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1. General information 

All reactions were carried out in dry solvents under argon atmosphere unless otherwise 

noted. All solvents were dried and distilled before use according to the standard 

methods. The progress of all reactions was monitored by thin layer chromatography to 

ensure that the reactions had reached completion. NMR spectra were recorded on 

Varian spectrometers (400 MHz for 1H, and 125 MHz for 13C, 375 MHz for 19F). 

Chemical shifts are reported in δ (ppm) referenced to an internal SiMe4 standard for 1H 

NMR and chloroform-d (δ 77.36) for 13C NMR. MS and HRMS were measured in EI 

or ESI mode, and the mass analyzer type used for HRMS was Magnetic Sector. Chiral 

HPLC was performed on a JASCO 2000 instrument by using Daicel chiral columns 

with hexane/i-propanol as the eluent at 220 nm. Substrates were prepared according to 

the literature procedure. 

 

2. General procedure for Rh-catalyzed asymmetric arylation reaction 

A solution of substrate 1 (0.10 mmol), 2 (0.20 mmol), [Rh(coe)2Cl]2 (2.5 mol%, 1.8 

mg, 0.005 mmol of [Rh]), ligand L12 (5.5 mol%, 2.9 mg, 0.0055 mmol) in 1 mL of 

toluene was stirred at ambient temperature for 30 min under argon atmosphere and then 

aqueous K3PO4 (0.10 mL, 1.0 M, 0.10 mmol) was added to the mixture. After being 

stirred at ambient temperature for 12 h, the solvent was evaporated in vacuo. The 

desired product 3 was afforded after purification of the residue by column 

chromatography (PE/EA = 5/1).  

 

 

(R)-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-dioxide (3a) 

White solid (98% yield); [α]D
20 -6.9 (c 1.1, CHCl3) for 98% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.91-7.88 (m, 1H), 7.71-7.68 (m, 2H), 7.47-7.46 (m, 1H), 7.37 (d, J = 8.0 Hz, 

2H), 7.20 (d, J = 8.0 Hz, 2H), 5.15 (s, 1H), 2.35 (s, 3H); 13C NMR (126 MHz, CDCl3) 

δ 140.4, 135.8, 135.6, 134.2, 132.6, 131.6, 130.4, 127.2, 126.7, 124.8 (q, Ј = 283.25Hz), 

122.1, 69.7 (q, J = 30.25 Hz), 21.4; 19F NMR (375 MHz, CDCl3) δ -72.2 (s, 3F); HRMS-

EI calcd for C15H12O2NF3S (M+) 327.0535, found 327.0535.  
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(R)-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-dioxide (3b) 

White solid (93% yield); [α]D
20 -15.9 (c 1.0, CHCl3) for 97% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.92-7.90 (m, 1H), 7.72-7.70 (m, 2H), 7.52-7.47 (m, 3H), 7.44-7.41 (m, 3H), 

5.15 (s, 1H); 13C NMR (126 MHz, CDCl3) δ 135.7, 135.6, 135.4, 134.3, 131.7, 130.2, 

129.8, 127.3, 126.8, 124.7 (q, J = 287.5 MHz), 122.2, 69.9 (q, J = 30.25 Hz); 19F NMR 

(375 MHz, CDCl3) δ -72.1 (s, 3F); HRMS-EI calcd for C14H10O2NF3S (M+) 313.0379, 

found 313.0376. 

 

 

(R)-3-(4-fluorophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3c).  

White solid (91% yield); [α]D
20 -10.9 (c 1.0, CHCl3) for 96% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.92-7.90 (m, 1H), 7.73-7.71 (m, 2H), 7.53-7.50 (m, 2H), 7.48-7.46 (m, 1H), 

7.12-7.08 (m, 2H), 5.23 (s, 1H); 13C NMR (126 MHz, CDCl3) δ 163.5 (d, J = 208.38 

Hz), 135.6, 135.1, 134.4, 131.9, 131.4 (d, J = 2.88 Hz), 129.6 (d, J = 7.00 Hz), 126.6, 

124.7 (q, J = 236.35 Hz), 122.3, 116.8(d, J = 18.12 Hz), 69.4 (q, J = 25.62 Hz); 19F 

NMR (375 MHz, CDCl3) δ -72.4 (s, 3F), -110.6 (m, 1F); HRMS-EI calcd for 

C14H9O2NF4S (M+) 331.0285, found 331.0282.  

