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1. General Comments

Analytical thin layer chromatography (TLC) was performed using Silica Gel HSGF254 pre-coated plates.
Flash column chromatography was performed using 200 - 300 Mesh Silica Gel. Proton nuclear magnetic
resonance ('H-NMR) spectra were recorded using Brucker Avance [IDMX 400MHz spectrometers. Chemical
shift (8) is reported in parts per million (ppm) downfield relative to tetramethylsilane (TMS, 0.00 ppm) or CDCl;
(7.26 ppm). Coupling constants (J) are reported in Hz. Multiplicities are reported using the following
abbreviations: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad; Carbon-13 nuclear magnetic
resonance (13C-NMR) spectra were recorded using a Brucker Avance I DMX 400 spectrometer at 100 MHz
Chemical shift is reported in ppm relative to the carbon resonance of CDCl; (77.00 ppm). High resolution mass
spectra (HRMS) were obtained using a Waters TOFMS GCT Premier instrument for HRMS by Center for
Instrumental Analysis of Zhejiang Sci-Tech University. The results are reported as m/e (relative ratio); Accurate

masses are reported for the molecular ion (M+) or a suitable fragment ion.

2. Procedure for the preparation of 1-sulfonyl-1,2,3-triazole
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General procedure: [l Under a nitrogen atmosphere, dry toluene (15 mL) was added to a flask charged

with copper (I) thiophene-2-carboxylate (CuTC, 0.095 g, 0.5 mmol, 0.1 equiv in regards to alkyne) and the
alkyne (5 mmol, 1 equiv). The reaction mixture was cooled in an ice-water bath. Subsequently, the sulfonyl
azide (6 mmol, 1.2 equiv) was added slowly as the limiting reagent to avoid a run-away exotherm, and the
reaction mixture was allowed to warm to room temperature and stirred until TLC analysis showed that
alkyne was completely consumed. The reaction mixture was filtered through a short plug of silica gel. The
filtrate was concentrated and then purified by flash chromatography with PE/EtOAc (2:1) as eluent to give

the corresponding product 1.



3. Procedure for the preparation of thiochromone
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General procedure:m Thiochromone were prepared according to previously reported procedures.

Thiophenols were purchased and used as received. A 250 mL flask was fitted with a stirrer bar and charged
with 1M NaOH (50 mL) and 1M Na,COj3; (50 mL). A solution of thiophenols 1 (100 mmol) in 60 mL EtOH
and 3-chloropropanoic acid (11 g, 102 mmol) in 40 mL H,O were added respectively to the above solution.
The reaction mixture was stirred at room temperature for 2 h, and then temperature increased to reflux.
After the reaction was completed as determined by TLC and cooled down to room temperature, EtOH was
evaporated and then the aqueous phase was acidified to pH 1~2 with conc HCI. The solution was extracted
with CH,Cl, for three times and the combined organic layers were dried over anhydrous Na,SO,, filtered,
and concentrated. The residue was purified by flash column chromatography (hexane/EtOAc, 20/1 to 3/1)
to produce 3-(phenylthio) propanoic acid in 85-95% yield.

A 250 mL flask was filled with 45 mL conc. H,SO, and cooled down to 0 °C. 3-(phenylthio) propanoic acid
was added slowly. Then the mixture was stirred at room temperature overnight. After the reaction was
completed as determined by TLC, the reaction was quenched by pouring onto ice and extracted with CH,Cl,
for three times. The combined organic layers were dried over anhydrous Na,SQOy, filtered, and concentrated.
The residue was purified by flash column chromatography (hexane/EtOAc, 10/1) to afford thiochroman-4-
one in 70-95% yield.

To a solution of thiochroman-4-one (30.5 mmol) in CH,Cl, (100 mL) was added N-chlorosuccinimide
(NCS) (30.5 mmol, 1.0 equiv) in one portion. This was stirred for 20 min at 5 °C, and then allowed to warm
to room temperature overnight. Water (50 ml) was added and the organic layer was separated and dried
(NayS0O,), and the product was purified by column chromatography (hexane/EtOAc, 5/1) to give
thiochromone 6 in 40-80% yield.



