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General procedure for the synthesis of 2-(2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-

yl)acetate, 2: 

A mixture of 3-(2-aminoaryl)acrylate 1 (0.3 mmol), CS2 (1.2 mmol, 4.0 equiv, 91.2 mg), and 

DABCO (0.3 mmol, 1.0 equiv, 33.6 mg) was stirred in DMSO (2 mL) at room temperature. After 

completion of the reaction as indicated by TLC (about 2 d), the reaction was quenched by water 

and extracted with ethyl acetate. The organic layers were dried with anhydrous MgSO4, the 

solvent was evaporated under vacuum, and the residue was isolated by column chromatography 

with EtOAc/petroleum ether (1/5, v/v) as eluent to yield the desired products 2.  

 

Butyl 2-(2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2a): yellow oil (77.9 mg, 

88%); Rf 0.33; 
1
H NMR (400 MHz, CDCl3) δ 0.90 (t, J = 7.6 Hz, 3H), 1.27-1.35 (m, 2H), 1.53-

1.59 (m, 2H), 2.79 (dd, J = 7.2, 6.8 Hz, 1H), 2.95 (dd, J = 8.4, 8.0 Hz, 1H), 4.09 (t, J = 6.8 Hz, 

2H), 4.47 (t, J = 7.6 Hz, 1H), 7.11 (d, J = 8.0 Hz, 1H), 7.18 (t, J = 7.2 Hz, 1H), 7.25 (d, J = 

7.2 Hz, 1H), 7.32 (t, J = 8.0 Hz, 1H), 10.75 (br, 1H); 
13

C NMR (100 MHz, CDCl3) δ 13.6, 19.0, 

29.7, 42.1, 42.5, 65.1, 117.5, 121.7, 126.0, 127.6, 129.2, 136.0, 169.8, 192.7; IR (KBr) ν/cm
−1

: 

3249 (m), 3163 (m), 2932 (m), 1731 (st), 1515 (st), 1487 (st), 1340 (m), 1024 (m), 757 (m); 

HRMS (ESI): m/z [M + H]
+ 

calcd for C14H18NO2S2: 296.0779; found: 296.0783. 

 

Butyl 2-(6-methyl-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2b): yellow oil 

(69.5 mg, 75%); Rf 0.39; 
1
H NMR (400 MHz, CDCl3) δ 0.92 (t, J = 7.6 Hz, 3H), 1.24-1.35 (m, 

2H), 1.53-1.60 (m, 2H), 2.33 (s, 3H), 2.76 (dd, J = 7.2, 6.8 Hz, 1H), 2.92 (dd, J = 8.4, 8.0 Hz, 

1H), 4.09 (t, J = 6.8 Hz, 2H), 4.42 (t, J = 7.6 Hz, 1H), 6.97 (d, J = 8.0 Hz, 1H), 7.05 (s, 1H), 7.12 

(d, J = 7.6 Hz, 1H), 10.45 (br, 1H); 
13

C NMR (100 MHz, CDCl3) δ 13.7, 19.0, 20.9, 30.5, 42.2, 
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42.6, 65.1, 117.3, 121.6, 128.0, 129.7, 133.9, 136.0, 169.8, 192.2; IR (KBr) ν/cm
−1

: 3244 (m), 

3159 (m), 2926 (st), 1731 (st), 1500 (st), 1337 (m), 1028 (m); HRMS (ESI): m/z [M + H]
+ 

calcd 

for C15H20NO2S2: 310.0935; found: 310.0938. 