 

 

(R)-3-(4-methoxyphenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3d).  

White solid (91% yield); [α]D
20 1.3 (c 0.8, CHCl3) for 97% ee; 1H NMR (400 MHz, 
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CDCl3) δ 7.91-7.88 (m, 1H), 7.71-7.69 (m, 2H), 7.48-7.46 (m, 1H), 7.40 (d, J = 8.4 Hz, 

2H), 6.90 (d, J = 8.8 Hz, 2H), 5.13 (s, 1H), 3.81 (s, 3H); 13C NMR (126 MHz, CDCl3) 

δ 160.8, 135.8, 135.7, 134.2, 131.6, 128.8, 127.4, 126.7, 124.8 (q, J = 283.12 Hz), 122.1, 

115.0, 69.6 (q, J = 30.25 Hz), 55.7; 19F NMR (375 MHz, CDCl3) δ -72.3 (s, 3F); HRMS-

EI calcd for C15H12O3NF3S (M+) 343.0485, found 343.0490. 

 

 

(R)-3-(naphthalen-2-yl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3e). 

Yellow solid (95% yield); [α]D
20 -24.8 (c 0.5, CHCl3) for 98% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.93-7.91 (m, 1H), 7.76 -7.67 (m, 6H), 7.49-7.48 (d, J = 5.2 Hz, 1H), 5.55 (s, 

1H); 13C NMR (100 MHz, CDCl3) δ 139.3, 135.5, 134.5, 134.4, 132.3 (q, J = 32.9 Hz), 

132.1, 128.0 (q, J = 5.5 Hz), 126.6 (q, J = 3.8 Hz), 126.5 (q, J = 286.3 Hz), 126.4 (d, J 

= 1.1 Hz), 124.5 (q, J = 283.5 Hz), 122.4, 26.4 (q, J = 30.2 Hz); 19F NMR (375 MHz, 

CDCl3) δ -63.11 (s, 3F), -72.21 (s, 3F); HRMS-EI calcd for C15H9O2NF6S (M+) 

381.0258 found 381.0255. 

 

 
(R)-3-(3-methoxyphenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3f). 

White oil (82% yield); [α]D
20 -17.4 (c 0.7, CHCl3) for 98% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.88-7.86 (m, 1H), 7.69-7.67 (m, 2H), 7.49-7.48 (m, 1H), 7.31 (t, J = 7.6 Hz, 

1H), 7.09-7.05 (m, 2H), 6.91 (d, J = 8.0 Hz, 1H), 5.45 (s, 1H), 3.75 (s, 3H); 13C NMR 

(126 MHz, CDCl3) δ 160.4, 136.9, 135.6, 135.1, 134.2, 131.7, 130.8, 126.7, 124.7 (q, 

J = 283.38 Hz), 122.1, 119.3, 115.0, 113.8, 69.7 (q, J = 30.25 Hz), 55.7; 19F NMR (375 

MHz, CDCl3) δ -72.1 (s, 3F); HRMS-EI calcd for C15H12O3NF3S (M+) 343.0485, found 

343.0485. 
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(R)-3-(3-fluorophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3g). 

