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General information: Reactions were monitored by thin layer chromatography using UV light to 

visualize the course of reaction. Purification of reaction products was carried out by flash 

chromatography on silica gel. Chemical yields refer to pure isolated substances. The [α]D was recorded 

using PolAAr 3005 High Accuracy Polarimeter. Infrared (IR) spectra were obtained using a Bruker 

tensor 27 infrared spectrometer. 1H, 13C, and 19F NMR spectra were obtained using a Bruker DPX-300, 

400 or 500 spectrometer. Chemical shifts are reported in ppm from CDCl3 or (CD3)2CO with the solvent 

resonance as the internal standard. The following abbreviations were used to designate chemical shift 

multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. 

Anhydrous CH2Cl2 was prepared by first distillation over P2O5 and then from CaH2. Anhydrous THF 

was prepared by distillation over sodium-benzophenone ketyl prior to use. Hg(OTf)2 was purchased 

from J&K Company. Ligand difluorophos C2 was purchased from Stream Company. Unprotected isatins 

were commercially available or easily prepared using literature procedures,1a and N-DMTr isatins were 

synthesized according to the literature.1b Allyltrimethylsilane was purchased from Accela ChemBio Co. 

Ltd and used without further purification.  

 

 

 

 

 

 

 

 

                                                        
1 (a) For a review, see: J. F. M. da Silva, S. J. Garden, A. C. Pinto, J. Braz. Chem. Soc., 2001, 12, 273; (b) D. Tomita, K. Yamatsugu, M. 
Kanai and M. Shibasaki, J. Am. Chem. Soc., 2009, 131, 6946. 
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1)  Condition optimization based on reaction of allyltrimethylsilane 1a with isatin 2a  

Some commercially available chiral ligands were examined, and it was found that the nature of 

the ligands greatly influenced the reaction (Table S1). Although BINOL C5 as ligand could catalyze the 

reaction, product 3a was obtained in only 2% ee (entry 1). In sharp contrast, no reaction took place when 

BOX ligand C6 or monophosphine ligand C7 was employed (entries 2-3). Diphosphine ligands proved 

to be effective ligand in mercury catalysis (entries 4-6). A promising 74% ee of product 3a was observed 

in the presence of 2.2 mol% of electron-deficient (S)-difluorophos C2 (entry 6). Further screening of 

solvents suggested CH2Cl2 as the optimum solvent for this allylation reaction (entries 6-11).  

Table S1. Studies of condition optimization  

 

Entry L  Solvent Temp. (oC) Time (h) Isolated yield (%) Ee (%)a 

1 C5 THF 0 2.5 90 2 

2 C6 THF 0 24 0 - 

3 C7 THF 0 24 0 - 

4 C1 THF 0 17 92 47 

5 C4 THF 0 15 90 22 

6 C2 THF 0 0.5 95 74 

7 C2 CH2Cl2 0 1.0 94 90 

8 C2 EtOAc 0 1.0 90 75 

9 C2 CH3CN 0 5.0 87 87 

10 C2 toluene 0 2.0 85 59 

11 C2 n-hexane 0 24 n.r. - 

12 C2 CH2Cl2 -10 1.0 90 92 

13 C2 CH2Cl2 -30 3.0 n.r. - 

14b C2 CH2Cl2 -10 3.0 98 92 

a Determined by HPLC analysis; b 0.40 mmol scale using 1.0 mol% of C2/Hg(OTf)2. 
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2) General procedure for the Sakurai-Hosomi reaction of isatin 2 with allylsilane 1 

 

To a 10-mL over-dried Schlenk tube were added Hg(OTf)2 (2.0 mg, 0.0040 mmol), C2 (3.0 mg, 

0.0044 mmol), 4 mL of anhydrous CH2Cl2. After the reaction mixture was stirred at room temperature 

for 2 hours, 2 (0.40 mmol) was added, the mixture was stirred at -10 °C for half an hour, and 1 (0.80 

mmol) was added. The resulting mixture was stirred at -10 °C till almost full conversion of 2 by TLC 

analysis. The reaction mixture was diluted with 20 mL of EtOAc and ten drops of conc. HCl. This 

solution was stirred for 10 minutes and washed successively with saturated aq. NaHCO3 and brine. The 

organic layer was concentrated in vacuo and the residue was purified via flash chromatography (20% 

acetone/DCM) to afford the desired product. 