4. Procedure for the preparation of 9
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General procedure: Under a nitrogen atmosphere, dry toluene (1.0 mL) was added to reaction flask
charged with Rhy(OAc), (5 mol%), 1-sulfonyl-1,2,3-triazoles 1 (0.28 mmol, 1.4 equiv) and thiochromone
6 (0.2 mmol) at room temperature. Then the reaction mixture was stirred at 90 °C for the indicated time in
the manuscript. Upon completion of reaction by TLC, the reaction mixture was cooled to room temperature
and filtered through a short plug of silica gel. The filtrate was concentrated and the residue was purified by
flash chromatography with PE/EtOAc (15:1) as eluent to give the corresponding product 9.

5. Analytical data for 9
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(2Z.,57)-9-methyl-2-phenyl-4-(phenylsulfonyl)benzo[h][1,4]thiazonin-7(4H)-one (9a): yellow oil, 71.1 mg, yield:
82%; '"H NMR (400 MHz, CDCl;) 6 7.84 (d, J= 7.5 Hz, 2H), 7.74 (t, J=7.4 Hz, 1H), 7.62 (t, J=7.7 Hz, 2H), 7.49 —
7.42 (m, 2H), 7.28 (t, J = 6.7 Hz, 3H), 7.22 (d, J = 7.9 Hz, 1H), 7.10 (d, J = 7.9 Hz, 1H), 7.05 (s, 1H), 6.72 (s, 1H),
6.60 (d, J= 9.8 Hz, 1H), 5.72 (d, J = 9.8 Hz, 1H), 2.25 (s, 3H). 13C NMR (101 MHz, CDCl;) 8 197.8, 141.2, 139.5,
139.1, 137.4, 136.3, 133.8, 133.3, 132.6, 130.0, 129.5, 129.4, 128.3, 127.9, 127.3, 126.4, 125.9, 21.0. HRMS (ESI)
calcd for C,4,H,0NO;S," 434.0879, found 434.0877.
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(2Z,57))-9-methyl-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9b): yellow oil, 88.1 mg, yield: 98%; 'H
NMR (400 MHz, CDCl3) ¢ 7.77 (d, J = 8.1 Hz, 2H), 7.55 — 7.50 (m, 2H), 7.46 (d, J = 8.0 Hz, 2H), 7.33 (d, /= 6.2
Hz, 3H), 7.27 (d, /= 7.9 Hz, 1H), 7.15 (d, /= 7.9 Hz, 1H), 7.10 (s, 1H), 6.76 (s, 1H), 6.63 (d, /= 9.8 Hz, 1H), 5.78
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(d, J=9.8 Hz, 1H), 2.58 (s, 3H), 2.29 (d, /= 17.4 Hz, 3H). *C NMR (101 MHz, CDCl;) 6 197.8, 144.9, 139.1, 133.3,
132.7, 130.2, 130.0, 129.3, 128.4, 128.0, 127.6, 127.4, 126.0, 21.8, 21.0. HRMS (ESI) calcd for C,sH,oNO;S;*
448.1036, found 448.1034.

