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1. General Methods
NMR data were obtained for 'H at 400 MHz or 600 MHz, and for *C at 100 MHz or 151 MHz.

Chemical shifts were reported in ppm from tetramethylsilane with the solvent resonance as the
internal standard in CDCI3 solution. ESI HRMS was recorded on a Waters SYNAPT G2 and
Water XEVO G2 Q-ToF. UV detection was monitored at 220 nm. TLC was performed on
glass-backed silica plates. Column chromatography was performed on silica gel (200-300 mesh),
eluting with ethyl acetate and petroleum ether. These substrates 1b-0 were prepared according to

the literatures."” Acrylates were commercially available.

2. General Procedure for Synthesis of Benzothiazines Compounds and

Characterization Data

iminodiphenyl—ké-sulfanone 1a (10.9 mg, 0.05 mmol), tert-butyl acrylate 2a (32 mg, 0.25 mmol) ,
Cu(OAc),-H,0 (21 mg, 2.1 equiv.), Na,CO;5 (1.1 mg, 0.2 equiv.) and [Cp*RhCl,], (1.6 mg, 5 mol %)
were stirred in DCE (0.5 mL) at 110 °C for 20 h. After completion, the reaction mixture was purified
by flash chromatography eluting to give the product 3a+3a’ as yellow oil (15.5 mg, 90%).
Noteworthy, these series of benzothiazines were not very stable for svereral days.> Almost all of

those products were yellow oil, except 3j (3j’) and 30 were light yellow solid.

tert-butyl 2-((1S*,3S*)-1-oxido-1-phenyl-3H-1A"*-benzo[d]isothiazol-3-yl)acetate (3a). 20 h, 7.6
@ mg, 44% yield. "H NMR (400 MHz, CDCL3): & 8.03 (d, J=7.6 Hz, 2H), 7.61 (t,

Q J=17.2Hz, 1H), 7.56-7.52 (m, 5H), 7.45-7.41 (m, 1H), 5.60 (t, J = 6.4Hz, 1H),
N 2.90-2.79 (m, 2H), 1.50 (s, 9H) ppm. *C NMR (100 MHz, CDCL): & 170.5,
OBu  147.9,140.0,139.0, 133.4, 132.3,129.8, 129.1, 129.0, 123.8, 122.4, 81.1, 65.7,
o) 43.4, 28.2 ppm. ESI HRMS: calcd. for C9HNO3S+H 344.1320, found

s 344.1315.

tert-butyl 2-((1R*,3S*)-1-oxido- 1-phenyl-3H-11"-benzo[d]isothiazol-3-yl)acetate (3a’). 20 h, 7.9
mg, 46% yield. '"H NMR (400 MHz, CDCl;): 6 7.91 (d, J = 7.2 Hz, 2H),
0 @ 7.60-7.55 (m, 3H), 7.53-7.48 (m, 3H), 7.45-7.41 (m, 1H), 5.50 (t, J = 6.4 Hz,

S\\N 1H), 3.02 (dd, J; = 6.0 Hz, J, = 16.0 Hz, 1H), 2.80 (dd, J; = 7.2 Hz, J, = 16.0
olBy Hz, 1H), 1.48 (s, 9H) ppm. BCNMR (100 MHz, CDCl5): 6 170.6, 148.1, 140.8,
138.8, 133.3, 132.3, 129.3, 129.1, 129.1 124.1, 122.5, 81.0, 66.4, 44.8, 28.1
s 0] ppm. ESI HRMS: calcd. for C;sH;;NO;S+H 344.1320, found 344.1320.
a

tert-butyl 2-((1S*,3S*)-5-methoxy-1-(4-methoxyphenyl)-1-oxido-3H-11"-benzo[d]isothiazol-3-yl)
OCH, acetate (3b). 20 h, 9.3 mg, 46% yield. 'H NMR (400 MHz,

0, ©/ CDCl3): 86 7.92 (d,J=9.2 Hz, 2H), 7.38 (d, J = 8.4 Hz, 1H), 6.98

S\\N (d, J=8.4 Hz, 3H), 6.94-6.91 (m, 1H), 5.50 (t, J = 6.4 Hz, 1H),

HCO o8y 3.86 (s, 3H), 3.84 (s, 3H), 2.89 (dd, J1=6.4 Hz, J,=15.2 Hz, 1H),
2.74 (dd, J; = 7.2 Hz, J, = 15.2 Hz, 1H), 1.51 (s, 9H) ppm. °C

@)
3b



NMR (100 MHz, CDCls): 6 170.6, 163.6, 163.1, 150.7, 131.8, 131.7, 131.7, 123.3, 116.5 114.3,
107.4, 81.1, 64.8, 55.8, 55.7, 43.6, 28.2 ppm. ESI HRMS: calcd. for C;;HsNOsS+H 404.1532,
found 404.1530.

tert-butyl 2-((1R*,3S*)-5-methoxy- 1-(4-methoxyphenyl)- 1-oxido-3H-1A*benzo[d]isothiazol-3-yl)
OCH; acetate (3b”). 20 h, 9.5 mg, 47% yield. '"H NMR (400 MHz,
O ©/ CDCl;): 8 7.82 (d, J=9.2 Hz, 2H), 7.37(d, J = 8.4 Hz, 1H), 7.01

\ S
S\\N (d, J = 2.0 Hz, 1H), 6.96-6.91 (m, 3H), 5.41 (t, J = 6.0 Hz, 1H),
H,CO o'Bu 3.85 (s, 3H), 3.84 (s, 3H), 3.04 (dd, J; = 5.6 Hz, J, = 16.0 Hz,
1H), 2.73 (dd, J; = 7.6 Hz, J, = 16.0 Hz, 1H), 1.49 (s, 9H) ppm.
@)

3C NMR (100 MHz, CDCl;): § 170.9, 163.5, 163.1, 150.9, 132.4,
3b’ 131.4,123.4,116.6, 114.3 107.8, 81.0, 65.5, 55.8, 55.6, 45.0, 28.2
ppm. ESI HRMS: calcd. for C;;H,5NOsS+H 404.1532, found 404.1537.