 

Butyl 2-(6-chloro-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2c): yellow oil 

(72.0 mg, 73%); Rf 0.39; 
1
H NMR (400 MHz, CDCl3) δ 0.91 (t, J = 7.6 Hz, 3H), 1.25-1.35 (m, 

2H), 1.53-1.60 (m, 2H), 2.80 (dd, J = 7.2, 7.2 Hz, 1H), 2.95 (dd, J = 8.0, 8.0 Hz, 1H), 4.09-4.13 

(m, 2H), 4.44 (t, J = 7.6 Hz, 1H), 7.09 (d, J = 8.4 Hz, 1H), 7.26-7.30 (m, 2H), 10.92 (br, 1H); 

13
C NMR (100 MHz, CDCl3) δ 13.7, 19.0, 30.5, 41.8, 42.3, 65.3, 118.7, 123.3, 127.6, 129.2, 

130.9, 134.7, 169.6, 192.4; IR (KBr) ν/ cm
−1

: 3239 (m), 3161 (m), 2959 (st), 1731 (st), 1486 (st), 

1325 (m), 1031 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for C14H17ClNO2S2: 330.0389; found: 

330.0392. 

 

Butyl 2-(6-fluoro-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2d): yellow oil 

(80.7 mg, 86%); Rf 0.36; 
1
H NMR (400 MHz, CDCl3) δ 0.91 (t, J = 7.6 Hz, 3H), 1.26-1.35 (m, 

2H), 1.55-1.60 (m, 2H), 2.81 (dd, J = 7.6, 7.6 Hz, 1H), 2.95 (dd, J = 8.0, 8.0 Hz, 1H), 4.11 (t, J = 

6.8 Hz, 1H), 4.45 (t, J = 7.6 Hz, 1H), 6.99-7.07 (m, 2H), 7.15 (dd, J = 3.2, 8.0 Hz, 1H), 11.07 (br, 

1H); 
13

C NMR (100 MHz, CDCl3) δ 13.7, 19.0, 30.5, 41.8, 42.1, 65.3, 114.6 (d, 
2
JC-F = 23.0 Hz), 

116.2 (d, 
2
JC-F = 23.0 Hz), 119.1 (d, 

2
JC-F = 8.0 Hz), 123.8 (d, 

2
JC-F = 8.0 Hz), 132.5, 159.8 (d, 

1
JC-F = 247.0 Hz), 169.7, 192.0; IR (KBr) ν/ cm

−1
: 3165 (m), 2960 (st), 1731 (st), 1494 (st), 1344 

(m), 1027 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for C14H17FNO2S2: 314.0685; found: 314.0690. 
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Butyl 2-(6-nitro-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2e): yellow solid 

(36.7 mg, 36%); Rf 0.33; mp 98-99 °C; 
1
H NMR (400 MHz, CDCl3) δ 0.92 (t, J = 7.6 Hz, 3H), 

1.27-1.36 (m, 2H), 1.56-1.62 (m, 2H), 2.86 (dd, J = 7.6, 7.2 Hz, 1H), 2.95 (dd, J = 7.6, 7.6 Hz, 

1H), 4.10-4.13 (m, 2H), 4.60 (t, J = 7.6 Hz, 1H), 7.21 (d, J = 9.6 Hz, 1H), 8.22-8.24 (m, 2H), 

10.56 (br, 1H); 
13

C NMR (100 MHz, CDCl3) δ 13.2, 18.5, 29.9, 41.2, 41.5, 65.0, 117.2, 122.0, 

123.4, 124.5, 139.9, 143.8, 168.7, 193.1; IR (KBr) ν/ cm
−1

: 3203 (m), 2959 (st), 1728 (st), 1337 

(m), 1290 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for C14H17N2O4S2: 341.0630; found: 341.0627. 