(2Z.,57)-9-methyl-2-phenyl-4-((2,4,6-triisopropylphenyl)sulfonyl)benzo[h][1,4]thiazonin-7(4H)-one (9¢): brown
oil, 105 mg, yield: 94%; 'H NMR (400 MHz, CDCl;) 8 7.47 — 7.39 (m, 2H), 7.25 (s, 3H), 7.22 (s, 1H), 7.06 (d, J =
7.8 Hz, 1H), 6.98 (s, 1H), 6.83 (d, /J=10.3 Hz, 1H), 6.83 (d, /= 10.3 Hz, 1H), 6.77 (s, 1H), 5.49 (d, /= 10.2 Hz, 1H),
4.16 —3.96 (m, 3H), 2.96 (dd, J= 13.8, 6.9 Hz, 1H), 2.23 (s, 3H), 1.33 — 1.27 (m, 18H). 3C NMR (101 MHz, CDCl5)
§199.0,154.2,151.7,140.6, 138.6, 137.8, 136.3, 132.6, 132.3, 130.2, 129.8, 129.0, 128.3, 128.0, 127.8, 126.8, 125.7,
124.4,111.2, 34.1, 24.9, 23.5, 20.9. HRMS (ESI) calcd for C33H35NO;S," 560.2288, found 560.2286.
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(2Z.,57))-4-((3,4-dimethoxyphenyl)sulfonyl)-9-methyl-2-phenylbenzo[h][1,4]thiazonin-7(4H)-one (9d): brown
oil, 99.4 mg, yield: 99%; '"H NMR (400 MHz, CDCls)  7.53 — 7.42 (m, 3H), 7.27 (d, J=4.9 Hz, 3H), 7.22 (d, /= 1.8
Hz, 2H), 7.08 (d, /= 7.8 Hz, 1H), 7.03 (d, J= 8.4 Hz, 2H), 6.75 (s, 1H), 6.63 (d, /= 9.9 Hz, 1H), 5.66 (d, /= 9.9 Hz,
1H), 4.03 (s, 3H), 3.93 (s, 3H), 2.24 (s, 3H). 3C NMR (101 MHz, CDCl;) 8 198.1, 153.5, 149.4, 141.1, 139.0, 136.3,
133.15, 132.6, 132.6, 129.9, 129.3, 129.1, 128.4, 128.0, 127.9, 126.4, 126.3, 126.1, 121.6, 110.8, 109.5, 56.3, 20.9.
HRMS (ESI) calcd for C,6H24NOsS,* 494.1090, found 494.1090.
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(2Z.,57)-4-((4-bromophenyl)sulfonyl)-9-methyl-2-phenylbenzo[h][1,4]thiazonin-7(4H)-one (9e¢): yellow oil, 83
mg, yield: 81%; '"H NMR (400 MHz, CDCls) 4 7.76 (d, J= 8.7 Hz, 2H), 7.69 (d, J = 8.7 Hz, 2H), 7.54 — 7.43 (m, 2H),
7.29 —7.30 ((m, 3H), 7.24 (s, 1H), 7.12 (d, J= 7.9 Hz, 1H), 7.06 (s, 1H), 6.70 (s, 1H), 6.57 (d, J=9.8 Hz, 1H), 5.77
(d,J=9.8 Hz, 1H), 2.27 (s, 3H). 3C NMR (101 MHz, CDCl;) 6 197.5, 141.1, 139.9, 139.3, 136.5, 136.1, 133.4, 132.8,
132.8, 130.0, 129.5, 129.1, 128.8, 128.4, 128.0, 126.9, 126.3, 125.5, 21.0. HRMS (ESI) calcd for C,4HsBrNO;S,*
511.9984, found 511.9982.

of

(2Z,57)-9-methyl-2-phenyl-4-((4-(trifluoromethyl)phenyl)sulfonyl)benzo[h][1,4]thiazonin-7(4H)-one 91):
yellow oil, 92 mg, yield: 91%; 'H NMR (400 MHz, CDCl;) é 7.98 (d, J = 8.2 Hz, 2H), 7.89 (d, J = 8.3 Hz, 2H), 7.29
(d, J=6.7 Hz, 2H), 7.25 (d, J= 7.9 Hz, 3H), 7.23 (d, J= 7.9 Hz, 1H), 7.12 (d, /= 7.9 Hz, 1H), 7.07 (s, 1H), 6.71 (s,
1H), 6.58 (d, J= 9.8 Hz, 1H), 5.79 (d, J = 9.8 Hz, 1H), 2.26 (s, 3H). 3C NMR (101 MHz, CDCl;) § 197.4, 141.0,

140.9, 140.4, 139.3, 136.0, 135.2 (q, J = 25 Hz), 133.4, 132.8, 130.07, 129.6, 128.4, 128.0, 126.7, 126.7, 126.5, 126.2,
125.2, 123.2 (q, J = 245 Hz), 20.9. HRMS (ESI) calcd for CasH,oF; NO3S,* 502.0753, found 502.0751.
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(2Z.,57)-9-methyl-4-(naphthalen-1-ylsulfonyl)-2-phenylbenzo[h][1,4|thiazonin-7(4H)-one (9g): yellow solid,
m.p: 133.2-134.3 °C, 68 mg, yield:70%; '"H NMR (400 MHz, CDCl;) & 8.42 (s, 1H), 8.08 (d, J= 8.7 Hz, 1H), 8.03 (d,
J=17.9Hz, 3H), 8.02 — 7.58 (m, 4H), 7.47 (d, J=7.5 Hz, 2H), 7.28 (d, /= 7.1 Hz, 2H), 7.20 (d, /= 7.8 Hz, 1H), 7.09
(d, J=17.9 Hz, 1H), 7.05 (s, 1H), 6.79 (s, 1H), 6.65 (d, J=9.7 Hz, 1H), 5.79 (d, J = 9.7 Hz, 1H), 2.23 (s, 3H). 13C
NMR (101 MHz, CDCl5) 8 197.6, 141.2, 139.4, 139.1, 136.4, 135.2, 134.4, 133.4, 132.6, 132.15, 130.0, 1230.0, 129.5,

