340-racemate-colm-IA-8%ipa_hex on 三月 19 2010 11 00 上午 11_00 .chr]

Fig S127. HPLC analysis of racemic compound 3a. (For comparison, Table 2, entry 1)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/3/19 at 上午 11:44:07 by Put your name here

PMK-02-336-chiral-colm-IA-8%ipa/hex

Chromatogram Report 

2010/3/19 ¤W¤È 11:03:54 Flow set to 1.00 at 0.00 minutes
2010/3/19 ¤W¤È 11:43:43 Run stopped by operator

PEAK REPORT
    #      begin       end          area      percent     maximum      time     begins as     name
    1       11.16     12.90          4041          100.0           172.09     11.60       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [A01483 PMK-02-336-chiral-colm-IA-8%ipa_hex on 三月 19 2010 11 43 上午 11_43 .chr]

Fig S128. HPLC analysis of compound 3a obtained. (Table 2, entry 1)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/3/19 at 下午 01:26:19 by Put your name here

PMK-02-336-chiral+racemate-colm-IA-8%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        8.68   10.42               1322             83.91        9.45          27.3       Baseline
              2       11.02   12.73              3519           159.29       11.48          72.7      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-336-chiral+racemate-colm-IA-8%ipa/hex]

Fig S129. HPLC analysis of the mixture of racemic and chiral compound 3a obtained.
                (For comparison, Table 2, entry 1)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/16 at 下午 05:44:16 by Put your name here

PMK-02-364-racemate-colm-OD-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       26.55   31.12              5008             77.07       27.89          50.7      Baseline
              2       36.14   41.26              4874             68.42       37.08          49.3      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-364-racemate-colm-OD-6%ipa/Hex]

Fig S130. HPLC analysis of racemic compound 3b. 
              (For comparison, Table 2, entry 2)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/16 at 下午 05:49:10 by Put your name here

PMK-02-364-Chiral-colm-OD-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       35.88   41.28              8854             96.16       37.06        100.0      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-364-Chiral-colm-OD-6%ipa/Hex]

Fig S131. HPLC analysis of compound 3b obtained. (Table 2, entry 2)
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/16 at 下午 05:46:45 by Put your name here

PMK-02-364-Chiral+racemate-colm-OD-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       26.68   29.40              4120             75.59       27.73          34.2      Baseline
              2       35.14   42.79              7942             88.31       36.64          65.8      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-364-Chiral+racemate-colm-OD-6%ipa/Hex]

Fig S132. HPLC analysis of the mixture of racemic and chiral compound 3b obtained.
                (For comparison, Table 2, entry 2)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/17 at 下午 04:27:56 by Put your name here

PMK-02-365-racemate-colm-OD-10%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       20.18   24.02            13992           235.50       21.03          50.6       Baseline
              2       26.63   30.86            13674           217.21       27.63          49.4       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-365-racemate-colm-OD-10%ipa/Hex]

Fig S133. HPLC analysis of racemic compound 3c.
              (For comparison, Table 2, entry 3)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/17 at 下午 04:26:18 by Put your name here

PMK-02-365-chiral-colm-OD-10%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       20.28   24.92            37595           632.83       20.92        100.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-365-chiral-colm-OD-10%ipa/Hex]

Fig S134. HPLC analysis of compound 3c obtained. (Table 2, entry 3)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/17 at 下午 04:23:12 by Put your name here

PMK-02-365-chiral+racemate-colm-OD-10%ipa/Hex

Chromatogram Report 

2010/7/17 ¤U¤È 03:42:50 Flow set to 1.00 at 0.00 minutes
2010/7/17 ¤U¤È 04:22:05 Run stopped by operator

PEAK REPORT
    #      begin       end          area      percent     maximum      time     begins as     name
    1       20.00     24.72        17725            83.5           283.50     20.87       Baseline
    2       26.22     29.42          3404            16.0             72.23     27.48      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [A01792 PMK-02-365-chiral+racemate-colm-OD-10%ipa_Hex on 七月 17 2010 16 22 下午 04_22 .chr]