tert-butyl 2-((1S*,3S*)-5-methyl-1-oxido-1-(p-tolyl)-3H-11"-benzo[d]isothiazol-3-yl) acetate (3c).
CH; 20 h, 6.6 mg, 34% yield. '"H NMR (400 MHz, CDCl;): & 7.88 (d, J =
8.4 Hz, 2H), 7.38 (d, J=8.0 Hz, 1H), 7.33 (d, J=4.4 Hz, 2H), 7.30 (s,
N 1H), 7.21 (d, J=8.0 Hz, 1H), 5.54 (t, J = 6.4 Hz, 1H), 2.85 (dd, J; =
6.8 Hz, J, = 15.2 Hz, 1H), 2.74 (dd, J; = 6.8 Hz, J, = 14.8 Hz, 1H),
2.42 (s, 6H), 1.51 (s, 9H) ppm. *C NMR (100 MHz, CDCL3): & 170.6,
o 148.3, 144.2, 143.1, 137.3, 136.7, 130.1, 129.8, 129.7, 124.1, 122.0,
81.0, 65.2, 43.6, 28.2, 21.7, 21.5 ppm. ESI HRMS: calcd. for

C,1HasNO5S+H 372.1633, found 372.1630.

_O
(n/

HaC O'Bu

tert-butyl 2-((1R*,3S*)-5-methyl-1-oxido- 1-(p-tolyl)-3H-1A"-benzo[d]isothiazol-3-yl)acetate (3¢”).
CH; 20h, 6.7 mg, 36% yield. 'HNMR (400 MHz, CDCly): & 7.77 (d, J =
©/ 8.4 Hz, 2H), 7.37 (d, J=8.0 Hz, 1H), 7.34 (s, 1H), 7.30 (d,J=9.6 Hz,

S\\N 2H), 7.21 (d, J = 8.0 Hz, 1H), 5.43 (t, J = 6.4 Hz, 1H), 3.01 (dd, J; =
HaC e 6.4 Hz, J, = 16.0 Hz, 1H), 2.76 (dd, J, = 7.2 Hz, J, = 15.6 Hz, 1H),
" 2.43 (s, 3H), 2.40 (s, 3H), 1.48 (s, 9H) ppm. °C NMR (100 MHz,

0 CDCly): 6 170.8, 148.5, 144.0, 143.1, 138.0, 136.5, 130.1, 129.7,
129.3, 124.4, 122.1, 80.9, 66.0, 44.9, 28.5, 28.2, 21.7 ppm. ESI
HRMS: calcd. for C;;HysNO3S+H 372.1633, found 372.1634.

tert-butyl 2-((5-nitro-1-(4-nitrophenyl)-1-oxido-3H-1A"-benzo[d]isothiazol-3-yl)acetate (3d). 20 h,
NO, 2.8 mg, 13% yield. '"H NMR (400 MHz, CDCls): 6 8.46 (s, 1H), 8.39 (d,
Q/ J=6.0Hz, 2H), 8.34 (dd, J; = 1.2 Hz, J, = 5.6 Hz, 1H), 8.27 (d, J=6.0
& Hz, 2H), 7.67 (d,J=6.0 Hz, 1H), 5.62 (t, J=4.0 Hz, 1H), 3.07-2.99 (mm,
OzNO;C(ofBu 2H), 1.48 (s, 9H) ppm. *C NMR (100 MHz, CDCly): 5 169.5, 151.1,
150.6,150.3, 144.5,142.7,131.6, 125.0, 124.4,123.4,119.4, 81.9, 65.7,

() 41.4, 28.1 ppm. ESI HRMS: calcd. for C19H;9Cl,NO3;S+Na 456.0841,
3d found 456.0850.



tert-butyl 2-((1S*,3S*)-5-fluoro-1-(4-fluorophenyl)- 1-oxido-3H-1A*benzo[d]isothiazol-3-yl)

£ acetate (3¢). 20 h, 7.4 mg, 39% yield. '"H NMR (400 MHz, CDCly):

o, /©/ 8.06-8.02 (m, 2H), 7.49-7.46 (m, 1H), 7.26-7.19 (m, 3H), 7.14 (td, J, =

S, 8.4 Hz, J,=2.4 Hz, 1H), 5.51 (t,J=6.4 Hz, 1H), 2.90 (dd, J;= 6.4 Hz, J,

=15.6 Hz, 1H), 2.81 (dd, J; = 6.8 Hz, J, = 15.6 Hz, 1H), 1.49 (s, 9H) ppm.

C NMR (100 MHz, CDCls): § 170.1, 166.0 (d, J = 170.1 Hz), 165.3 (d,

J=169.0 Hz), 151.4 (d, J = 6.1 Hz), 135.5, 134.8, 132.7 (d, J = 6.5 Hz),

3e 124.2(d,J=6.8 Hz), 117.1 (d,J=16.4 Hz), 116.5 (d, J=15.0 Hz), 111.0

(d, J=16.0 Hz), 81.4, 64.9, 42.7, 28.1 ppm. ESI HRMS: calcd. for C;oF;9C,NO3S+H 380.1132,
found 380.1134.