129.4,129.3,129.1, 128.3, 128.1, 128.0, 127.9, 127.3, 126.5, 125.9, 122.0, 20.9. HRMS (ESI) caled for C,sH,oNO;S,*
484.1036, found 484.1033.
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(2Z.,57)-9-methyl-4-(methylsulfonyl)-2-phenylbenzo[h][1,4]thiazonin-7(4H)-one (9h): yellow oil, 69.9 mg, yield:
90%; '"H NMR (400 MHz, CDCl3) 6 7.57 (d, J= 7.8 Hz, 2H), 7.35 (d, J= 7.9 Hz, 1H), 7.31 (d, /= 7.8 Hz, 3H), 7.16
(d, J=7.9 Hz, 1H), 7.12 (s, 1H), 6.83 (s, 1H), 6.57 (d, J=9.7 Hz, 1H), 5.84 (d, J=9.7 Hz, 1H), 2.93 (s, 3H), 2.29 (s,
3H). 13C NMR (101 MHz, CDCl;) & 197.4, 141.1, 139.4, 137.7, 136.3, 133.6, 132.8, 129.9, 129.4, 128.4, 128.0,
127.49, 125.6, 39.3, 20.9. HRMS (ESI) calcd for C1oHgNO;S,* 372.0723, found 372.0722.
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(2Z.,57)-2-(4-ethylphenyl)-9-methyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9i): brown oil, 77.1 mg, yield:
81%; 'H NMR (400 MHz, CDCl3) 8 7.71 (d, J= 8.3 Hz, 2H), 7.42 — 7.37 (m, 4H), 7.25 (d, J = 7.8 Hz, 1H), 7.11 (d,
J=8.2Hz, 3H), 7.06 (s, 1H), 6.68 (s, 1H), 6.56 (d, /= 9.8 Hz, 1H), 5.72 (d, /= 9.7 Hz, 1H), 2.61 (q, /= 7.6 Hz, 2H),
2.52 (s, 3H), 2.26 (s, 3H), 1.21 (t, J= 7.6 Hz, 2H). 3*C NMR (101 MHz, CDCl;) 8 197.8, 145.7, 144.8, 141.3, 139.2,
139.0, 134.6, 133.7, 133.3, 132.6, 130.1, 129.9, 127.9, 127.4, 126.7, 126.0, 28.5, 21.7, 21.0, 15.2. HRMS (ESI) calcd
for Co7H,6NO5S,"476.1349, found 476.1347.
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(2Z.,57)-2-(3,4-dimethoxyphenyl)-9-methyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9j): brown oil, 29.3 mg,
yield: 29%; 'H NMR (400 MHz, CDCl;) 6 7.73 (d, J= 8.3 Hz, 2H), 7.41 (d, J= 8.1 Hz, 2H), 7.20 (d, /= 7.9 Hz, 1H),
7.08 (d, J=7.9 Hz, 1H), 7.00 (d, J = 6.1 Hz, 3H), 6.74 (d, J= 8.9 Hz, 1H), 6.69 — 6.65 (m, 2H), 5.59 (d, J = 12.7 Hz,
1H), 3.88 (s, 3H), 3.85 (s, 3H), 2.53 (s, 3H), 2.26 (s, 3H). *C NMR (101 MHz, CDCl;) § 198.3, 150.0, 148.5, 144.8,