Fig S135. HPLC analysis of the mixture of racemic and chiral compound 3c obtained.
                (For comparison, Table 2, entry 3)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/19 at 下午 08:10:52 by Put your name here

PMK-02-368-racemate-colm-OD-4%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       14.68   16.24              2877           110.55       15.37          51.7      Baseline
              2       16.34   18.56              2686           102.65       16.75          48.3      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-368-racemate-colm-OD-4%ipa/Hex]

Fig S136. HPLC analysis of racemic compound 3d.
(For comparison, Table 2, entry 4)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/19 at 下午 06:18:06 by Put your name here

PMK-02-368-chiral-colm-OD-4%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       14.45   16.32              6140           183.38       14.93        100.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-368-chiral-colm-OD-4%ipa/Hex]

Fig S137. HPLC analysis of compound 3d obtained. (Table 2, entry 4)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/19 at 下午 06:21:34 by Put your name here

PMK-02-368-chiral+racemate-colm-OD-4%ipa/Hex

Peak Report

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       14.63   16.39              2759           105.92       15.32          77.3      Baseline
              2       16.54   18.29                812             75.10       16.85         22.7       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-368-chiral+racemate-colm-OD-4%ipa/Hex]

Fig S138. HPLC analysis of the mixture of racemic and chiral compound 3d obtained.
(For comparison, Table 2, entry 4)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/16 at 下午 05:42:02 by Put your name here

PMK-02-371F1-racemate-colm-OD-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       17.55   20.51            17202           285.81       18.62          50.6       Baseline
              2       20.56   24.02            16784           270.22       21.30          49.4       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-371F1-racemate-colm-OD-6%ipa/Hex]

Fig S139. HPLC analysis of racemic compound cis-3e.
              (For comparison, Table 2, entry 5)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/16 at 下午 05:38:33 by Put your name here

PMK-02-371F1-chiral-colm-OD-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       20.34   23.95            30647           446.82       21.07        100.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-371F1-chiral-colm-OD-6%ipa/Hex]

Fig S140. HPLC analysis of compound cis-3e obtained. (Table 2, entry 5)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/16 at 下午 05:36:58 by Put your name here

PMK-02-371F1-chiral+racemate-colm-OD-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       17.70   19.82              4353             90.94       18.72          29.4      Baseline
              2       20.56   24.04            10442           165.37       21.41          70.6       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-371F1-chiral+racemate-colm-OD-6%ipa/Hex]

Fig S141. HPLC analysis of the mixture of racemic and chiral compound cis-3e obtained.
                (For comparison, Table 2, entry 5)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/26 at 下午 06:40:23 by Put your name here

PMK-02-371F2-racemate-colm-IA-5%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        8.56     9.71               4730           228.35        8.93          49.9       Baseline
              2       10.01   11.24              4747           207.41       10.40          50.1      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-371F2-racemate-colm-IA-5%ipa/hex]

Fig S142. HPLC analysis of racemic compound trans-3e.
              (For comparison, Table 2, entry 5)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/26 at 下午 06:38:00 by Put your name here

PMK-02-371F2-chiral-colm-IA-5%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        8.38     9.71               5329           251.24        8.81          93.1       Baseline
              2        9.93   10.63                 398            58.78       10.27            6.9      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-371F2-racemate-colm-IA-5%ipa/hex]

Fig S143. HPLC analysis of compound trans-3e obtained. (Table 2, entry 5)
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/26 at 下午 06:33:44 by Put your name here

PMK-02-371F2-chiral+racemate-colm-IA-5%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        8.38   10.02               4388           206.33         8.97         59.9       Baseline
              2       10.09   11.07              2943           147.92       10.45          40.1      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-371F2-chiral+racemate-colm-IA-5%ipa/hex]