N
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tert-butyl  2-((1R*,3S*)-5-fluoro- 1-(4-fluorophenyl)-1-oxido-3H-11"-benzo  [d]isothiazol-3-yl)
acetate (3e”). 20 h, 7.6 mg, 40% yield. "H NMR (400 MHz, CDCl;): &

F 793790 (m, 2H), 7.48 (d, J=4.8 Hz, 1H), 7.22-7.12 (m, 4H), 5.44 (t,J =

©/ 6.4 Hz, 1H), 3.03 (dd, J;=5.6 Hz, J,=16.4 Hz, 1H), 2.76 (dd, J1 = 7.6 Hz,

Q\S
N J,=16.0 Hz, 1H), 1.48 (s, 9H) ppm. *C NMR (100 MHz, CDCl3): § 170.3,
F OBu  165.9 (d, J =254.8 Hz), 165.4 (d, J = 253.6 Hz), 151.7 (d, J = 9.1 Hz),
\ 136.4, 134.6, 132.2 (d, J = 9.6 Hz), 124.3 (d, J = 10.4 Hz), 117.3 (d, J =

3e'

24.7 Hz), 116.5 (d, J = 22.5 Hz), 111.5 (d, J = 23.8 Hz), 81.3, 65.7, 44.5,
28.1 ppm. ESI HRMS: caled. for C;oF;4C1NO5S+H 380.1132, found 380.1132.

tert-butyl  2-((1S*,3S*)-5-chloro-1-(4-chlorophenyl)-1-oxido-3H-1A"-benzo[d] isothiazol-3-yl)
o) acetate (3f). 20 h, 7.6 mg, 37% yield. 'H NMR (400 MHz, CDCly): §
o ©/ 7.98 (d, J=8.4 Hz, 2H), 7.56 (s, 1H), 7.51 (d, J=8.4 Hz, 2H), 7.42 (d, J
\
s
N
(@]
f

= 7.2 Hz, 2H), 5.52 (t, J = 6.8 Hz, 1H), 2.91-2.79 (m, 2H), 1.49 (s, 9H)
o t ppm. *C NMR (100 MHz, CDCL): § 170.0, 150.0, 140.6, 139.3, 138.1,
OBU  1374,131.3,129.7, 129.5, 124.3, 123.3, 81.4, 65.2, 42.7, 28.1 ppm. ESI

HRMS: calcd. for C19H9Cl,LNO;3;S+H 412.0541, found 412.0537.
3
tert-butyl 2-((1R*,3S*)-5-chloro-1-(4-chlorophenyl)- 1-oxido-3H-1A*benzo[d]isothiazol-3-yl)
acetate (3f”). 20 h, 7.9 mg, 38% yield. '"H NMR (400 MHz, CDCls): &
Cl' 7.82 (d, J= 8.8 Hz, 2H), 7.58 (s, 1H), 7.48 (d, J = 8.4 Hz, 2H), 7.42 (s,
@ 2H), 5.44 (t, J = 6.8 Hz, 1H), 3.01 (dd, J; = 6.0 Hz, J, = 16.0 Hz, 1H),
N 2.77(dd, J;=7.2 Hz, J, = 16.0 Hz, 1H), 1.48 (s, 9H) ppm. *C NMR (100
oy  MHz, CDCly): § 170.2, 150.3, 140.4, 139.4, 138.8, 137.0, 130.8, 129.7,
129.6, 124.7, 123.4, 81.4, 66.0, 44.4, 28.1 ppm. ESI HRMS: calcd. for
3f C1oH;sCLNO;S+H 412.0541, found 412.0537.

Cl

Br tert-butyl 2-((1S*,3S*)-5-bromo-1-(4-bromophenyl)-1-oxido-3H-11*-

o /©/ benzo [d]isothiazol-3-yl) acetate (3g). 20 h, 8.8 mg, 35% yield. 'H
NMR (400 MHz, CDCl;): 6 7.87 (d, J= 8.4 Hz, 2H), 7.74 (s, 1H), 7.67

N (d, J=8.4 Hz, 2H), 7.57 (d, J = 8.4 Hz, 1H), 7.35 (d, J = 8.4 Hz, 1H),

Br O'Bu 5.51 (t,J=6.4 Hz, 1H), 2.91-2.78 (m, 2H), 1.49 (s, 9H) ppm. °C NMR
0 (100 MHz, CDCls): 6 170.0, 150.0, 138.5, 137.8, 132.5, 132.5, 131.4,



129.3, 127.7, 127.3, 123.4, 81.4, 65.2, 42.6, 28.1 ppm. ESI HRMS: calcd. for C;yH;9Br,NO3;S+H
499.9531, found 499.9533.

tert-butyl  2-((1R*,3S*)-5-bromo-1-(4-bromophenyl)-1-oxido-3H-1A"-benzo[d] isothiazol-3-yl)
gr acetate (39°). 20 h, 9.2 mg, 37% yield. '"H NMR (400 MHz, CDCls): &
o ©/ 7.75 (d, J = 8.8 Hz, 3H), 7.65 (d, J = 8.4 Hz, 2H), 7.57 (d, J = 8.0 Hz,

AT

\‘C 1H), 7.35 (d, J = 8.4 Hz, 1H), 5.44 (t, J = 6.4 Hz, 1H), 3.01 (dd, J; = 6.0
o t Hz, Jp = 16.0 Hz, 1H), 2.77 (dd, J = 7.2 Hz, J, = 16.0 Hz, 1H), 1.48 (s,
OBU " 9H) ppm. 13C NMR (100 MHz, CDCly): § 170.2, 150.4, 139.4, 137.5,

0 132.6, 132.6, 130.9, 129.1, 127.8, 127.8, 123.6, 81.4, 66.1, 44.4, 28.1
ppm. ESI HRMS: caled. for C;oH;9Br,NO;S+H 499.9531, found

N
39’
499.9537.
tert-butyl 2-((1S*,3S*)-6-methyl-1-oxido-1-(m-tolyl)-3H-11"-benzo[d]isothiazol-3-yl)acetate (3h).

20 h, 8.1 mg, 44% yield. "H NMR (400 MHz, CDCLy): § 7.84 (s, 1H),
7.82-7.79 (m, 1H), 7.44-7.40 (m, 3H), 7.34 (d, J = 8.0 Hz, 1H), 7.30

HaC 5 CHs
N (s, 1H), 5.55 (t, = 6.8 Hz, 1H), 2.87 (dd, J; = 6.4 Hz, J, = 15.2 Hz,
o'Bu 1H), 2.76 (dd, J, = 6.8 Hz, J,= 15.2 Hz, 1H), 2.43 (s, 3H), 2.37 (s,
( 3H), 1.51 (s, 9H) ppm. *C NMR (100 MHz, CDCLy): § 170.6, 145.1,
3h

139.9, 139.5, 139.3, 134.2, 133.4, 130.1, 129.4, 129.0, 127.0, 123.3,
122.3, 81.0, 65.3, 43.5, 28.2, 21.4, 21.1 ppm. ESI HRMS: calcd. for
C,1HysNO3S+H 372.1633, found 372.1629.

