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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 'H, and 125 MHz for *C, 375 MHz for F).
Chemical shifts are reported in § (ppm) referenced to an internal SiMes standard for 'H
NMR and chloroform-d (8 77.36) for '3C 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)>Cl]> (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); [a]3’ -6.9 (c 1.1, CHCI3) for 98% ee; 'H NMR (400 MHz,
CDCl3) 0 7.91-7.88 (m, 1H), 7.71-7.68 (m, 2H), 7.47-7.46 (m, 1H), 7.37 (d, /= 8.0 Hz,
2H), 7.20 (d, J = 8.0 Hz, 2H), 5.15 (s, 1H), 2.35 (s, 3H); '*C NMR (126 MHz, CDCl;)
0140.4,135.8,135.6,134.2,132.6,131.6, 130.4, 127.2, 126.7, 124.8 (q, J = 283.25Hz),
122.1,69.7 (q,J=30.25 Hz), 21.4; ’F NMR (375 MHz, CDCl3) § -72.2 (s, 3F); HRMS-
EI calcd for CisHi1202NF3S (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); [a]3’ -15.9 (¢ 1.0, CHCls) for 97% ee; '"H NMR (400 MHz,
CDCl3) 0 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); '*C NMR (126 MHz, CDCl3) 6 135.7, 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); '°F NMR
(375 MHz, CDCl3) 6 -72.1 (s, 3F); HRMS-EI caled for C14H1002NF3S (M") 313.0379,
found 313.0376.

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

White solid (91% yield); [a]3° -10.9 (¢ 1.0, CHCls) for 96% ee; "H NMR (400 MHz,
CDCl) 0 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); 3C NMR (126 MHz, CDCls) ¢ 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); '°F
NMR (375 MHz, CDCl3) ¢ -72.4 (s, 3F), -110.6 (m, 1F); HRMS-EI calcd for
C14HoO2NF4S (M") 331.0285, found 331.0282.

(R)-3-(4-methoxyphenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[ d]isothiazole I,1-
dioxide (3d).
White solid (91% yield); [a]3° 1.3 (¢ 0.8, CHCIs) for 97% ee; '"H NMR (400 MHz,
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CDCls) 6 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); 3C NMR (126 MHz, CDCl)
5160.8, 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; °F NMR (375 MHz, CDCls) 6 -72.3 (s, 3F); HRMS-
EI caled for C1sH1,03NFsS (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); [a]3’ -24.8 (c 0.5, CHCls) for 98% ee; '"H NMR (400 MHz,
CDCl3) 0 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); 3C NMR (100 MHz, CDCl3) 6 139.3, 135.5, 134.5, 134.4, 132.3 (q, J = 32.9 Hz),
132.1, 128.0 (q, /= 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); '°F NMR (375 MHz,
CDCl3) 6 -63.11 (s, 3F), -72.21 (s, 3F); HRMS-EI calcd for CisHyO:NF¢S (M")
381.0258 found 381.0255.
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(R)-3-(3-methoxyphenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[ d]isothiazole 1,1-
dioxide (3f).

White oil (82% yield); [a]&® -17.4 (c 0.7, CHCI3) for 98% ee; '"H NMR (400 MHz,
CDCl3) 0 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); 3*C NMR
(126 MHz, CDCIl3) 6 160.4, 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; ’F NMR (375
MHz, CDCl3) 6 -72.1 (s, 3F); HRMS-EI calcd for C1sHi203NF3S (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); [a]3’ -18.6 (c 0.5, CHCI3) for 95% ee; '"H NMR (400 MHz,
CDCl3) 0 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); *C
NMR (126 MHz, CDCl3) 0 163.2 (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); '’F NMR (375
MHz, CDCl3) 6 -72.3 (s, 3F), -109.7 (m, 1F); HRMS-EI calcd for Ci14HoO2NF4S (M)
331.0285, found 331.0287.
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(R)-3-(3-bromophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-
dioxide (3h).
White solid (82% yield); [a]3’ -24.1 (c 0.9, CHCls) for 98% ee; '"H NMR (400 MHz,
CDCl3) 6 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); 1*C
NMR (126 MHz, CDCl3) 6 137.6, 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); ’F NMR (375