141.1, 139.1, 138.9, 134.7, 132.9, 132.4, 130.1, 129.9, 128.8, 127.4, 126.8, 126.1, 126.1, 120.8, 111.1, 110.7, 55.9,
55.8,21.7,20.9. HRMS (ESI) caled for Co7H,sNOsS,* 508.1247, found 508.1246.
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(2Z.,57))-9-methyl-2-(o-tolyl)-4-tosylbenzo[h] [1,4]thiazonin-7(4H)-one (9K): yellow oil, yield: 69%; "H NMR (400
MHz, CDCl3) 6 7.73 (d, J = 8.3 Hz, 2H), 7.40 — 7.38 (m, 3H), 7.22 (s, 1H), 7.16 (t, J= 2.6 Hz, 1H), 7.12 — 7.13 (m,
3H), 7.01 (d, J = 2.3 Hz, 1H), 6.58 (d, /= 9.7 Hz, 1H), 6.45 (s, 1H), 5.85 (d, /= 9.6 Hz, 1H), 2.51 (s, 3H), 2.33 (s,
3H), 2.28 (s, 3H). 3C NMR (101 MHz, CDCl;) 8 197.9, 144.8, 139.3, 138.3, 136.2, 133.8, 132.9, 130.3, 130.2, 130.0,
129.9, 129.8, 128.6, 127.5, 126.5, 126.2, 125.6, 21.7, 21.0, 20.1. HRMS (ESI) calcd for C,sH2sNO5S,* 462.1192,
found 462.1190.
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(2Z.,57)-2-(4-chlorophenyl)-9-methyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (91): yellow oil, 69.5 mg, yield:
73%; '"H NMR (400 MHz, CDCl;) 6 7.73 (d, J = 8.3 Hz, 2H), 7.43 — 7.39 (m, 4H), 7.37 (s, 3H), 7.21 (d, J= 8.1 Hz,
3H), 7.10 (d, J = 8.1 Hz, 1H), 7.02 (s, 1H), 6.72 (s, 1H), 6.64 (d, J= 9.9 Hz, 1H), 5.67 (d, J = 9.9 Hz, 1H), 2.53 (s,
3H), 2.26 (s, 3H). C NMR (101 MHz, CDCl;) 8 197.9, 145.0, 140.9, 139.2, 137.2, 135.2, 134.9, 134.5, 133.0, 132.6,
130.1, 129.9, 129.1, 128.5, 128.2, 127.3, 126.1, 126.0, 21.7, 20.9. HRMS (ESI) calcd for C,sH,;CINO;S,* 482.0646,
found 482.0644.

(22,5z)-2-(4-bromophenyl)-9-methyl-4-tosylbenzo[h][1,4]thiazonin-7(4h)-one (9m): yellow oil, 75.1 mg, yield:
71% ; '"H NMR (400 MHz, CDCl;) 6 7.73 (d, J= 8.1 Hz, 2H), 7.44 — 7.37 (m, 4H), 7.32 (d, J= 8.7 Hz, 2H), 7.21 (d,
J=78Hz, 1H), 7.11 (d, J= 7.5 Hz, 1H), 7.02 (s, 1H), 6.73 (s, 1H), 6.65 (d, /= 9.9 HZ, 1H), 5.67 (d, J = 9.9 HZ,
1H), 2.54 (s, 3H), 2.27 (s, 3H). 3.C NMR (101 MHz, CDCl;) 6 198.0, 145.0, 140.9, 139.2, 137.2, 135.4, 134.5, 133.0,

8



132.6, 131.5, 130.2, 129.95, 129.4, 128.2, 127.3, 126.0, 123.5, 21.8, 21.0. HRMS (ESI) caled for C,5H,;BrNO;S,*
526.0141, found 526.0138.

(2Z.,57))-9-methyl-4-tosyl-2-(4-(trifluoromethyl)phenyl)benzo[h][1,4]thiazonin-7(4H)-one (9n): yellow oil, 70.0
mg, yield: 68%; '"H NMR (400 MHz, CDCl;) & 7.74 (d, J= 8.1 Hz, 2H), 7.57 (d, J = 8.2 Hz, 2H), 7.51 (d, /= 8.3 Hz,
2H), 7.43 (d, J=8.1 Hz, 2H), 7.23 (d, J="7.9 Hz, 1H), 7.12 (d, /= 7.8 Hz, 1H), 7.02 (s, 1H), 6.81 (s, 1H), 6.67 (d, J
=9.9 Hz, 1H), 5.72 (d, J = 9.9 Hz, 1H), 2.54 (s, 3H), 2.27 (s, 3H). 3*C NMR (101 MHz, CDCl;) & 199.00, 145.1,
140.8, 140.0, 139.4, 136.2, 134.4, 133.00, 132.8, 131.2 (q, /=21 Hz), 130.2, 129.9 (q, /=8 Hz), 129.8, 128.10, 127.3,

126.0, 125.7,125.3, 125.3. 121.0 (q, /=256 Hz), 21.8, 21.0. HRMS (ESI) calcd for C,6H,F3 NO;S,*" 516.0909, found
516.0907.