@)

tert-butyl 2-((1R*,3S*)-6-methyl-1-oxido-1-(m-tolyl)-3H-1A"-benzo[ d]isothiazol-3-yl)acetate
@\ (3h"). 20 h, 8.5 mg, 46% yield. 'H NMR (400 MHz, CDCls): § 7.73

HaC O\\S\o cH, (4= 6.4Hz, 1H), 7.69 (s, 1H), 7.45 (d,J = 7.6 Hz, 1H), 7.41-7.34
N (m, 3H), 7.30 (s, 1H), 5.46 (t, J = 6.4 Hz, 1H), 3.00 (dd, J; = 6.0 Hz,
0'Bu J,=16.0 Hz, 1H), 2.75 (dd, J; = 7.2 Hz, J, = 16.0 Hz, 1H), 2.40 (s,
(0]
3h'

3H), 2.37 (s, 3H), 1.49 (s, 9H) ppm. *C NMR (100 MHz, CDCL):
170.8, 145.4, 140.7, 139.5, 139.3, 139.0, 134.0, 133.5, 129.6, 129.0,
126.5, 123.7, 122.3, 80.9, 66.0, 44.9, 28.2, 21.3, 21.1 ppm.

tert-butyl 2-((1R*,3S*)6-chloro-1-(3-chlorophenyl)- 1-oxido-3H-1A"*benzo[d]isothiazol-3-yl)
acetate (3i’). 20 h, 8.4 mg, 41% yield. "H NMR (400 MHz, CDCl): &
@\ 7.86 (s, 1H), 7.81 (d, J=8.0 Hz, 1H), 7.58 (d, J = 8.4 Hz, 2H), 7.54 (s,

I

cl O\\s\\;‘ cl 1H), 7.48 (t,J = 8.4 Hz, 2H), 5.47 (t, J = 6.8 Hz, 1H), 2.99 (dd, J; = 6.0
N Hz, J, = 16.0 Hz, 1H), 2.78 (dd, J; = 7.2 Hz, J, = 16.0 Hz, 1H), 1.48 (s,

OBU  9H) ppm. "*C NMR (100 MHz, CDCls): § 170.3, 146.7, 142.0, 139.9,

;o O 135.5,135.3,133.8, 132.9, 130.5, 129.4, 127.6, 125.3, 122.4, 81.4, 66.2,

|

44 .4, 28.1 ppm. ESI HRMS: calcd. for C19H;9CI,NOs;S+H 412.0541,
found 412.0539.

tert-butyl 2-((1S*,3S*)-7-methoxy-1-(2-methoxyphenyl)- 1-oxido-3H-1A*benzo[d]isothiazol-3-yl)



H5CO 0
S
N OCH,
OBu
e
3j

120.5, 1154, 112.2,

C,1HsNOsS+H 404.

tert-butyl 2-((1R*,3S

found 404.1534.

tert-butyl 2-((1S*,3S

HiC o

A\

N CH,
OBu
(0]
3k

found 372.1632.

tert-butyl 2-((1R*,3S

acetate (3j). 20 h, 7.9 mg, 39% yield. "H NMR (400 MHz, CDCl;): & 8.24
(dd, J; = 1.6 Hz, J, = 8.0 Hz, 1H), 7.56-7.49 (m, 2H), 7.13-7.10 (m, 2H),
6.88 (d, J=8.0 Hz, 1H), 6.82 (d, J = 8.0Hz, 1H), 5.55 (t, J = 6.8 Hz, 1H),
3.73 (s, 3H), 3.54 (s, 3H), 2.86 (dd, J; = 6.4 Hz, J, = 15.2 Hz, 1H), 2.62 (dd,
J; = 6.8 Hz, J, = 15.6 Hz, 1H), 1.52 (s, 9H) ppm. BC NMR (100 MHz,
CDCL): 6 171.2, 157.5, 154.9, 152.0, 135.0, 134.7, 132.3, 127.5, 126.1,
110.0, 80.9, 65.7, 56.0, 55.2, 43.0, 28.2 ppm. ESI HRMS: caled. for
1532, found 404.1529.

*)-7-methoxy- 1-(2-methoxyphenyl)-1-oxido-3H-1A"-benzo[ d]isothiazol-3-yl)
acetate (3j°). 20 h, 8.5 mg, 42% yield. "H NMR (400 MHz, CDCLy): & 8.23
(dd,J;=1.6 Hz, J,=8.0 Hz, 1H), 7.53-7.47 (m, 2H), 7.08 (t,J = 7.6 Hz, 2H),
6.84-6.79 (m, 2H), 5.26 (t, J = 6.8 Hz, 1H), 3.74 (s, 3H), 3.55 (s, 3H), 2.95
(dd, J;=6.0 Hz, J,=16.0 Hz, 1H), 2.80 (dd, J; = 6.8 Hz, J, = 16.0 Hz, 1H),
1.47 (s, 9H) ppm. *C NMR (100 MHz, CDCl5): & 171.0, 157.9, 155.1, 153.0,
134.8, 134.7, 132.0, 128.7, 125.3, 120.2, 115.2, 112.1, 109.9, 80.8, 65.3,
56.0,55.9,43.9, 28.1 ppm. ESI HRMS: calcd. for C,;H,sNOsS+H 404.1532,