MHz, CDCl3) 6 -72.2 (s, 3F); HRMS-EI caled for C14HoO:NBrF3S (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); [a]3° -44.8 (c 0.8, CHCI3) for 90% ee; "H NMR (400 MHz,
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CDCl3) 0 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);
3C NMR (126 MHz, CDCls) 6 138.5, 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; F NMR (375 MHz, CDCl;) 6 -70.4 (s, 3F); HRMS-EI calcd for
C15sH120:NF3S (M) 327.0535, found 327.0537.
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(R)-5-methyl-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-
dioxide (3j).
White solid (94% yield); [a]3’ 41.3 (c 0.6, CHCI3) for 98% ee; 'H NMR (400 MHz,
CDCl3) 6 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); *C NMR (126 MHz, CDCl;)
0 145.5, 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; 'F NMR (375 MHz, CDCls) 6 -72.1 (s,
3F); HRMS-EI calcd for Ci6Hi1402NF3S (M) 341.0692 , found 341.0692.
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(R)-5-(tert-butyl)-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole  1,1-
dioxide (3k).

White solid (86% yield); [a]3’ 58.7 (c 1.0, CHCIs) for 98% ee; 'H NMR (400 MHz,
CDCl3) 0 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); '3C NMR (126 MHz, CDCl3) § 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; "’F NMR (375 MHz, CDCl3) 6 -72.1 (s, 3F); HRMS-
EI caled for C1sH1s02NF3S (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 (31).
Yellow solid (89% yield); [a]3? 71.6 (c 1.1, CHCI5) for 97% ee; '"H NMR (400 MHz,
CDCl;) § 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); '3C
NMR (126 MHz, CDCl3) 6 158.7, 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, /= 30.12 Hz), 35.9, 31.4, 21.4; '’F NMR (375
MHz, CDCl3) § -72.2 (s, 3F); HRMS-EI calcd for C19H200,NF3S (M*) 383.1161, found
383.1161.
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(R)-5-(tert-butyl)-3-(4-fluorophenyl)-3-(trifluoromethyl)-2,3-
dihydrobenzo[d]isothiazole 1,1-dioxide (3m).

Yellow solid (89% yield); [a]3’ 7.0 (c 1.1, CHCIs) for 99% ee; '"H NMR (400 MHz,
CDCl;) § 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); '*C NMR (126 MHz,
CDCl3) § 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; 'F NMR (375 MHz, CDCl3) 6 -72.3 (s, 3F), -110.7
(m, 1F); HRMS-EI calcd for CisH170:NF4S (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); [a]Z® -7.500 (c 0.8, CHCIs) for 99% ee; '"H NMR (400 MHz,
CDCl3) 6 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); '*C NMR (126
MHz, CDCls) § 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; '°’F NMR (375 MHz, CDCl5) 6 -72.2
(s, 3F), -102.0 (m, 1F); HRMS-ESI calcd for C1sH1002NF4S ([M-H]") 344.0368, found
344.0372.

(R)-3-(naphthalen-1-yl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-
dioxide (30).

Yellow solid (60% yield); [a]3° -114.8 (c 0.8, CHCI3) for 96% ee; '"H NMR (400 MHz,
CDCls) 6 8.06 - 7.97 (m, 3H), 7.88 (d, /= 8.0 Hz, 1H), 7.72 (t, /= 7.2 Hz, 1H), 7.60 -
7.49 (m, 3H), 7.43 (t,J="7.2 Hz, 1H), 7.31 (d, /= 8.4 Hz, 1H), 7.22 (d, /= 7.6 Hz, 1H),
5.44 (s, 1H); 3C NMR (126 MHz, CDCls) J 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); '’F NMR (375 MHz, CDCls) § -70.5
(s, 3F); HRMS-EI calcd for Ci1sHi20-NF3S (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); [a]3° -84.0 (c 1.1, CHCls) for 98% ee; '"H NMR (400 MHz,

CDCl3) 0 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, /= 8.0 Hz, 1H), 5.34 (s, 1H);
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13C NMR (126 MHz, CDCls) § 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); '°F NMR (375 MHz, CDCls) & -71.8 (s, 3F); HRMS-EI calcd for
C1sH120:NF3S (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
Mel (0.15 mmol, 21.3 mg) was added to a solution of substrate 3b (0.05 mmol, 16
mg) and anhydrous K>COs (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.
Q.0
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(R)-2-methyl-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole I,1-
dioxide (4a).