Yellow oil (87% yield); [α]D
20 -18.6 (c 0.5, CHCl3) for 95% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.92-7.90 (m, 1H), 7.74-7.71 (m, 2H), 7.51-7.49 (m, 1H), 7.43-7.37 (m, 1H), 

7.32 (d, J = 8.0 Hz, 1H), 7.27 (d, J = 8.0 Hz, 1H), 7.14-7.10 (m, 1H), 5.45 (s, 1H); 13C 

NMR (126 MHz, CDCl3) δ 163.2 (d, J = 247.12 Hz ), 137.7 (d, J = 7.12 Hz ), 135.6, 

134.6, 134.4, 131.9, 131.5 (d, J = 8.12 Hz), 126.5, 124.5 (q, J = 283.5 Hz), 123.1, 122.3, 

117.3 (d, J = 20.75 Hz), 115.0 (d, J = 24.38 Hz), 69.4 (q, J = 30.62 Hz); 19F NMR (375 

MHz, CDCl3) δ -72.3 (s, 3F), -109.7 (m, 1F); HRMS-EI calcd for C14H9O2NF4S (M+) 

331.0285, found 331.0287. 

 

 

(R)-3-(3-bromophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3h). 

White solid (82% yield); [α]D
20 -24.1 (c 0.9, CHCl3) for 98% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.93-7.90 (m, 1H), 7.74-7.72 (m, 2H), 7.68 (s, 1H), 7.56 (dq, J = 8.0, 0.8 Hz, 

1H), 7.50-7.49 (m, 1H), 7.48-7.46 (m, 1H), 7.29 (t, J = 8.0 Hz, 1H), 5.30 (s, 1H); 13C 

NMR (126 MHz, CDCl3) δ 137.6, 135.7, 134.5, 134.4, 133.5, 132.0, 131.3, 130.4, 126.6, 

126.1, 124.5 (q, J = 283.5 Hz), 123.8, 122.4, 69.3 (q, J = 30.62 Hz); 19F NMR (375 

MHz, CDCl3) δ -72.2 (s, 3F); HRMS-EI calcd for C14H9O2NBrF3S (M+) 390.9484, 

found 390.9464. 

 

 

(R)-3-(o-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-dioxide (3i). 

White solid (81% yield); [α]D
20 -44.8 (c 0.8, CHCl3) for 90% ee; 1H NMR (400 MHz, 
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CDCl3) δ 7.91 (d, J = 8.0 Hz, 1H), 7.79-7.77 (m, 1H), 7.71 (m, 1H), 7.65 (m, 1H), 7.36-

7.29 (m, 2H), 7.27-7.25 (m, 1H), 7.16 (d, J = 6.8 Hz, 1H), 5.15 (s, 1H), 1.79 (s, 3H); 

13C NMR (126 MHz, CDCl3) δ 138.5, 136.8, 135.9, 134.6, 134.2, 131.6, 131.5, 130.5, 

128.7 (q, J = 4.38 Hz), 126.6, 126.1, 125.1 (q, J = 285.50 Hz), 122.1, 70.3 (q, J = 29.00 

Hz), 21.0; 19F NMR (375 MHz, CDCl3) δ -70.4 (s, 3F); HRMS-EI calcd for 

C15H12O2NF3S (M+) 327.0535, found 327.0537. 

 

 

(R)-5-methyl-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3j). 

White solid (94% yield); [α]D
20 41.3 (c 0.6, CHCl3) for 98% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.76 (d, J = 8.0 Hz, 1H), 7.48 (d, J = 8.0 Hz, 1H), 7.38 (d, J = 8.0 Hz, 2H), 

7.22-7.20 (m, 3H), 5.15 (s, 1H), 2.44 (s, 3H), 2.35 (s, 3H); 13C NMR (126 MHz, CDCl3) 

δ 145.5, 140.2, 135.9, 133.0, 132.8, 132.6, 130.3, 127.2, 126.7, 124.8 (q, J = 236.12 

Hz), 121.80, 69.6 (q, J = 25.12 Hz), 22.2, 21.4; 19F NMR (375 MHz, CDCl3) δ -72.1 (s, 

3F); HRMS-EI calcd for C16H14O2NF3S (M+) 341.0692 , found 341.0692. 

 

 

(R)-5-(tert-butyl)-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3k). 