*)-7-methyl-1-oxido- 1-(o-tolyl)-3H-1A"-benzo[ d]isothiazol-3-yl)acetate (3K).
20 h, 7.6 mg, 40% yield. "H NMR (400 MHz, CDCls): 6 8.13 (d, J = 8.0 Hz,
1H), 7.48 (t, J=7.6 Hz, 2H), 7.41 (t,J=7.6 Hz, 2H), 7.24 (d, J = 7.6 Hz, 1H),
7.20 (d,J=7.2 Hz, 1H), 5.45 (t, J = 7.2 Hz, 1H), 2.89 (dd, J; = 6.4 Hz, J, =
15.6 Hz, 1H), 2.75 (dd, J; = 7.6 Hz, J, = 15.6 Hz, 1H), 2.20 (s, 3H), 2.15 (s,
3H), 1.51 (s, 9H) ppm. *C NMR (100 MHz, CDCly): & 170.8, 148.7, 138.9,
137.3,137.2,134.0,133.4,132.9,132.9,131.3,130.4, 126.8, 121.4, 81.1, 65.1,
42.1,28.2,20.5, 17.3 ppm. ESI HRMS: calcd. for C,;H,sNO3;S+H 372.1633,

*)-7-methyl-1-oxido- 1-(o-tolyl)-3H-1A"-benzo[ d]isothiazol-3-yl)acetate (3K”).
20 h, 8 mg, 43% yield. "H NMR (400 MHz, CDCl): & 8.35 (d, J = 8.0 Hz,
1H), 7.48-7.45 (m, 2H), 7.41 (t,J=6.8 Hz, 2H), 7.18 (d, J = 7.2 Hz, 2H), 5.35
(t, J=6.8 Hz, 1H), 2.97 (dd, J; = 6.4 Hz, J, = 16.0 Hz, 1H), 2.78 (dd, J, = 7.2
Hz, J,=16.0 Hz, 1H), 2.16 (s, 3H), 1.93 (s, 3H), 1.48 (s, 9H) ppm. *C NMR
(100 MHz, CDCls): 6 170.7, 149.2, 139.2, 137.6, 135.8, 134.3, 133.4, 133.0,
132.8,131.9, 130.5, 126.6, 121.5, 80.9, 65.4, 44.6, 28.1, 18.9, 16.8 ppm. ESI
HRMS: calcd. for C,;H,sNO3S+H 372.1633, found 372.1630.

tert-butyl  2-((1S*,3S*)-7-chloro-1-(2-chlorophenyl)-1-oxido-3H-1A"*-benzo
[d]isothiazol-3-y1) acetate (3I). 20 h, 7.9 mg, 38% yield. 'H NMR (400 MHz,
CDCl;): 6 8.51 (d, J = 7.8 Hz, 1H), 7.57-7.52 (m, 4H), 7.44-7.38 (m, 2H),
5.62 (t,J=6.8 Hz, 1H), 3.00 (dd, J; = 6.4 Hz, J, = 16.0 Hz, 1H), 2.81 (dd, J; =
7.2 Hz, J, = 16.0 Hz, 1H), 1.53 (s, 9H) ppm. *C NMR (100 MHz, CDCls): &
170.9, 151.4, 135.9, 135.5, 134.9, 134.4, 133.6, 133.2, 132.1, 129.4, 128.6,



127.6, 122.6, 81.3, 65.6, 41.2, 28.2 ppm. ESI HRMS: calcd. for C19H9CI,NO3S+H 412.0541,
found 412.0543.

tert-butyl 2-((1R*,3S*)-7-chloro-1-(2-chlorophenyl)- 1-oxido-3H-1A*benzo[d]isothiazol-3-yl)
acetate (3I”). 20 h, 8.2 mg, 40% yield. 'HNMR (400 MHz, CDCl3): 6 7.93 (d,
J=7.8Hz, 1H), 7.60 (t, J=7.2 Hz, 1H), 7.51 (t,J = 6.4 Hz, 4H), 7.34 (dd, J; =
2.4 Hz, J,=5.2 Hz, 1H), 5.50 (t, J = 6.4 Hz, 1H), 3.01 (dd, J, = 6.0 Hz, J, =
16.0 Hz, 1H), 2.79 (dd, J; = 6.8 Hz, J, = 16.0 Hz, 1H), 1.47 (s, 9H) ppm. "*C
NMR (100 MHz, CDCl;): 6 170.4, 151.0, 139.7, 136.3, 134.1, 133.6, 130.6,
129.8, 129.3, 129.1, 128.8, 122.6, 81.2, 66.1, 44.7, 28.1 ppm. ESI HRMS:
caled. for C19H19CILNO3S+H 412.0541, found 412.0543.

tert-butyl 2-((1S*,3S*)-1-(naphthalen-2-yl)-1-oxido-3H-1A*-naphtho[2,3-d]isothiazol-3-yl)acetate
(3m). 20 h, 9.1 mg, 41% yield. "H NMR (400 MHz, CDCls): & 8.81 (s,

‘ 1H), 8.04 (s, 1H), 8.02 (s, 1H), 7.94 (t, J = 8.4 Hz, 4H), 7.86 (d, J = 8.0
Hz, 1H), 7.70-7.60 (m, 4H), 7.53 (t,J = 7.8 Hz, 1H), 5.82 (t, J= 6.4 Hz,

S O 1H), 3.08 (dd, J, = 6.4 Hz, J, = 15.2 Hz, 1H), 2.98 (dd, J; = 6.8 Hz, J, =
OO N 15.2 Hz, 1H), 1.57 (s, 9H) ppm. *C NMR (100 MHz, CDCls): & 170.7,
oBu 135.3, 135.0, 132.4, 131.9, 129.6, 129.4, 129.2, 129.2, 128.7, 128.5,

127.9, 127.5, 127.1, 124.5, 122.9, 122.7, 100.0, 81.1, 65.1, 44.1, 28.3

3m ppm. EST HRMS: calcd. for C,;HsNO;S+H 444.1633, found 444.1633.