White solid (99% yield); [a]3’ -76.9 (¢ 1.0, CHCls) for 97% ee; 'H NMR (400 MHz,
CDCl3) 0792 (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); *C NMR
(126 MHz, CDCL3) ¢ 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; ’F NMR (375 MHz,
CDCl3) 6 -68.67 (s, 3F); HRMS-ESI caled for CisHi30:NF3S ([M+H]") 328.0619,
found 328.0614.
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5. Crystal structure of compound 3j

Figure S1. ORTEP representation of compound 3j

Bond precision: C-C = 0.0036 A Wavelength=0.71073
Cell: a=8.6807(9) b=10.5121(12) c=16.8506(18)
alpha=90 beta=90 gamma=90
Temperature: 173 K
Calculated Reported
Volume 1537.7(3) 1537.7(3)
Space group P 21 21 21 P 21 21 21
Hall group P 2ac 2ab P 2ac 2ab
Moiety formula C16 H14 F3 N 02 S Cle H14 F3 N 02 S
Sum formula Cle H14 F3 N 02 S Cleé H14 F3 N 02 S
Mr 341.34 341.34
Dx,g cm-3 1.474 1.474
Z 4 4
Mu (mm-1) 0.251 0.251
FOO0O0 704.0 704.0
FOOO' 704.93
h, k, lmax 11,13,21 11,13,21
Nref 3543[ 2034] 3519
Tmin, Tmax 0.939,0.963 0.663,0.746
Tmin’ 0.914

Correction method= # Reported T Limits: Tmin=0.663 Tmax=0.746
AbsCorr = MULTI-SCAN

Data completeness= 1.73/0.99 Theta (max)= 27.516
R(reflections)= 0.0344( 3296) wR2 (reflections)= 0.0923( 3519)
S = 1.050 Npar= 214

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

Q0
\
NH

FsC |

(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.

1,400
1,300
1,200
1,100
1,000

©
S
S

800
700
600
500
400
300
200
100
0,#,

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Voltage(mv)

Time(min)
Results
Peak No. PeakID Ret Time Height Area Conc.
1 14.198 901841.375 17965980.000 49.9989
2 20.057 613100.375 17966802.000 50.0011
Total 1514941.750 35932782.000 100.0000
1,00u
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100
0 o ‘
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
lime(min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 12.977 13575.620 276406.125 1.0606
2 18.152 887099.750 25784884.000 98.9394
Total 900675370 26061290.125 100.0000
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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.

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

Voltage(mv)

0 2 4 6 8 10 12 14 16 18 20 22
Time(min)y

Results
Peak No. Peak ID Ret Time Height Area Conc.

1 13.500 498137.438 9125065.000 48.4950
2 17.307 383603.219 9691459.000 51.5050

Total 881740.656 18816524.000 100.0000

1,500
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200

100

0 . P,

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time(min)

Results
Peak No. Peak 1D Ret Time Height Area Conc.

1 12.488 12880.814 259835.031 1.5798
2 15.855 662246688 16187396.000 98.4202

Total 675127.502 16447231.031 100.0000
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(R)-3-(4-fluorophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-
dioxide (3¢)

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.

1,500
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Time(min)

Results
Peak No. Peak ID Ret Time Height Area Conc.

1 12.440 531263.313 9873980.000 49.80674
2 16.223 394001.344 9926491.000 5().1326

Total 025264.656 19800471.000 100.0000

1,500
1,400
1,300
1,200
1,100
1,000
200
800
700
600
500
400
300
200

100

0 s

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Time(min)

Results
Peak No. Peak ID Ret Time Height Arca Conc.

1 12.473 33095.145 597479 438 22116
2 16.308 1018406.125 26418224.000 97.7884

Total 1051501.270 27015703.438 100.0000
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O/
(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.

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200 /\
100 j / \
0 41{\#_\,«&_. :

0 5 10 15 20 25 30
Time(min)

Results
Peak No. Peak ID Ret Time Height Area Cone.

1 16.440 493759.219 13684027.000 49.9752
2 26.340 303649.688 13697609.000 50.0248

Total 797408.906 27381636.000 100.0000

1,000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

50
ol e

012345678 91011121314151617181920212223242526272829303132333435
Time(min)

Voltage(mv)

Results
Peak No. PeakID Ret Time Height Area Conc.

1 16.000 10803.256 306413.406 1.3812
2 27.642 439217.688 21878174.000 98.6188

Total 450020.943 22184587.406 100.0000
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(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.
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1
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11069880
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(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.

450

400

350

300
B

3 250
,QE[‘

E 200

150

100

) ,/\
0
0 2 4 6 8 10 12 14 16 18 20
Time(min)
Results
Peak No. Peak ID Ret Time Height Area Cone.