 

tert-Butyl 2-(6-methyl-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2f): yellow 

solid (80.6 mg, 87%); Rf 0.15; mp 115-116 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.43 (s, 9H), 2.30 

(s, 3H), 2.67-2.73 (m, 1H), 2.79-2.84 (m, 1H), 4.39 (t, J = 7.6 Hz, 1H), 4.42 (t, J = 7.6 Hz, 1H), 

7.03 (s, 1H), 7.05 (d, J = 8.0 Hz, 1H), 7.10 (d, J = 8.0 Hz, 1H), 11.08 (br, 1H); 
13

C NMR 

(100 MHz, CDCl3) δ20.9, 28.0, 42.3, 42.8, 81.8, 117.4, 121.6, 128.0, 129.6, 133.9, 135.7, 169.0, 

191.7; IR (KBr) ν/ cm
−1

: 3440 (m), 3149 (m), 2977 (st), 1603 (m), 1497 (st), 1348 (st), 1025 (st); 

HRMS (ESI): m/z [M + H]
+ 

calcd for C15H20NO2S2: 310.0935; found: 310.0932. 

 

Ethyl 2-(2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2g): yellow solid (64.1 mg, 

80%); Rf 0.27; mp 96-97 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.11 (t, J = 7.6 Hz, 3H), 2.70 (dd, J = 

8.0, 8.0 Hz, 1H), 2.84 (dd, J = 8.0, 8.0 Hz, 1H), 4.05 (t, J = 8.0 Hz, 2H), 4.42 (t, J = 8.0 Hz, 1H), 

7.05-7.20 (m, 4H), 10.07 (br, 1H); 
13

C NMR (100 MHz, CDCl3) δ 14.5, 42.4, 42.9, 65.6, 117.9, 

121.9, 126.3, 127.9, 129.5, 136.4, 170.2, 192.6; IR (KBr) ν/ cm
−1

: 3431 (m), 2980 (st), 1727 (st), 

1486 (m), 1347 (m), 1021 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for C12H14NO2S2: 268.0466; 

found: 268.0470. 
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Methyl 2-(2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2h): yellow solid (45.5 

mg, 60%); Rf 0.27; mp 119-120 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 2.80 (dd, J = 6.4, 6.8 Hz, 1H), 

2.96 (dd, J = 8.4, 8.4 Hz, 1H), 3.68 (s, 3H), 4.48 (t, J = 8.0 Hz, 1H), 7.14 (d, J = 7.6 Hz, 1H), 

7.18 (t, J = 7.6 Hz, 1H), 7.25 (d, J = 7.2 Hz, 1H), 7.32 (t, J = 7.6 Hz, 1H), 10.89 (br, 1H); 

13
C NMR (100 MHz, CDCl3) δ42.0, 42.3, 52.2, 117.6, 121.6, 126.0, 127.6, 129.2, 136.1, 170.2, 

192.5; IR (KBr) ν/cm
−1

: 3453 (w), 3160 (m), 2952 (st), 1731 (st), 1486 (st), 1245 (m), 1029 (m); 

HRMS (ESI): m/z [M + H]
+ 

calcd for C11H12NO2S2: 254.0309; found: 254.0302. 

 

Methyl 2-(6-chloro-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2i): yellow solid 

(62.0 mg, 72%); Rf 0.27; mp 120-121 
o
C; 

1
H NMR (400 MHz, CDCl3) δ2.80 (dd, J = 8.0, 8.0 Hz, 

1H), 2.96 (dd, J = 8.0, 8.0 Hz, 1H), 3.69 (s, 3H), 4.44 (t, J = 8.0 Hz, 1H), 7.10 (d, J = 8.0 Hz, 

1H), 7.25 (s, 1H), 7.27 (d, J = 8.0 Hz, 1H), 11.00 (br, 1H); 
13

C NMR (100 MHz, CDCl3) δ42.1, 

42.4, 52.6, 119.1, 123.7, 127.9, 129.6, 131.2, 135.1, 170.3, 192.6; IR (KBr) ν/cm
−1

: 3434 (m), 

3145 (m), 2967 (st), 1727 (st), 1517 (st), 1484 (m), 1347 (m), 1034 (m); HRMS (ESI): m/z 

[M + H]
+ 

calcd for C11H11ClNO2S2: 287.9920; found: 287.9925. 