 

Product 3a2 was obtained in 98% yield as white solid; HPLC analysis (Chiralcel AD-H, 

iPrOH/hexane = 20/80, 1.0 mL/min, 230 nm; tr (major) = 5.64 min, tr (minor) = 7.08 min) 

gave the isomeric composition of the product: 92% ee, [α]25
D = -9.2 (c = 1.82, MeOH); 

The absolute configuration is determined to be S by comparing with the reported rotation for 

(R)-3-allyl-3-hydroxyoxindole3 [a]25
D = +6.94 (c = 1.36, MeOH). 1H NMR (400 MHz, CDCl3): δ 7.61 

(s, br, 1H), 7.39-7.37 (m, 1H), 7.30-7.26 (m, 1H), 7.11-7.07 (m, 1H), 6.88-6.86 (m, 1H), 5.75-5.65 (m, 

1H), 5.17-5.13 (m, 2H), 2.84 (s, 1H), 2.77-2.72 (m, 1H), 2.64-2.59 (m, 1H); 13C NMR (100 MHz, 

acetone-d6): 179.61, 142.57, 132.55, 132.14, 129.96, 125.23, 122.69, 119.36, 110.50, 76.68, 43.39. 

 

Product 3b4 was obtained in 98% yield as a red solid; HPLC analysis (Chiralcel AD-H, 

iPrOH/hexane = 20/80, 1.0 mL/min, 230 nm; tr (major) = 6.13 min, tr (minor) = 8.52 

min) gave the isomeric composition of the product: 86% ee, [α]25
D = +8.6 (c = 2.08, 

                                                        
2 Z.-Y. Cao, Y. Zhang, C.-B. Ji and J. Zhou, Org. Lett., 2011, 13, 6398. 
3 D. Sano, K. Nagata and T. Itoh, Org. Lett., 2008, 10, 1593. 
4 H. M. Meshram, P. Ramesh, B. C. Reddy and G. S. Kumar, Chem. Lett., 2011, 40, 357. 
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MeOH); 1H NMR (300 MHz, CDCl3): δ 8.21 (s, br, 1H), 7.18 (s, 1H), 7.05 (ABd, J = 7.8 Hz, 1H), 6.76 

(ABd, J = 7.8 Hz, 1H), 5.74-5.60 (m, 1H), 5.16-5.10 (m, 2H), 3.29 (s, 1H), 2.76-2.70 (m, 1H), 2.65-2.57 

(m, 1H), 2.33 (s, 3H); 13C NMR (75 MHz, acetone-d6): 179.73, 140.09, 132.64, 132.21, 131.93, 130.19, 

125.89, 119.28, 110.26, 76.81, 43.42, 21.10. 

 

Product 3c4 was obtained in 82% yield as a white solid; HPLC analysis (Chiralcel 

OD-H, iPrOH/hexane = 10/90, 1.0 mL/min, 230 nm; tr (major) = 8.71 min, tr (minor) 

= 11.83 min) gave the isomeric composition of the product: 88% ee, [α]25
D = +12.1 (c 

= 1.80, MeOH); 1H NMR (300 MHz, CDCl3): δ 9.21 (s, br, 1H), 7.00 (s, 1H), 6.80 (s, 2H), 5.65-5.51 (m, 

1H), 5.03-4.94 (m, 3H), 3.76 (s, 3H), 2.76-2.70 (m, 1H), 2.62-2.55 (m, 1H); 13C NMR (75 MHz, 

acetone-d6): 179.61, 156.54, 135.72, 133.41, 132.63, 119.36, 114.61, 112.13, 110.92, 77.15, 56.00, 

43.47. 