1 14.425 103792.438 2154762.000 49.0703
2 18410 79288.930 2236410.500 50.9297
Total 183081.367 4391172500 100.0000

1,400

1,300

1,200

1,100

1,000

- 900

Z a0
T

= 700

; 600

500

400

300

200

100

0 — A
0 2 4 6 8 10 12 14 16 18 20
Time(min)
Results
Peak No. Peak TD Ret Time Height Arca Cone.
1 14.793 14524.682 298458.000 1.0499
2 18.893 958368.250 28129030.000 98.9501
Total 972892.932 28427488.000 100.0000
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(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.

1,500
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

Voltage(mv)

0 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17
Time(min)

Results
Peak No. PeakID Ret Time Height Area Conc.

1 11.007 724995.125 12809086.000 49.9735
2 15.523 512062.844 12822683.000 50.0265

Total 1237057.969 25631769.000 100.0000

1,500
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

oy .
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Time(min)
Results
Peak No. Peak ID Ret Time Height Area Cone.
1 10.240 37338.332 698951813 2.3625
2 13.703 1146176.625 28780862.000 97.2803
Total 1186363.911 29585490.578 100.0000
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(R)-3-(3-bromophenyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole

dioxide (3h)

1,1-

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.

Peak No.

1,900
1,800
1,700
1,600
1,500
1,400
1,300
1,200
1,100
1,000

900

700
600

400
300
200
100

0

Peak ID

Ret Time

6 8

Time(min)

Results
Height

Arca

Cone.

11.057
13.782

946221.438
806610.250

18102288.000
18406266.000

49,5837
50.4163

Total

Peak No.

1752831.688

36508554.000

100.0000

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

Peak ID

3

4

Ret Time

5

6 7 8 9
Time(min)

Results
Height

Area

Conce.

1
2

10.625
13.188

5331.678
536597.813

114667.703
12650589.000

0.8983
99.1017

Total

541929.490
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(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.

1,400
1,300
1,200
1,100
1,000
900
800
700
800
500
400
300
200

100
0 L A

0 1 2 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Time(mmn)

Results
Peak No. Peak ID Ret Time Height Area Conc.
L 12.295 1067193.750 22482048.000 48.9352
2 17.115 §15159.500 23460434.000 51.0648
Total 1882353.250 45942482.000 100.0000
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100
0 A
2 4 6 8 10 12 14 16 18 20 22
Time(min)
Results
Peak No. Peak ID Ret Time Height Area Cone.
1 12.547 27209.775 575848375 5.2422
2 17.190 348888.188 10409069.000 94.7578
Total 376097.963 10984917375 100.0000
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(R)-5-methyl-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole

dioxide (3j)

1,1-

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.

1,400
1,300
1,200
1,100
1,000
900
800
700
800
500
400
300
200
100

Peak No. Peak ID Ret Time

10 12 14 18 18 20 22 24
Time(miny

Results

Height Area Conc.

1 13.320
2 22,880

736138.188
518641.719

21742240.000
23489896.000

48.0681
51.9319

Total

1254779.906 45232136.000 100.0000

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

0

e

0 1 2

Peak No. Peak ID Ret Time

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Time(min)

Results

Height Area Cone.

1 16.323
2 23.057

5568.549
496530.156

145505.813
17216182.000

0.8381
99.1619

Total

502098.706 17361687.813 100.0000
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(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.

1,400
1,300
1,200
1,100
1,000 r
900
800
700
600 ‘
500
400 |
300 \

200

5 \ J

0 2 4 6 8 10 12 14 16 18 20 22 24
I'ime(min)

Results
Peak No. Peak ID Ret Time Height Area Conc.

1 15.257 1041891.875 26755734.000 49.1922
2 21.123 744068.000 27634420.000 50.8078

Total 1785959.875 54390154.000 100.0000

280
260
240
220
200
180
160
140
120
100
80

60

40

20

0 L

2 4 6 8 10 12 14 16 18 20 22 24
Time(min)

Results
Peak No. Peak ID Ret Time Height Arca Conc.

1 15.217 835.408 22271.545 0.6831
2 20985 93721.500 3238326.750 99.3169

Total 94556.908 3260598.295 100.0000
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(R)-5-(tert-butyl)-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-
dioxide (31):
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.