tert-butyl (E)-3-(2-(thiophene-2-sulfonimidoyl)thiophen-3-yl)acrylate (30”).
20 h, 10.8 mg, 61% yield. '"H NMR (400 MHz, CDCls): & 8.35 (d, J = 16.0
Hz, 1H), 7.74 (dd, J, = 1.2 Hz, J,=4.0 Hz, 1H), 7.62 (dd, J;=1.4 Hz, J,=4.4
Hz, 1H), 7.50 (d, J=5.2 Hz, 1H), 7.25 (d, J=5.2 Hz, 1H), 7.08-7.05 (m, 1H),
6.21 (d,J=16.0 Hz, 1H), 3.68 (s, 1H), 1.55 (s, 9H) ppm. °C NMR (100 MHz,
CDCl;): 6 165.5,145.4,139.4,134.0,133.4,133.2,131.2, 128.0, 127.4, 124.6,
81.0, 28.2 ppm. ESI HRMS: calcd. for C;sH;7NO3S;+H 356.0449, found
30" 356.0448.

tert-butyl 2-((1S*,3S*)-1-methyl-1-oxido-3H-11"-benzo[d]isothiazol-3-yl)acetate (3p). 12 h, 4.4
O\\S'CH3 mg, 31% yield. "HNMR (400 MHz, CDCls): 6 7.81 (d, J=7.8 Hz, 1H), 7.62 (t,
N J =7.2Hz, 1H), 7.57-7.52 (m, 2H), 5.37 (t, J = 5.6 Hz, 1H), 3.40 (s, 3H),
2.84-2.73 (m, 2H), 1.39 (s, 9H) ppm. °*C NMR (100 MHz, CDCls): § 170.1,
148.9, 137.3, 132.6, 128.9, 123.8, 123.5, 121.9, 80.7, 66.0, 45.1, 42.0, 28.1

s 0o ppm. ESI HRMS: calcd. for Ci4H;9NO3;S+H 282.1164, found.282.1169.

p

tert-butyl 2-((1R*,3S*)-1-methyl-1-oxido-3H-1A"-benzo[d]isothiazol-3-yl)acetate (3p’). 12 h, 4.5
o mg, 32% yield. "H NMR (400 MHz, CDCl;): § 7.81 (d, J= 5.2 Hz, 1H), 7.63 (t,
Yo CHa J=4.8Hz, 1H), 7.56 (t, J = 4.8 Hz, 2H), 5.23 (t, = 4.4 Hz, 1H), 3.33 (s, 3H),

NS

OBu

N 2.81 (dd, J; = 4.4 Hz, J, = 10.8 Hz, 1H), 2.72 (dd, J; = 4.4 Hz, J, = 10.8 Hz,
O'Bu  1H), 1.45 (s, 9H) ppm. *C NMR (151 MHz, CDCL): § 170.5, 149.1, 137.2,
% 132.8, 129.1, 124.4, 122.0, 123.8, 121.9, 80.7, 66.0, 45.1, 42.0, 28.1 ppm. ESI

3p



HRMS: calcd. for C4H,9NO;S+H 282.1164, found.282.1165.

methyl 2-((1S*,3S*)-1-oxido-1-phenyl-3H-1A"-benzo[d]isothiazol-3-yl)acetate (4a). 20 h, 6.7 mg,
@ 45% yield. "H NMR (400 MHz, CDCl3): 6 8.01 (d, J = 5.2 Hz, 2H), 7.62 (t,J =

Q 4.8 Hz, 1H), 7.59-7.53 (m, SH), 7.45 (t, J = 4.8 Hz, 1H), 5.65 (t, J = 4.4 Hz, 1H),

I\
S
N 3.79 (s,3H), 3.01 (dd, J; =3.6 Hz, J, = 10.0 Hz, 1H), 2.85 (dd, J1 = 5.2 Hz, J, =
o_ 10.0 Hz, 1H) ppm. *C NMR (100 MHz, CDCL): § 171.6, 147.3, 139.7, 139.0,
@)
a

7,

133.5, 132.4, 129.7, 129.3, 129.2, 123.6, 122.5, 65.4, 52.0, 42.1 ppm. ESI

4 HRMS: calcd. for C;¢H;sNO3;S+H 302.0851, found 302.0960.

methyl 2-((1R*,3S*)-1-oxido- 1-phenyl-3H-1)*-benzo[d]isothiazol-3-yl)acetate (4a’). 20 h, 7 mg,
@ 46% yield. "H NMR (400 MHz, CDCls): & 7.91 (d, J = 7.6 Hz, 2H), 7.61-7.49
O—
o]

O\\S (m, 6H), 7.45 (t,J=7.2 Hz, 1H), 5.56 (t, J= 6.8 Hz, 1H), 3.77 (s, 3H), 3.02-2.92
©;{N\( (m, 2H), ppm. *C NMR (150 MHz, CDCl3): § 171.8, 147.5, 140.4, 138.7, 133.3,
43’
ethyl 2-((1 S*,3S*)—1—oxido—l—phenyl—3H—17»4—benzo[d]isothiazol—3—yl)acetate (4b). 20 h, 6.9 mg,

132.4, 129.3, 129.2, 129.1, 123.9, 122.6, 66.3, 51.9, 43.7 ppm. ESI HRMS:
caled. for CiH;sNO;S+H 302.0851, found 302.0965.
44% yield. "H NMR (400 MHz, CDCLs): § 8.01 (d, J = 7.6 Hz, 2H), 7.62 (t, J

o @ =7.2 Hz, 1H), 7.59-7.53 (m, 5H), 7.45 (t,J= 6.8 Hz, 1H), 5.65 (t,J=6.4 Hz,
\\S\ 1H), 4.25 (q, J = 6.8 Hz, 2H), 2.98 (dd, J; = 5.6 Hz, J, = 15.2 Hz, 1H), 2.86
N (dd, J; = 7.6 Hz, J, = 15.2 Hz, 1H), 1.29 (t, J = 7.2 Hz, 3H) ppm. *C NMR
o~/ (100 MHz, CDCl3): 6 171.1, 147.5, 139.8, 139.0, 133.5, 132.4, 129.7, 129.2,

“© o 129.2, 123.6, 122.5, 65.5, 60.9, 42.3, 14.2 ppm. ESI HRMS: calcd. for

Cy7H;7NOsS+H 316.1007, found 316.1002.