 

Methyl 2-(6-methyl-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetate (2j): yellow solid 

(56.9 mg, 71%); Rf 0.24; mp 83-84 
o
C; 

1
H NMR (400 MHz, CDCl3) δ2.23 (s, 3H), 2.69 (dd, J = 

6.4, 6.4 Hz, 1H), 2.85 (dd, J = 8.4, 8.4 Hz, 1H), 3.60 (s, 3H), 4.33 (t, J = 8.0 Hz, 1H), 6.95 (d, J = 

8.4 Hz, 1H), 6.96 (s, 1H), 7.02 (d, J = 8.4 Hz, 1H), 10.86 (br, 1H); 
13

C NMR (100 MHz, CDCl3) 

δ20.9, 42.1, 42.4, 52.1, 117.5, 121.5, 127.9, 129.7, 133.9, 136.0, 170.3, 191.6; IR (KBr) ν/cm
−1

: 

3164 (m), 2922 (st), 1731 (st), 1504 (st), 1025 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for 

C12H14NO2S2: 268.0466; found: 268.0468. 
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Methyl 2-(2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)propanoate (2k): yellow solid 

(59.3 mg, 74%); Rf 0.32; mp 105-106 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.02 (d, J = 6.8 Hz, 

0.65H), 1.33 (d, J = 6.8 Hz, 2.35H), 2.83-2.87 (m, 1H), 3.55 (s, 2.35H), 3.76 (s, 0.65H), 4.13 (d, 

J = 7.2 Hz, 0.22H), 4.30 (d, J = 8.0 Hz, 0.78H), 7.05-7.10 (m, 1H), 7.12-7.18 (m, 2H), 7.30-7.34 

(m, 1H), 10.45 (br, 1H); 
13

C NMR (100 MHz, CDCl3) δ13.5, 46.9, 48.9, 52.1, 117.3, 120.6, 

125.7, 128.2, 129.2, 136.3, 173.4, 192.6; IR (KBr) ν/cm
−1

: 3459 (w), 3162 (m), 2985 (st), 1733 

(st), 1487 (st), 1347 (m), 1021 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for C12H14NO2S2: 

268.0466; found: 268.0461. 

 

Methyl 2-(6-chloro-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)propanoate (2l): yellow 

solid (49.7 mg, 55%); Rf 0.48; mp 99-100 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.06 (d, J = 6.8 Hz, 

0.6H), 1.33 (d, J = 6.8 Hz, 2.4H), 2.83-2.91 (m, 1H), 3.61 (s, 2.4H), 3.77 (s, 0.6H ), 4.15 (d, J = 

7.6 Hz, 0.2H), 4.27 (d, J = 7.6 Hz, 0.8H), 7.03 (d, J = 8.4 Hz, 1H), 7.17 (s, 1H), 7.29 (d, J = 

8.8 Hz, 1H), 10.65 (br, 1H); 
13

C NMR (100 MHz, CDCl3) δ13.4, 46.8, 48.5, 52.2, 118.5, 122.3, 

128.1, 129.2, 130.6, 134.9, 173.2, 192.3; IR (KBr) ν/cm
−1

: 3441 (m), 3243 (m), 2973 (st), 1732 

(st), 1486 (st), 1333 (m), 1026 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for C12H13ClNO2S2: 

302.0076; found: 302.0081. 

 

Methyl 2-(6-fluoro-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)propanoate (2m): yellow 

solid (46.2 mg, 54%); Rf 0.41; mp 142-143 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 0.99 (d, J = 

7.2 Hz, 1.5H), 1.26 (d, J = 7.2 Hz, 1.5H), 2.84-2.95 (m, 1H), 3.61 (s, 1.5H), 3.77 (m, 1.5H), 4.18 

(d, J = 9.6 Hz, 0.5H), 4.27 (d, J = 7.6 Hz, 0.5H), 6.92 (d, J = 8.0 Hz, 1H), 7.02-7.15 (m, 2H), 