 

Product 3d4 was obtained in 88% yield as a white solid; HPLC analysis (Chiralcel 

AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 7.49 min, tr (minor) = 

9.41 min) gave the isomeric composition of the product: 85% ee, [α]25
D = -4.5 (c = 1.82, 

MeOH); 1H NMR (300 MHz, CDCl3): δ 8.25 (s, br, 1H), 7.13-7.10 (m, 1H), 7.00-6.93 (m, 1H), 

6.83-6.79 (m, 1H), 5.74-5.60 (m, 1H), 5.16-5.11 (m, 2H), 3.39 (s, 1H), 2.76-2.70 (m, 1H), 2.63-2.56 (m, 

1H); 13C NMR (100 MHz, acetone-d6): 179.50, 159.62 (d, J = 236.0 Hz), 138.66 (d, J = 2.0 Hz), 133.98 

(d, J = 7.0 Hz), 132.24, 119.72, 116.10 (d, J = 23.0 Hz), 112.94 (d, J = 24.0 Hz), 111.33 (d, J = 8.0 Hz), 

77.05, 43.27; 19F NMR (282 MHZ, CDCl3): δ -119.33. 

 

Product 3e2 was obtained in 96% yield as a white solid; HPLC analysis (Chiralcel 

AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 7.93 min, tr (minor) = 

10.57 min) gave the isomeric composition of the product: 88% ee, [α]25
D = +16.4 (c = 

2.19, MeOH); 1H NMR (300 MHz, CDCl3): δ 8.01 (s, br, 1H), 7.34 (ABd, J = 2.1 Hz, 1H), 7.23 (ABd, J 

= 2.1 Hz, 1H), 6.82-6.79 (m, 1H), 5.74-5.60 (m, 1H), 5.18-5.13 (m, 2H), 3.16 (s, 1H), 2.76-2.69 (m, 1H), 

2.63-2.56 (m, 1H); 13C NMR (75 MHz, acetone-d6): 179.15, 141.41, 134.16, 132.14, 129.84, 127.46, 

125.51, 119.82, 111.91, 76.83, 43.16. 
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Product 3f2 was obtained in 86% yield as a white solid; HPLC analysis (Chiralcel 

AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 6.81 min, tr (minor) 

= 8.35 min) gave the isomeric composition of the product: 79% ee, [α]25
D = +6.0 (c = 

1.86, MeOH); 1H NMR (400 MHz, acetone-d6): δ 9.30 (s, br, 1H), 7.00 (s, 1H), 6.87 (s, 1H), 5.62-5.49 

(m, 1H), 5.02-4.88 (m, 3H), 2.72-2.66 (m, 1H), 2.60-2.53 (m, 1H), 2.26 (s, 3H), 2.22 (s, 3H); 13C NMR 

(100 MHz, acetone-d6): 180.09, 138.57, 132.81, 131.93, 131.72, 123.27, 119.50, 119.15, 77.00, 43.53, 

21.06, 16.53. 

 

Product 3g2 was obtained in 92% yield as a white solid; HPLC analysis (Chiralcel 

AD-H, iPrOH/hexane = 20/80, 1.0 mL/min, 230 nm; tr (major) = 6.70 min, tr (minor) = 

8.47 min) gave the isomeric composition of the product: 82% ee, [α]25
D = +15.6 (c = 

2.95, MeOH); 1H NMR (400 MHz, acetone-d6): δ 9.61 (s, br, 1H), 7.34 (ABd, J = 1.6 Hz, 1H), 7.06 

(ABd, J = 1.6 Hz, 1H), 5.40-5.29 (m, 1H), 5.25 (s, 1H), 5.06-5.02 (m, 1H), 4.92-4.89 (m, 1H), 3.24-3.19 

(m, 1H), 2.74-2.69 (m, 1H); 13C NMR (100 MHz, acetone-d6): 178.11, 146.26, 131.55, 129.04, 128.72, 

123.66, 120.88, 119.89, 113.07, 78.33, 40.21. 

 

Product 3h5 was obtained in 83% yield as a white solid; HPLC analysis (Chiralcel 

OD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 7.34 min, tr (minor) = 

9.09 min) gave the isomeric composition of the product: 78% ee, [α]25
D = +2.1 (c = 

1.10, MeOH); 1H NMR (400 MHz, acetone-d6): δ 9.41 (s, br, 1H), 7.29 (ABd, J = 1.6 Hz, 1H), 7.19 

(ABd, J = 1.6 Hz, 1H), 7.07-7.06 (m, 1H), 5.64-5.53 (m, 1H), 5.08-4.96 (m, 3H), 2.75-2.70 (m, 1H), 

2.60-2.55 (m,1H); 13C NMR (100 MHz, acetone-d6): 179.15, 144.33, 132.27, 131.49, 127.02, 125.44, 

122.95, 119.73, 113.67, 76.41, 43.18. 