ethyl 2-((1R*,3S*)-1-oxido-1-phenyl-3H-1A"-benzo[d]isothiazol-3-yl)acetate (4b’). 20 h, 7.4 mg,
47% yield. "HNMR (400 MHz, CDCLy): & 7.91 (d, J = 7.6 Hz, 2H), 7.59-7.49
@ (m, 6H), 7.46-7.44 (m, 1H), 5.55 (t, J=6.8 Hz, 1H), 4.23 (q, J=7.2 Hz, 2H),
N 3.03-2.90 (m, 2H), 1.28 (t, J = 7.2 Hz, 3H) ppm. °C NMR (100 MHz,
o CDCL): & 171.3, 147.7, 140.5, 138.7, 133.3, 132.4, 129.3, 129.2, 129.1,
124.0, 122.5, 66.3, 60.7, 43.8, 142 ppm. ESI HRMS: calcd. for

4b' © Ci7H7NO3S+H 316.1007, found 316.1010.

butyl 2-((1S*,3S*)-1-oxido-1-phenyl-3H-11"-benzo[d]isothiazol-3-yl)acetate (4c). 20 h, 7.7 mg,
/@ 45% yield. 'H NMR (400 MHz, CDCls): & 8.02-8.00 (m, 2H), 7.64-7.58 (m,

O\\S 1H), 7.57-7.52 (m, 5H), 7.46-7.42 (m, 1H), 5.64 (t,J = 6.8 Hz, 1H), 4.19 (t, J
N = 6.8 Hz, 2H), 3.00-2.85 (m, 2H), 1.67-1.60 (m, 2H), 1.41-1.35 (m, 2H), 0.92
O"Bu (t, J=7.2 Hz, 3H) ppm. *C NMR (100 MHz, CDCLy): § 171.2, 147.5, 139.8,

5 139.0, 133.5, 132.4, 129.7, 129.2, 129.2, 123.6, 122.5, 65.5, 64.8, 42.3, 30.6,

4c 19.1, 13.7 ppm. ESI HRMS: calcd. for C;oHNO;S+H 344.1320, found

344.1316.

butyl 2-((1R*,3S*)-1-oxido-1-phenyl-3H-1A"-benzo[d]isothiazol-3-yl)acetate (4c’). 20 h, 8.1 mg,



47% yield. "H NMR (400 MHz, CDCLy): § 7.92-7.90 (m, 2H), 7.60-7.42 (m,
7H), 5.55 (t, J = 6.8 Hz, 1H), 4.20-4.16 (m, 2H), 3.02 (dd, J; = 6.8 Hz, J, =
16.0 Hz, 1H), 2.91 (dd, J; = 6.4 Hz, J, = 15.6 Hz, 1H), 1.66-1.59 (m, 2H),
1.41-1.34 (m, 2H), 0.93 (t, J = 7.2 Hz, 3H) ppm. '>C NMR (100 MHz, CDClL;):
5 171.4, 147.8, 140.6, 138.8, 133.3, 132.4, 129.4, 129.2, 129.1, 124.0, 122.6,
66.3, 64.7,43.8,30.6, 19.1, 13.7 ppm. ESI HRMS: calcd. for C1sHy NO;S+H

344.1320, found 344.1321.

2,2 2-trifluoroethyl

2-((1S*,3S*)-1-oxido-1-phenyl-3H-11"-benzo[d]isothiazol-3-yl)acetate (4d).
20 h, 8.1 mg, 44% yield. "H NMR (400 MHz, CDCl): 6 8.01 (d, J=7.6
Hz, 2H), 7.66-7.53 (m, 6H), 7.47 (t, J = 8.0Hz, 1H), 5.66 (t, J = 6.0 Hz,
1H), 4.60-4.55 (m, 2H), 3.15 (dd, J, = 5.2 Hz, J, = 15,2 Hz, 1H), 2.89 (dd,

CF3 J;=8.4Hz, J,=15.2 Hz, 1H) ppm. °*C NMR (100 MHz, CDCl;): & 169.5,

146.8, 139.5,139.1, 133.6, 132.5, 129.7, 129.5, 129.3, 123.0 (t, ] =90 Hz),
65.1, 60.6 (t, J = 40 Hz), 41.6 ppm. ESI HRMS: calcd. for
C17H14F3NO;sS+H 370.0725, found 370.0795.

2,2, 2-trifluoroethyl 2-((1R*,3S*)-1-oxido-1-phenyl-3H-11"-benzo[d]isothiazol-3-yl)acetate (4d”).

T
<

.0

o

4d’

20 h, 8.5 mg, 46% yield. "H NMR (400 MHz, CDCls): § 7.91 (d, J=7.6
Hz, 2H), 7.60 (t, J = 7.2 Hz, 2H), 7.53 (t, J = 7.2Hz, 3H), 7.50-7.45 (m,
2H), 5.55 (t, J = 6.4 Hz, 1H), 4.70-4.61 (m, 1H), 4.52-4.42 (m, 1H),

CFs; 3.15-3.02 (m, 2H) ppm. *C NMR (100 MHz, CDCL): & 169.6, 147.0,

140.3,138.9,133.5,132.6,129.5,129.4,129.2, 123.3 (t,J =100 Hz), 65.9,
60.5 (t, J =40 Hz), 43.1 ppm. ESIT HRMS: calcd. for C{7H;4F;NO3;S+H
370.0725, found 370.0791.

benzyl 2-((1S*,3S*)-1-oxido- 1-phenyl-3H-11*-benzo[d]isothiazol-3-yl)acetate (4e). 20 h, 7.8 mg,

41% yield. '"H NMR (400 MHz, CDCl;): & 8.00 (d, J = 8.0 Hz, 2H), 7.62-7.58
(m, 1H), 7.53-7.49 (m, 4H), 7.47-7.40 (m, 2H), 7.37-7.31 (m, 5H), 5.67 (t, J =
7.2 Hz, 1H), 5.23 (s, 2H), 3.02 (dd, J; = 6.0 Hz, J, = 15.2 Hz, 1H), 2.92 (dd, J;
=7.6 Hz, J, = 15.2 Hz, 1H) ppm. >*C NMR (100 MHz, CDCl5): & 170.9, 147.3,
139.7, 139.0, 135.7, 133.5, 132.4, 129.7, 129.3, 129.2, 128.6, 128.4, 128.3,
123.6, 122.5, 66.7, 65.5, 42.3 ppm. ESI HRMS: calcd. for C,,H;9NO3;S+H
378.1164, found 378.1163.