650
600
550
500
450
400
350
300
250
200
150
100

-

0 5 10 15 20 25 30
Time(min)

Voltage(mv)

Results
Peak No. Peak ID Ret Time Height Area Cone.

1 17.195 135441.188 3780752.000 503118
2 26.078 84296.414 3733896.000 49,6882
Total 219737.602 7514648.000 100.0000

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100
0 A

0 5 10 15 20 25 30
Time(min)

Voltage(mv)y

Results
Peak No. Peak ID Ret Time Height Area Cone.

1 17.223 9034.423 231464.859 0.5950
2 26.093 852128.313 38670804000 99.4050

Total 861162.735 38902268.859 100.0000
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F

(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.

950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200 ,

150
100
50
0

2 4 6 8 10 12 14

Time(min)

Results

Peak No. Peak TD Ret Time Height

Area Cone.

1 13.248 283777.625
2 18.248 191920.594

5937323.000
6060464.500

494868
50.5132

Total 475698.219

11997787.500 100.0000

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200

100
0 A

Voltage(mv)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Time(min)

Results
Peak No. Peak ID Ret Time Height Area Cone.
| 12.793 6873.782 127779.406 0.3890
2 17.408 1133980.125 32724116.000 99.6110
Total 1140853.907 32851895.406 100.0000
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(R)-5-fluoro-3-(p-tolyl)-3-(trifluoromethyl)-2,3-dihydrobenzo[ d]isothiazole

dioxide (3n):

1,1-

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.

mall

2000

1500

1000+

13. 622

PDA Multi 1 Z220nm, drm|

16, 675

500+
D I_L T T I
1] ] 10 15 20 25
min
FDA Chl 220rm
Feak HNo. Fet Time Height Ares Conc.
1 13. 622 BEE612 360359363 49, T83
2 16. 675 TEERTE 363456131 B0, 217
mal
PDA Multi 1 Z20nm, dnm
1500
10004
500+
D_
T T T T
i |53 10 15 20 25
min
FDA Chl 220mm
Peak No. Eet Time Height Area Cona.
1 16, 288 17616 GE0348 0. 668
2 16. 268 1838018 83336829 99, 332
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(R)-3-(naphthalen-1-yl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole 1,1-
dioxide (30):
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.

1,500
1,400
1,300
1,200
1,100
1,000
900
800 ﬁ
700
600
500
400
300
200

100 N‘
0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Tme(min)

Results
Peak No. Peak ID Ret Time Height Area Conc.

1 15.632 878205.875 21823542.000 49.7480
2 18.165 742255.375 22044614.000 50.2520

Total 1620461.250 43868156.000 100.0000

1,500

1,400

1,300

1,200

1,100

1,000
900
800
700
600
500
400 |
300 J
200

100 J
0 N
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time(mn)

Voltage(mv)

Results
Peak No. Peak ID Ret Time Height Area Conc,

1 14.820 24735.000 554795938 1.9372
2 17.092 1052207.500 28083906.000 98.0628

Total 1076942.500 28638701.938 100.0000
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(R)-3-(naphthalen-2-yl)-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole I,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.

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400

300
200 \
100 \
0 - S =

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time(min)

Results
Peak No. Peak ID Ret Time Height Area Cone.

1 16.557 429471.344 10941731.000 49.6963
2 25.857 257457.578 11075395.000 50.3035

Total 686928.922 22017126.000 100.0000

1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

5 10 15 20 25 30
Time(min)

Results
Peak No. Peak ID Ret Time Height Area Conc.

1 19.783 15234.407 438935.000 1.1800
2 26.523 857986.250 36758928.000 98.8200

Total 873220.657 37197863.000 100.0000
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(R)-2-methyl-3-phenyl-3-(trifluoromethyl)-2,3-dihydrobenzo[d]isothiazole

dioxide (4a).

1,1-

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.

may
PDA Malta 1 220rnm, drm
125 mw
100+
75
50
254
a
T T T T T T
i} 1o 20 30 40 1] 60
min
FDA Chl 220nm
Peak HNo. Ret Time Height Area Conc.
1 GE, 238 127500 TEETRZT 49, T16
2 68, 128 122588 7347200 50, 284
maly
FDa Il'[ultg 1 220nm, drm)
3004
2004
1004
D_
T T T T T T
a 10 20 30 40 50 60
min
FDA Chl 220nm
Peak No. Ret Time Height Area Conc.
1 GE. 182 4643 JETTEL 1.484
2 57,993 352081 23746418 Q8. 616
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