 

Product 3i was obtained in 86% yield (m. p. 115-117 oC) as a white solid; HPLC analysis 

(Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 7.91 min, tr 

(minor) = 9.77 min) gave the isomeric composition of the product: 83% ee, [α]25
D = -10.5 

(c = 1.74, MeOH); 1H NMR (300 MHz, CDCl3): δ 8.22 (s, br, 1H), 7.22-7.20 (m, 1H), 7.10-7.08 (m, 1H), 

                                                        
5 H. -X. Wu, F. Xue, X. Xiao and Y. Qin, J. Am. Chem. Soc., 2010, 132, 14052. 
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7.02-6.97 (m, 1H), 5.77-5.63 (m, 1H), 5.17-5.11 (m, 2H), 3.03 (s, 1H), 2.77-2.71 (m, 1H), 2.65-2.58 (m, 

1H), 2.25 (s, 3H); 13C NMR (100 MHz, acetone-d6): 180.01, 141.03, 132.71, 131.82, 131.27, 122.73, 

122.62, 119.82, 119.25, 76.89, 43.49, 16.59; IR (ATR): 3338, 2922, 1695, 1630, 1460, 1274, 1188, 1109; 

GC-MS: 203 (M+, 10), 162 (100), 77 (11), 116 (7), 104 (7), 144 (6), 134 (6), 177 (1); HRMS (EI): Exact 

mass calcd for C12H13NO2 [M]+: 203.0946, Found: 203.0950. 

 

Product 3j2 was obtained in 81% yield as a white solid; HPLC analysis (Chiralcel OD-H, 

iPrOH/hexane = 10/90, 1.0 mL/min, 230 nm; tr (major) = 8.71 min, tr (minor) = 11.83 min) 

gave the isomeric composition of the product: 86% ee, [α]25
D = -19.3 (c = 1.82, MeOH); 

1H NMR (300 MHz, CDCl3): δ 7.88 (s, br, 1H), 7.29-7.25 (m, 2H), 7.06-7.01 (m, 1H), 5.75-5.61 (m, 

1H), 5.17-5.11 (m, 2H), 3.15 (s, 1H), 2.78-2.71 (m, 1H), 2.65-2.58 (m, 1H); 13C NMR (75 MHz, 

acetone-d6): 179.17, 140.13, 133.95, 132.06, 129.91, 124.01, 123.80, 119.85, 115.24, 77.46, 43.23. 

 

Product 3k was obtained in 87% yield (m. p. 88-90 oC) as a white solid; HPLC 

analysis (Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 

7.93 min, tr (minor) = 13.11 min) gave the isomeric composition of the product: 84% 

ee, [α]25
D = -1.6 (c = 1.75, MeOH); 1H NMR (400 MHz, acetone-d6): δ 9.42 (s, br, 1H), 7.07 (ABd, J = 

7.6 Hz, 1H), 6.83 (ABd, J = 7.2 Hz, 1H), 5.62-5.52 (m, 1H), 5.01-4.93 (m, 2H), 4.90 (s, 1H), 2.73-2.68 

(m, 1H), 2.60-2.54 (m, 1H), 2.24 (s, 3H), 2.18 (s, 3H); 13C NMR (100 MHz, acetone-d6): 180.52, 141.09, 

138.61, 132.84, 129.55, 124.06, 122.35, 119.17, 118.56, 77.13, 43.48, 20.02, 13.24; IR (ATR): 3326, 

1698, 1272, 1203, 1156, 1111; GC-MS: 217 (M+, 8), 176 (100), 103 (9), 91 (8), 158 (7), 130 (6), 118 (6), 

77 (11); HRMS (EI): Exact mass calcd for C13H15NO2 [M]+: 217.1103, Found: 217.1106.  