10.83 (br, 0.5H), 10.90 (br, 0.5H); 
13

C NMR (100 MHz, CDCl3) δ 13.6, 46.6, 47.8, 52.4, 115.1 (d, 

2
JC-F = 23.0 Hz), 115.8 (d, 

2
JC-F = 23.0 Hz), 116.4 (d, 

2
JC-F = 8.0 Hz), 121.8 (d, 

2
JC-F = 8.0 Hz), 
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133.0, 159.5 (d, 
1
JC-F = 246.0 Hz), 173.3, 192.5; 15.5, 46.1, 48.6, 52.2, 115.1 (d, 

2
JC-F = 23.0 Hz), 

115.8 (d, 
2
JC-F = 23.0 Hz), 116.2 (d, 

2
JC-F = 8.0 Hz), 122.7 (d, 

2
JC-F = 8.0 Hz), 132.8, 159.7 (d, 

1
JC-F = 246.0 Hz), 173.9, 191.7; IR (KBr) ν/cm

−1
: 3161 (w), 2986 (w), 1731 (st), 1494 (st), 1337 

(m), 1011 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for C12H13FNO2S2: 286.0372; found: 286.0375. 

 

Methyl 2-(6-methyl-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)propanoate (2n): yellow 

solid (62.4 mg, 74%); Rf 0.41; mp 151-152 
o
C; 

1
H NMR (400 MHz, CDCl3) δ 1.02 (d, J = 

7.2 Hz, 1.2H), 1.31 (d, J = 7.2 Hz, 1.8H), 2.32 (s, 1.8H), 2.34 (s, 1.2H), 2.83-2.91 (m, 1H), 3.57 

(s, 1.8H), 3.76 (s, 1.2H ), 4.14 (d, J = 7.6 Hz, 0.4H), 4.28 (d, J = 7.6 Hz, 0.6H), 6.92-7.00 (m, 

2H), 7.10-7.15 (m, 1H), 10.41 (br, 0.6H), 10.49 (br, 0.4H); 
13

C NMR (100 MHz, CDCl3) δ13.2, 

20.9, 47.1, 48.9, 52.0, 117.3, 120.4, 128.6, 129.8, 134.1, 135.8, 173.4, 190.9; 15.6, 21.0, 46.3, 

48.1, 52.2, 117.2, 119.6, 129.4, 129.9, 134.2, 135.5, 174.2, 192.2; IR (KBr) ν/cm
−1

: 3450 (w), 

3157 (m), 2977 (st), 1731 (st), 1455(st), 1024 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for 

C13H16NO2S2: 282.0622; found: 282.0618. 

 

2-(2-Thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetonitrile (2o): yellow solid (59.4 mg, 

90%); Rf 0.16; mp 174-175 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ 3.05 (t, J = 7.6 Hz, 2H), 4.64 

(d, J = 5.6 Hz, 1H), 7.23 (t, J = 7.6 Hz, 1H), 7.31 (d, J = 7.6 Hz, 1H), 7.36-7.40 (m, 2H), 12.66 

(br, 1H); 
13

C NMR (100 MHz, DMSO-d6) δ26.6, 40.6, 117.4, 117.8, 120.1, 125.2, 128.2, 129.3, 

136.3, 189.3; IR (KBr) ν/cm
−1

: 3441 (m), 3156 (m), 2910 (st), 2247 (w), 1609 (m), 1525 (st), 

1492 (st), 1363 (m), 1014 (m); HRMS (ESI): m/z [M + H]
+ 

calcd for C10H9N2S2: 221.0207; 

found: 221.0205. 
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2-(6-Methyl-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetonitrile (2p): yellow solid 

(52.6 mg, 75%); Rf 0.18; mp 201-202 
o
C; 

1
H NMR (400 MHz, DMSO-d6) δ 2.29 (s, 3H), 3.05 (t, 

J = 6.2 Hz, 2H), 4.61 (t, J = 6.4 Hz, 1H), 7.19 (d, J = 6.8 Hz, 3H ), 12.71 (s, 1H ); 
13