Fig S144. HPLC analysis of the mixture of racemic and chiral compound trans-3e obtained.
                (For comparison, Table 2, entry 5)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/21 at 下午 03:27:28 by Put your name here

PMK-02-375-racemate-colm-IA-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       10.61   11.78              1741           102.71       11.01          50.0      Baseline
              2       12.70   14.04              1740           105.43       13.01          50.0      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-375-racemate-colm-IA-6%ipa/Hex]

Fig S145. HPLC analysis of racemic compound 3f.(For comparison, Table 2, entry 6)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/21 at 下午 03:29:44 by Put your name here

PMK-02-375-chiral-colm-IA-6%ipa/Hex

Peak Report

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       12.63   14.06              3850           178.32       13.04        100.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-375-chiral-colm-IA-6%ipa/Hex]

Fig S146. HPLC analysis of compound 3f obtained. (Table 2, entry 6)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/21 at 下午 03:31:34 by Put your name here

PMK-02-375-chiral+racemate-colm-IA-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       10.39   11.35              1413             95.81       10.88          37.8      Baseline
              2       12.45   13.40              2320           137.83       12.71          62.2      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-375-chiral+racemate-colm-IA-6%ipa/Hex]

Fig S147. HPLC analysis of the mixture of racemic and chiral compound 3f obtained.
                (For comparison, Table 2, entry 6)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/21 at 下午 03:33:17 by Put your name here

PMK-02-379-racemate-colm-IA-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       13.65   15.31              1759             94.46       14.29          49.9      Baseline
              2       16.90   18.79              1768             90.40       17.56          50.1      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-379-racemate-colm-IA-6%ipa/Hex]

Fig S148. HPLC analysis of racemic compound 3g.
              (For comparison, Table 2, entry 7)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/21 at 下午 03:35:10 by Put your name here

PMK-02-379-chiral-colm-IA-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       16.77   18.51              5938           204.58       17.57        100.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-379-chiral-colm-IA-6%ipa/Hex]

Fig S149. HPLC analysis of compound 3g obtained. (Table 2, entry 7)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/21 at 下午 03:36:27 by Put your name here

PMK-02-379-chiral+racemate-colm-IA-6%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       13.85   15.06              1529             86.55       14.31          36.8      Baseline
              2       16.82   18.93              2623           111.13       17.62          63.2      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-379-chiral+racemate-colm-IA-6%ipa/Hex]

Fig S150. HPLC analysis of the mixture of racemic and chiral compound 3g obtained.
                (For comparison, Table 2, entry 7)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/26 at 下午 03:19:53 by Put your name here

PMK-02-390-racemate-colm-OD-10%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       16.60   19.11              4085           116.60       17.41          49.2      Baseline
              2       25.64   29.47              4212           104.63       26.79          50.8      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-390-racemate-colm-OD-10%ipa/hex]

Fig S151. HPLC analysis of racemic compound 3h.
              (For comparison, Table 2, entry 8)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/26 at 下午 03:28:38 by Put your name here

PMK-02-390-chiral-colm-OD-10%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       25.71   30.60            13799           244.11       26.74        100.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-390-chiral-colm-OD-10%ipa/hex]

Fig S152. HPLC analysis of compound 3h obtained. (Table 2, entry 8)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Report produced on 2010/7/26 at 下午 03:33:15 by Put your name here

PMK-02-390-chiral+racemate-colm-OD-10%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       16.57   18.87              2367             91.32       17.18          24.8      Baseline
              2       25.51   29.25              7195           152.92       26.56          75.2      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-390-chiral+racemate-colm-OD-10%ipa/hex]

Fig S153. HPLC analysis of the mixture of racemic and chiral compound 3h obtained.
                (For comparison, Table 2, entry 8)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        6.33     6.86               1476           165.73        6.50          49.8       Baseline
              2        7.04     7.81               1486           155.76        7.22          50.2       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-377-racemate-2%ipa/Hex]