 

Product 3l was obtained in 75% yield (m. p. 94-96 oC) as a white solid; HPLC analysis 

(Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 6.72 min, tr 

(minor) = 9.15 min) gave the isomeric composition of the product: 82% ee, [α]25
D = 

-3.1 (c = 1.96, MeOH); 1H NMR (400 MHz, acetone-d6): δ 9.58 (s, br, 1H), 7.19 (ABd, J = 8.0 Hz, 1H), 

7.07 (ABd, J = 8.0 Hz, 1H), 5.62-5.52 (m, 1H), 5.09 (s, 1H), 5.02-4.95 (m, 2H), 2.75-2.70 (m, 1H), 

2.61-2.56 (m, 1H), 2.30 (s, 3H); 13C NMR (100 MHz, acetone-d6): 180.00, 142.55, 135.38, 132.32, 
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130.64, 123.77, 123.16, 119.64, 118.33, 76.95, 43.27, 14.07; IR (ATR): 3268, 1703, 1602, 1422, 1332, 

1272, 1193, 1115; GC-MS: 237 (M+, 5, 2), 196 (100), 77 (16), 104 (12), 176 (11), 139 (8), 207 (7), 115 

(3), 239 (2); HRMS (EI): Exact mass calcd for C12H12NO2
35Cl [M]+: 237.0557, Found: 237.0556. 

 

Product 3m was obtained in 90% yield (m. p. 101-103 oC) as a red solid; HPLC analysis 

(Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 254 nm; tr (major) = 8.43 min, tr 

(minor) = 11.60 min) gave the isomeric composition of the product: 86% ee, [α]25
D = -5.8 

(c = 1.21, MeOH); 1H NMR (400 MHz, acetone-d6): δ 9.30 (s, br, 1H), 7.37-7.35 (m, 1H), 7.24-7.20 (m, 

1H), 7.02-6.98 (m, 1H), 6.89-6.87 (m, 1H), 4.92 (s, 1H), 4.68-4.66 (m, 1H), 4.57-4.56 (m, 1H), 2.70 

(AB, J = 13.2 Hz, 1H), 2.68 (AB, J = 12.8 Hz, 1H), 1.51 (s, 3H); 13C NMR (100 MHz, acetone-d6): 

179.80, 142.91, 140.80, 132.28, 130.02, 125.66, 122.54, 115.57, 110.53, 77.18, 46.49, 24.15; IR (ATR): 

3193, 1692, 1624, 1472, 1349, 1181, 1113; GC-MS: 203 (M+, 7), 148 (100), 119 (23), 92 (23), 65 (9), 

130 (6), 77 (6), 102 (5); HRMS (EI): Exact mass calcd for C12H13NO2 [M]+: 203.0946, Found: 

203.0944. 

 

Product 3n was obtained in 90% yield (m. p. 74-76 oC) as a red solid; HPLC analysis 

(Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 11.76 min, tr 

(minor) = 15.21 min) gave the isomeric composition of the product: 78% ee, [α]25
D = 

-8.0 (c = 1.22, MeOH); 1H NMR (400 MHz, CDCl3): δ 9.02 (s, 1H), 7.34-7.32 (m, 1H), 7.21-7.18 (m, 

1H), 7.04-7.00 (m, 1H), 6.85-6.83 (m, 1H), 5.04 (s, 1H), 4.84 (s, 1H), 4.40-4.26 (m, 3H), 2.77 (ABd, J = 

13.6 Hz, 1H), 2.59 (AB, J = 13.6 Hz, 1H), 2.00 (s, 3H); 13C NMR (100 MHz, CDCl3): 180.40, 170.80, 

140.40, 137.17, 130.00, 129.70, 124.58, 122.81, 117.74, 110.61, 76.65, 66.86, 41.12, 20.78; IR (ATR): 

3343, 1702, 1621, 1251, 1040; GC-MS: 261 (M+, 4), 148 (100), 43 (21), 92 (11), 72 (11), 207 (9), 119 

(8), 183 (2); HRMS (EI): Exact mass calcd for C14H15NO4 [M]+: 261.1001, Found: 261.0998. 

 

 

 

 



9 

3) General procedure for the one-pot asymmetric Sakurai-Hosomi reaction of isatin 4 with 1 

 

After the completion of the allylation reaction using THF at -30 oC, which was conducted similar to 

the general procedure described above, the crude reaction mixture was subjected to a mixture of anisole 

(0.9 mL), 10% TFA in CH2Cl2 (2 mL) at room temperature. The mixture was stirred at rt overnight, and 

then the solvent was evaporated. Purification of the resulting crude mixture through silica gel column 

chromatography (DCM/acetone = 20:1) afforded the deprotected product 3. The spectra of them were in 

accordance with previous ones. 