C NMR 

(100 MHz, DMSO-d6) δ 21.7, 28.0, 41.8, 118.8, 119.0, 121.0, 129.5, 131.0, 135.4, 135.9, 189.8; 

IR (KBr) ν/cm
−1

: 3148 (m), 2957 (m), 2924 (m), 2250 (w), 1503 (st), 1027 (m); HRMS (ESI): 

m/z [M + H]
+ 

calcd for C11H11N2S2: 235.0364; found: 235.0362.  

 

2-(6-Chloro-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetonitrile (2q): yellow solid 

(33.5 mg, 44%); Rf 0.21; mp 226-227 
o
C; 

1
HNMR (400 MHz, DMSO-d6) δ 3.13 (s, 2H), 4.70 (s, 

1H), 7.32 (d, J = 8.0 Hz, 1H), 7.47-7.52 (m, 2H), 12.87 (s, 1H); 
13

C NMR (100 MHz, DMSO-d6) 

δ 26.5, 40.2, 117.5, 119.5, 121.8, 127.8, 128.7, 129.3, 135.3, 189.3; IR (KBr) ν/cm
−1

: 3438 (m), 

3144 (m), 2962 (st), 2251 (w), 1508 (st), 1483 (st), 1341 (st), 1029 (st); HRMS (ESI): m/z 

[M + H]
+ 

calcd for C10H8ClN2S2: 254.9817; found: 254.9822. 

 

2-(6-Fluoro-2-thioxo-2,4-dihydro-1H-benzo[d][1,3]thiazin-4-yl)acetonitrile (2r): yellow solid 

(37.8 mg, 53%); Rf 0.18; mp 210-212 
o
C; 

1
HNMR (400 MHz, DMSO-d6) δ 2.90-3.00 (m, 2H ), 

4.50 (t, 1H, J = 6.6 Hz, 1H ), 7.08-7.19 (m, 3H), 12.66 (s, 1H ); 
13

C NMR (100 MHz, DMSO-d6) 

δ 26.3, 40.3, 114.7 (d, 
2
JC-F = 24.0 Hz), 116.3 (d, 

2
JC-F = 23.0 Hz), 117.6, 119.7 (d, 

3
JC-F = 9.0 Hz), 

122.0 (d, 
3
JC-F = 8.0 Hz), 133.1, 158.6 (d, 

1
JC-F = 242.0 Hz), 188.8; IR (KBr) ν/cm

−1
: 3455 (m), 

3158 (m), 2977 (st), 2250 (w), 1698 (st), 1521 (st), 1493 (st), 1351 (m), 1028 (m); HRMS (ESI): 

m/z [M + H]
+ 

calcd for C10H8FN2S2: 239.0113; found: 239.0118. 
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Ethyl 2-(2-(methylthio)-4H-benzo[d][1,3]thiazin-4-yl)acetate (3): yellow oil (59.0 mg, 70%); Rf 

0.63; 
1
H NMR (400 MHz, CDCl3) δ 1.22 (t, J = 7.2 Hz, 3H), 2.60-2.66 (m, 3H), 2.69 (d, J = 

8.4 Hz, 1H) 4.09-4.15 (m, 2H), 4.45 (t, J = 7.0 Hz, 1H), 7.15-7.22 (m, 2H), 7.31-7.34 (m, 2H); 

13
C NMR (100 MHz, CDCl3) δ 14.2, 14.4, 40.1, 41.4, 60.9, 123.0, 126.2, 126.7, 126.8, 128.8, 

142.6, 158.9, 170.1; IR (KBr) ν/cm
−1

: 3030 (m), 2980 (m), 1731 (st), 1537 (st), 1392 (m); HRMS 

(ESI): m/z [M + H]
+ 

calcd for C13H16NO2S2: 282.0622; found: 282.0618. 
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