White solid (86% yield); [α]D
20 58.7 (c 1.0, CHCl3) for 98% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.81 (d, J = 8.4 Hz, 1H), 7.73 (dd, J = 8.4, 1.2 Hz, 1H), 7.52-7.50 (m, 2H), 

7.41-7.40 (m, 4H), 5.27 (s, 1H), 1.31 (s, 9H); 13C NMR (126 MHz, CDCl3) δ 158.8, 

135.8, 135.4, 133.0, 130.1, 129.7, 129.3, 127.3, 124.6 (q, J = 283.38 Hz), 123.2, 121.7, 

69.9 (q, J = 30.12 Hz), 35.9, 31.4; 19F NMR (375 MHz, CDCl3) δ -72.1 (s, 3F); HRMS-

EI calcd for C18H18O2NF3S (M+) 369.1005, found 369.1023. 
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(R)-5-(tert-butyl)-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3l). 

Yellow solid (89% yield); [α]D
20 71.6 (c 1.1, CHCl3) for 97% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.80 (d, J = 8.4 Hz, 1H), 7.72 (dd, J = 8.4, 1.6 Hz, 1H), 7.41 (s, 1H), 7.37 (d, 

J = 8.0 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 5.24 (s, 1H), 2.35 (s, 3H), 1.31 (s, 9H); 13C 

NMR (126 MHz, CDCl3) δ 158.7, 140.3, 135.6, 133.1, 132.8, 130.4, 129.2, 127.2, 124.9 

(q, J = 283.38 Hz), 123.2, 121.6, 69.9 (q, J = 30.12 Hz), 35.9, 31.4, 21.4; 19F NMR (375 

MHz, CDCl3) δ -72.2 (s, 3F); HRMS-EI calcd for C19H20O2NF3S (M+) 383.1161, found 

383.1161. 

 

 

(R)-5-(tert-butyl)-3-(4-fluorophenyl)-3-(trifluoromethyl)-2,3-

dihydrobenzo[d]isothiazole 1,1-dioxide (3m). 

Yellow solid (89% yield); [α]D
20 7.0 (c 1.1, CHCl3) for 99% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.81 (d, J = 8.0 Hz, 1H), 7.74 (dd, J = 8.4, 1.6 Hz, 1H), 7.53 - 7.49 (m, 2H), 

7.39 (s, 1H), 7.10 (t, J = 8.4 Hz, 2H), 5.25 (s, 1H), 1.32 (s, 9H); 13C NMR (126 MHz, 

CDCl3) δ 163.5 (d, J = 249.50 Hz), 158.9, 135.2, 132.9, 131.6 (d, J = 3.375 Hz), 129.6 

(d, J = 6.3 Hz), 129.4, 124.8 (q, J = 283.25 Hz), 123.0, 121.8, 116.8 (d, J = 21.75 Hz), 

69.4 (q, J = 30.25 Hz), 36.0, 31.4; 19F NMR (375 MHz, CDCl3) δ -72.3 (s, 3F), -110.7 

(m, 1F); HRMS-EI calcd for C18H17O2NF4S (M+) 387.0911, found 387.0905. 
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(R)-5-fluoro-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3n). 

Yellow solid (58% yield); [α]D
20 -7.500 (c 0.8, CHCl3) for 99% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.90 - 7.87 (dd, J = 8.8, 4.8 Hz, 1H), 7.41-7.37 (m, 3H), 7.24 - 7.22 (d, J = 

8.0 Hz, 2H), 7.12 - 7.10 (d, J = 8.0 Hz, 1H), 5.23 (s, 1H), 2.36 (s, 3H); 13C NMR (126 

MHz, CDCl3) δ 166.0 (d, J = 255.3 Hz), 140.7, 136.7 (d, J = 9.4 Hz), 132.0, 131.8, 

130.6, 127.1, 124.6 (q, J = 285.3 Hz), 124.4 (d, J = 9.7 Hz), 119.8 (d, J = 23.9 Hz), 

114.0 (d, J = 26.5 Hz), 69.4 (q, J = 30.3 Hz), 21.4; 19F NMR (375 MHz, CDCl3) δ -72.2 

(s, 3F), -102.0 (m, 1F); HRMS-ESI calcd for C15H10O2NF4S ([M-H]-) 344.0368, found 

344.0372. 