 

This compound was obtained without deprotection procedure using TFA/anisole, and 

product 5a was obtained in 91% yield as a colorless oil; HPLC analysis (Chiralcel OD-H, 

iPrOH/hexane = 10/90, 1.0 mL/min, 230 nm; tr (minor) = 10.63 min, tr (major) = 16.19 

min) gave the isomeric composition of the product: 97% ee, [α]25
D = +32.2 (c = 1.75, MeOH); 1H NMR 

(400 MHz, CDCl3): δ 7.36-7.31 (m, 7H), 7.29-7.17 (m, 3H), 6.96-6.88 (m, 2H), 6.77-6.74 (m, 4H), 

6.30-6.28 (m, 1H), 5.72-5.62 (m, 1H), 5.19-5.14 (m, 2H), 3.74 (s, 6H), 2.82-2.75 (m, 2H), 2.71-2.62 (m, 

1H); 13C NMR (100 MHz, acetone-d6): 179.70, 158.11, 143.14, 142.47, 134.03, 133.83, 130.93, 130.54, 

130.53, 129.72, 128.97, 128.04, 127.53, 126.63, 123.20, 122.40, 120.28, 116.21, 112.87, 112.82, 75.57, 

73.77, 55.06, 44.04; IR (ATR): 3257, 1710, 1620, 1471, 1230, 1048; MS (EI): 491 (M+, 1), 303 (100), 

148 (34), 227 (11), 288 (10), 215 (7), 273 (7), 146 (6); HRMS (EI): Exact mass calcd for C32H29NO4 

[M]+: 491.2097, Found: 491.2099. 

 

Product 3a was obtained in 89% yield as a red solid; HPLC analysis (Chiralcel OD-H, 

iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 7.68 min, tr (minor) = 9.49 min) 

gave the isomeric composition of the product: 97% ee, [α]25
D = -4.6 (c = 1.12, MeOH). 

 

N
H

O

HO

3a



10 

Product 3b was obtained in 95% yield as a red solid, and 95% ee by HPLC analysis 

(Chiralcel AD-H, iPrOH/hexane = 20/80, 1.0 mL/min, 230 nm; tr (major) = 6.36 min, 

tr (minor) = 8.87 min) ; [α]25
D = +8.6 (c = 2.00, MeOH). 

 

Product 3c was obtained in 93% yield as a white solid and 94% ee by HPLC analysis 

(Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 11.05 min, 

tr (minor) = 17.13 min); [α]25
D = +18.0 (c = 0.69, MeOH). 

 

Product 3d was obtained in 87% yield as a white solid and 96% ee by HPLC analysis 

(Chiralcel AD-H, iPrOH/hexane = 20/80, 1.0 mL/min, 230 nm; tr (major) = 5.77 min, 

tr (minor) = 7.09 min); [α]25
D = -8.8 (c = 1.28, MeOH). 

 

Product 3e was obtained in 90% yield as a white solid and 94% ee by HPLC analysis 

(Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 11.05 min, 

tr (minor) = 17.13 min); [α]25
D = +20.1 (c = 1.61, MeOH). 

 

Product 3h was obtained in 56% yield as a white solid and 95% ee by HPLC analysis 

(Chiralcel OD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 7.29 min, tr 

(minor) = 9.07 min); [α]25
D = +3.1 (c = 0.80, MeOH). 

 

Product 3m was obtained in 95% yield (m. p. 101-103 oC) as a red solid and 93% ee by 

HPLC analysis (Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) = 

8.13 min, tr (minor) = 11.16 min); [α]25
D = -7.7 (c = 1.81, MeOH). 

 

Product 3n was obtained in 76% yield (m. p. 74-76 oC) as a red solid and 86% ee by 

HPLC analysis (Chiralcel AD-H, iPrOH/hexane = 15/85, 1.0 mL/min, 230 nm; tr (major) 

= 12.11 min, tr (minor) = 15.68 min); [α]25
D = -12.0 (c = 1.60, MeOH). 
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