Fig S154. HPLC analysis of racemic compound cis-3i.
              (For comparison, Table 2, entry 9)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        6.40     6.69                156             57.05         6.55           6.6       Baseline
              2        7.05     7.94               2196           206.15        7.24          93.4       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-377-chiral-2%ipa/Hex]

Fig S155. Fig S99. HPLC analysis of compound cis-3i obtained. (Table 2, entry 9)
                # Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010



Time in minutes
0 5 10 15 20

D
et
ec

to
r R

ea
di
ng

0

100

200

300

400

500

6.
55

7.
29

Report produced on 2010/7/28 at 下午 01:48:22 by Put your name here

PMK-02-377-chiral+racemate-2%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        6.34     6.81                818           114.93         6.55          30.7      Baseline
              2        7.06     7.83               1849           179.51        7.29          69.3       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-377-chiral+racemate-2%ipa/Hex]

 Fig S156. HPLC analysis of the mixture of racemic and chiral compound cis-3i obtained.               
                (For comparison, Table 2, entry 9)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        9.20   10.09                 249            46.40         9.56          51.0      Baseline
              2       10.19   11.04                240             45.66       10.52         49.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-377-F2-racemate-colm-IB-3%ipa-hex]

Fig S157. HPLC analysis of the racemic compound trans-3i. 
                (For comparison, Table 2, entry 9)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        9.71   10.35                  29             34.46         9.93           1.6       Baseline
              2       10.50   11.42              1811           102.62       10.80          98.4      Baseline
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Data taken from file [PMK-02-377-F2-chiral-colm-IB-3%ipa-hex]

Fig S158. HPLC analysis of compound trans-3i obtained. (Table 2, entry 9)
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1        9.68   10.45                 143            38.19         9.91          32.6      Baseline
              2       10.55   11.37                297             43.67       10.89         67.4       Baseline
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Data taken from file [PMK-02-377-F2-chiral+racemate-colm-IB-3%ipa-hex]

Fig S159. HPLC analysis of the mixture of racemic and chiral compound trans-3i obtained.
                (For comparison, Table 2, entry 9)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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PMK-02-360-racemate-colm- OD-8%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       11.86   14.22              4302           120.59       12.53          50.4      Baseline
              2       14.36   17.00              4231           119.17       15.06          49.6      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-360-racemate-colm- OD-8%ipa/hex]

Fig S160. HPLC analysis of racemic compound 3j.
              (For comparison, Table 2, entry 10)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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PMK-02-360-Chiral-colm- OD-8%ipa/hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       11.65   14.40            11600           269.84       12.42          95.9       Baseline
              2       14.52   15.57                492             61.90       14.88           4.1       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-360-Chiral-colm- OD-8%ipa/hex]

Fig S161. HPLC analysis of compound 3j obtained. (Table 2, entry 10)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       11.98   14.54              4933           115.19       12.76          63.2      Baseline
              2       14.63   17.00              2876             85.31       15.44          36.8      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-360-Chiral+racemate-colm- OD-8%ipa/hex]

Fig S162. HPLC analysis of the mixture of racemic and chiral compound 3j obtained.
                (For comparison, Table 2, entry 10)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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PMK-02-394-racemate-colm-IA-5%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       11.32   13.16              5997           232.01       11.68          49.8      Baseline
              2       14.06   16.54              6051           225.15       14.45          50.2      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-394-racemate-colm-IA-5%ipa/Hex]

Fig S163. HPLC analysis of racemic compound 3k.
              (For comparison, Table 2, entry 11)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       11.30   13.73              9585           358.51       11.66          95.0      Baseline
              2       14.19   14.90                507             64.00       14.52           5.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-394-chiral-colm-IA-5%ipa/Hex]

Fig S164. HPLC analysis of compound 3k obtained. (Table 2, entry 11)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       11.34   13.42              6963           257.86       11.75          60.8      Baseline
              2       14.09   16.47              4490           172.03       14.52          39.2      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-394-chiral+racemate-colm-IA-5%ipa/Hex]