 

 

(R)-3-(naphthalen-1-yl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3o). 

Yellow solid (60% yield); [α]D
20 -114.8 (c 0.8, CHCl3) for 96% ee; 1H NMR (400 MHz, 

CDCl3) δ 8.06 - 7.97 (m, 3H), 7.88 (d, J = 8.0 Hz, 1H), 7.72 (t, J = 7.2 Hz, 1H), 7.60 - 

7.49 (m, 3H), 7.43 (t, J = 7.2 Hz, 1H), 7.31 (d, J = 8.4 Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H), 

5.44 (s, 1H); 13C NMR (126 MHz, CDCl3) δ 136.9, 136.4, 135.5, 134.3, 132.4, 131.7, 

130.4, 129.9, 128.4 (q, J = 4.25 Hz), 127.8, 127.4, 126.42, 126.37, 125.1 (q, J = 285.25 

Hz), 124.7, 123.8, 122.5, 71.1 (q, J = 29.00 Hz); 19F NMR (375 MHz, CDCl3) δ -70.5 

(s, 3F); HRMS-EI calcd for C18H12O2NF3S (M+) 363.0535, found 363.0538. 

 

 

(R)-3-(naphthalen-2-yl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3p). 

Yellow solid (81% yield); [α]D
20 -84.0 (c 1.1, CHCl3) for 98% ee; 1H NMR (400 MHz, 

CDCl3) δ 8.09 (s, 1H), 7.93 (dd, J = 8.4, 1.6 Hz, 1H), 7.89 -7.82 (m, 3H), 7.74-7.67 (m, 

2H), 7.59-7.55 (m, 2H), 7.48 (d, J = 7.6 Hz, 1H), 7.41 (d, J = 8.0 Hz, 1H), 5.34 (s, 1H); 
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13C NMR (126 MHz, CDCl3) δ 135.8, 135.4, 134.3, 133.5, 133.0, 132.4, 131.8, 130.1, 

129.1, 128.1, 127.9, 127.6, 127.1, 126.8, 124.9 (q, J = 283.37 Hz), 124.0, 122.2, 70.1 

(q, J = 30.50 Hz); 19F NMR (375 MHz, CDCl3) δ -71.8 (s, 3F); HRMS-EI calcd for 

C18H12O2NF3S (M+) 363.0535, found 363.0537. 

 

 

3. Gram-scale synthesis of 3b 

A solution of substrate 1a (4.0 mmol, 1.0 g), phenyl boroxine 2b (8.0 mmol), 

[Rh(coe)2Cl]2 (2.5 mol%, 71.8 mg, 0.02 mmol of [Rh]), ligand L12 (5.5 mol%, 116.6 

mg, 0.022 mmol) in 40 mL of toluene was stirred at ambient temperature for 30 min 

under argon atmosphere and then aqueous K3PO4 (4.0 mL, 1.0 M, 4.0 mmol) was added 

to the mixture. After being stirred at ambient temperature for 12 h, the solvent was 

evaporated in vacuo. The residue was purified by column chromatography (PE/EA = 

5/1) to afford 3b (1.1 g, 88% yield) as a white solid. 

 

4. The synthesis of 4a 

MeI (0.15 mmol, 21.3 mg) was added to a solution of substrate 3b (0.05 mmol, 16 

mg) and anhydrous K2CO3 (0.125 mmol, 17.3 mg) in 1 mL MeCN under argon 

atmosphere. After being stirred at ambient temperature for 4 hours, the mixture was 

evaporated in vacuo. The residue was purified by column chromatography (PE/EA = 

5/1) to afford 4a (1.6 mg, 99% yield) as a white solid. 

 

(R)-2-methyl-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (4a). 