benzyl 2-((1R*,3S*)-1-oxido-1-phenyl-3H-1A"*-benzo[d]isothiazol-3-yl)acetate (4e”). 20 h, 8.1 mg,

43% yield. "H NMR (400 MHz, CDCls): § 7.91 (d, J = 8.0 Hz, 2H), 7.59 (t, J =
6.8 Hz, 1H), 7.50 (t, J = 7.8 Hz, 4H), 7.47-7.42 (m, 2H), 7.39-7.32 (m, SH),
5.56 (t, J=6.8 Hz, 1H), 5.29-5.17 (m, 2H), 3.08 (dd, J; = 7.2 Hz, J, = 16.0 Hz,
1H), 2.96 (dd, J; = 6.4 Hz, J, = 15.6 Hz, 1H) ppm. °C NMR (100 MHz,
CDCly): 8 171.1, 147.6, 140.6, 138.8, 135.8, 133.4, 132.4, 129.4, 129.2, 129.2,
128.5,128.4, 128.2, 124.0, 122.6, 66.6, 66.3, 43.9 ppm. ESI HRMS: calcd. for
CH9NO;S+H 378.1164, found 378.1168.



OCHj3 tert-butyl 2-((1R*,3S*)-1-(4-methoxyphenyl)-
@ 1-oxido-3H-1A"-benzo [d]isothiazol-3-yl)acetate
-1-phenyl-3H-114-benzo [d]isothiazol-3-yl)acetate
O'BU  (3¢%). 20 h, 8.6 mg, 46% yield. "H NMR (400 MHz,

(0]
3r 7.41-7.39 (m, 2H), 7.02 (s, 1H), 6.98-6.93 (m, 3H),
Sqi3r=2:1 5.48 (t, J = 6.8 Hz, 1H), 5.43 (t, J = 6.4 Hz, 1H),

Q\ \‘©/ Q
S RN (3q). tert-butyl 2-((1R*,3S%)-5-methoxy-1-oxido
* N
O'Bu H3CO
0 CDCly): 5 7.89-7.83 (m, 3H), 7.57-7.43 (m, 5H),
3q'
3.85 (s, 3H), 3.85 (s, 3H), 3.04-3.00 (m, 2H), 2.80-2.75 (m, 2H), 1.50 (s, 9H), 1.48 (s, 9H) ppm.

tert-butyl
OCHs 5 ((18*,3S*)-1-(4-chlorophenyl)-5-metho
xy-1-oxido-3H- 11*-benzo[d]isothiazol-3-

O\\S\\/@ % ,@
N + N yl)acetate (3s). tert-butyl
HsCO o'Bu Cl O'Bu 2-((1S*,3S8*)-5-chloro-1-(4-methoxyphen
S O yl)-1-oxido-3H-1A"-benzo[d]isothiazol-3-

yl)acetate (3t). 20 h, 8.3 mg, 41% yield.

8s:3t=1:2 '"H NMR (400 MHz, CDCls): § 7.93 (d, J

= 8.8 Hz, 2H), 7.81 (d, J = 8.4 Hz, 2H), 7.53 (s, 1H), 7.45 (d, J = 8.4 Hz, 1H), 7.41-7.37 (m, 2H),

7.00-6.94 (m, 3H), 5.50 (t, J = 6.4 Hz, 1H), 5.40 (t, J = 6.4 Hz, 1H), 3.87 (s, 3H), 3.85 (s, 3H),
3.02-2.98 (m, 1H), 2.93-2.89 (m, 1H), 2.87-2.73 (m, 2H), 1.49 (s, 14H) ppm.

Cl

tert-butyl
2-((1R*,3S*)-1-(4-chlorophenyl)-5-meth
oxy—l—oxid0—3H—1k4—benzo[d]isothiazol—3
-yl)acetate (3s7). tert-butyl
2-((1R*,3S*)-5-chloro-1-(4-methoxyphen
yl)-1-oxido-3H-1A"*benzo[d]isothiazol-3-
yl)acetate (3t”). 20 h, 8.5 mg, 42% yield.
33t =12 'H NMR (600 MHz, CDCl3): & 7.83-7.80
(m, 3H), 7.56 (s, 1H), 7.45 (d, J = 8.4 Hz, 1H), 7.40 (d, J = 8.4 Hz, 2H), 7.01 (s, 1H), 6.98-6.94 (m,
3H), 5.44 (t,J = 6.6 Hz, 1H), 5.40 (t, J = 6.6 Hz, 1H), 3.86 (s, 3H), 3.85 (s, 3H), 3.06-3.00 (m, 2H),
2.76-2.72 (m, 2H), 1.49 (s, 13H) ppm.

H3CO

OCH, tert-butyl
o ©/ 2-((1R*,3S*)-5-chloro- 1-(4-methoxyphenyl)-1-oxido-3H-1A"*-benz
\\S‘\‘\ o[d]isothiazol-3-yl)acetate (3t”). 20 h, 5.6 mg, 29% yield. 'H NMR
) (400 MHz, CDCl3): 6 7.83 (d, J=8.8 Hz, 2H), 7.56 (s, 1H), 7.39 (t, J
cl O'Bu =8.8 Hz, 2 H), 6.97 (d, J = 8.8 Hz, 2H), 5.44 (1, = 6.8 Hz, 1H), 3.86
3¢ o (s, 3H), 3.04 (dd, J, = 5.6 Hz, J, = 16 Hz, 1H), 2.74 (dd, J; = 7.6 Hz,
J, =16 Hz, 1H), 1.49 (s, 9H) ppm.
Reference
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