Fig S165. HPLC analysis of the mixture of racemic and chiral compound 3k obtained.
                (For comparison, Table 2, entry 11)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       12.83   13.88              4079           194.69       13.14          49.9      Baseline
              2       13.93   15.68              4102           186.28       14.22          50.1      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-395-racemate-colm-IA-5%ipa/Hex]

Fig S166. HPLC analysis of racemic compound 3l. (For comparison, Table 2, entry 12)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       13.11   13.75                763             76.32       13.35           9.8       Baseline
              2       13.91   16.57              7046           300.01       14.32          90.2      Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-395-chiral-colm-IA-5%ipa/Hex]

Fig S167. HPLC analysis of compound 3l obtained. (Table 2, entry 12)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       13.13   14.09              3097           162.45       13.49          38.6      Baseline
              2       14.22   16.85              4916           211.95       14.54          61.4      Baseline
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Data taken from file [PMK-02-395-chiral+racemate-colm-IA-5%ipa/Hex]

Fig S168. HPLC analysis of the mixture of racemic and chiral compound 3l obtained.
                (For comparison, Table 2, entry 12)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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PMK-02-393-chiral-(S-Enatiomer)-colm-IA-8%ipa/Hex

Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       44.35   50.20              3848             60.84       46.28        100.0      Baseline
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Data taken from file [PMK-02-393-chiral-(S-Enatiomer)-colm-IA-8%ipa/Hex]

Fig S169. HPLC analysis of compound 3m obtained from cat (S)-I. (Table 2, entry 13)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       38.01   41.39              3354             82.25       38.92        100.0      Baseline
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Fig S170. HPLC analysis of compound 3m obtained from cat (R)-I. 
(For comparison, Table 2, entry 13)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       38.67   41.33              1398             56.79       39.87          37.9      Baseline
              2       44.25   49.48              2288             52.65       46.25          62.1      Baseline
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Fig S171. HPLC analysis of the mixture of (+)- and (-)-3m.
                (For comparison, Table 2, entry 13)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       15.82   17.41              4343           197.54       16.29        100.0       Baseline
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Fig S172. HPLC analysis of compound 3n obtained from cat (S)-I. (Table 2, entry 14)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       17.51   19.01              4982           206.04       17.87        100.0       Baseline
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Fig S173. HPLC analysis of compound 3n obtained from cat (R)-I.  (Table 2, entry 14)
(For comparison, Table 2, entry 14)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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Peak Report 

     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       15.80   16.98              2859           147.92       16.32          59.7      Baseline
              2       17.70   18.92              1929           104.66       18.10          40.3      Baseline
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Fig S174. HPLC analysis of the mixture of (+)- and (-)-3n.
                (For comparison, Table 2, entry 14)

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       21.54   24.26            14841           215.11       22.76        100.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-406-(S-enatiomer)chiral-colm-IA-15%ipa/Hex]

Fig S175. HPLC analysis of compound 3o obtained from cat (S)-I. (Table 2, entry 15)
# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       31.45   34.16            11019           219.65       31.93        100.0       Baseline

1PageD-Star Instruments - 8424 Quarry Rd., Manassas VA 20110 - 800-DSTAR12
Data taken from file [PMK-02-408-(R-enatiomer)chiral-colm-IA-15%ipa/Hex]

Fig S176. HPLC analysis of compound 3o obtained from cat (R)-I. 
(For comparison, Table 2, entry 15)# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2010
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     Peak #     Begin     End     Peak Area     Maximum      Time      Area %     Begins as
              1       21.61   23.87              5268           135.17       22.59          58.9      Baseline
              2       30.22   32.55              3677           104.75       30.81          41.1      Baseline
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Data taken from file [PMK-02-406+408-(S+R-enatiomer)chiral-colm-IA-15%ipa/Hex]

Fig S177. HPLC analysis of the mixture of (+)- and (-)-3o.
                (For comparison, Table 2, entry 15)
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