White solid (99% yield); [α]D
20 -76.9 (c 1.0, CHCl3) for 97% ee; 1H NMR (400 MHz, 

CDCl3) δ 7.92 (d, J = 7.6 Hz, 2H), 7.67 - 7.64 (t, J = 7.6 Hz, 1H), 7.62 - 7.58 (t, J = 7.2 

Hz, 1H), 7.40 - 7.38 (m, 5H), 7.31 - 7.29 (d, J = 7.2 Hz, 1H), 2.76 (s, 3H); 13C NMR 

(126 MHz, CDCl3) δ 135.1, 134.3, 133.8, 133.1, 131.3, 129.8, 129.6, 127.9, 126.6, 

125.0 (q, J = 286.70 Hz), 121.8, 72.6 (q, J = 29.00 Hz), 25.9; 19F NMR (375 MHz, 

CDCl3) δ -68.67 (s, 3F); HRMS-ESI calcd for C15H13O2NF3S ([M+H]+) 328.0619, 

found 328.0614. 
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5. Crystal structure of compound 3j 

 

Figure S1. ORTEP representation of compound 3j 

 

 

 

 

Figure S2. Crystal structure parameters 
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6. NMR spectra 
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7. HPLC Spectra 

 

(R)-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-dioxide (3a) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 13.0 min,18.2 min (major), 98% ee. 
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(R)-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-dioxide (3b) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 12.5 min,15.8 min (major), 97% ee. 
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(R)-3-(4-fluorophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3c) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 13.2 min (major),15.9 min, 96% ee. 
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(R)-3-(4-methoxyphenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3d) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 16.0 min, 27.6 min (major), 97% ee.  

 

 

 

  



S41 

 

 

(R)-3-(trifluoromethyl)-3-(4-(trifluoromethyl)phenyl)-2,3-dihydrobenzo[d]isothiazole 

1,1-dioxide (3e) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 11.1 min, 11.8 min (major), 98% ee. 

  

 

  



S42 

 

 

(R)-3-(3-methoxyphenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3f) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 14.8 min, 18.9 min (major), 98% ee.  

 

 

 

 

  



S43 

 

 

(R)-3-(3-fluorophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3g) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 10.2 min, 13.7 min (major), 95% ee.  

 

 

 

 

  



S44 

 

 

(R)-3-(3-bromophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3h) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 10.6 min, 13.2 min (major), 98% ee.  

 

 

 

 

  



S45 

 

 

(R)-3-(o-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-dioxide (3i) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 12.5 min, 17.2 min (major), 90% ee.  

 

 

 

 

  



S46 

 

 

(R)-5-methyl-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3j) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 16.3 min, 23.1 min (major), 98% ee.  

 

 

 

 

  



S47 

 

 

(R)-5-(tert-butyl)-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3k): 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 15.2 min, 21.0 min (major), 98% ee.  

 

 

 

 

  



S48 

 

 

(R)-5-(tert-butyl)-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3l): 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 17.2 min, 26.1 min (major), 99% ee.  

 

 

 

 

  



S49 

 

 

(R)-5-(tert-butyl)-3-(4-fluorophenyl)-3-(trifluoromethyl)-2,3-

dihydrobenzo[d]isothiazole 1,1-dioxide (3m): 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 12.8 min, 17.4 min (major), 99% ee.  

 

 

 

 

  



S50 

 

 

(R)-5-fluoro-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3n): 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 13.6 min, 16.6 min (major), 99% ee.  

 

 

 

 

  



S51 

 

 

(R)-3-(naphthalen-1-yl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3o): 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 14.8 min, 17.1 min (major), 96% ee.  

 

 

 

 

  



S52 

 

 

(R)-3-(naphthalen-2-yl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (3p) 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 80/20; 

flow = 0.5 mL/min; Retention time: 16.6 min, 25.8 min (major), 98% ee. 

 

 

 

 



S53 

 

 

(R)-2-methyl-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-

dioxide (4a). 

HPLC: Chiralpak IC column (250 mm); detected at 220 nm; hexane/i-propanol = 95/5; 

flow = 0.5 mL/min; Retention time: 55.2 min, 58.1 min (major), 97% ee.  

 

 

 

 

 