CF3

(2Z.,57)-9-methyl-4-tosyl-2-(3-(trifluoromethyl)phenyl)benzo[h][1,4]thiazonin-7(4H)-one (90): yellow oil, 49.9
mg, yield: 48%; '"H NMR (400 MHz, CDCl;) 4 7.76 — 7.71 (m, 3H), 7.62 (d, J= 7.8 Hz, 1H), 7.53 (d, /= 7.7 Hz, 1H),
7.60 —7.20 (m, 3H), 7.24 (d, J= 7.9 Hz, 1H), 7.11 (d, J= 7.9 Hz, 1H), 7.04 (s, 1H), 6.80 (s, 1H), 6.60 (d, /= 9.8 Hz,
1H), 5.75 (d, J= 9.8 Hz, 1H), 2.54 (s, 3H), 2.26 (s, 3H). 3C NMR (101 MHz, CDCl;) & 197.6, 144.8, 141.7, 141.0,
140.2, 139.4, 137.4, 136.3, 135.4, 133.2, 132.8, 131.8 (q, J = 21 Hz), 130.9, 130.2, 130.0, 129.8 (q, /=9 Hz), 128.9,

128.3,127.3,124.1, 120.9 (q, /=255 Hz), 111.2, 21.7, 21.2. HRMS (ESI) calcd for C,sH,,F3NO;S,* 516.0909, found
516.0907.
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Methyl 4-((2Z,5Z)-9-methyl-7-0x0-4-tosyl-4,7-dihydrobenzo[h][1,4]thiazonin-2-yl)benzoate(9p): yellow oil,
88.4 mg, yield: 87%; '"H NMR (400 MHz, CDCl;) 6 7.91 (d, J= 8.3 Hz, 2H), 7.73 (d, /= 8.2 Hz, 2H), 7.52 (d, /=8 .4
Hz, 2H), 7.42 (d, J = 8.1 Hz, 2H), 7.22 (d, J= 7.9 Hz, 1H), 7.09 (d, /= 7.9 Hz, 1H), 7.01 (s, 1H), 6.82 (s, 1H), 6.63
(d, J=9.9 Hz, 1H), 5.73 (d, J = 9.9 Hz, 1H), 3.90 (s, 3H), 2.53 (s, 3H), 2.24 (s, 3H). 13C NMR (101 MHz, CDCl;) §
197.7, 166.5, 145.1, 140.9, 140.9, 139.3, 136.8, 134.4, 133.1, 132.7, 130.6, 130.2, 128.0, 129.6, 129.4, 127.8, 127.3,
126.0, 52.2, 21.8, 21.0. HRMS (ESI) calcd for C,7H4NOsS,* 506.1090, found 506.1090.

(2Z.,57)-9-methyl-2-(naphthalen-1-yl)-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9q): yellow solid, 80.6 mg,
yield: 81%; "H NMR (400 MHz, CDCl;) 6 7.92 (s, 1H), 7.87 — 7.83 (m, 1H), 7.81 —7.77 (m, 1H), 7.6 — 7.74 (m, 3H),
7.60 (d, J= 8.6 Hz, 1H), 7.51 — 7.47 (m, 2H), 7.43 (d, J = 8.1 Hz, 2H), 7.28 (d, /= 7.9 Hz, 1H), 7.07 (d, /= 7.9 Hz,
1H), 7.03 (s, 1H), 6.84 (s, 1H), 6.65 (d, J=9.8 Hz, 1H), 5.74 (d, J=9.8 Hz, 1H), 2.55 (s, 3H), 2.22 (s, 3H). *C NMR
(101 MHz, CDCl;) 6 197.9, 144.9, 139.0, 133.8, 133.6, 133.2, 132.9, 132.6, 130.1, 130.0, 128.5, 128.0, 128.0, 127.6,

127.6, 127.5, 127.4, 126.6, 126.5, 126.4, 126.1, 125.4, 21.8, 20.9. HRMS (ESI) calcd for CpoH2NO5S," 498.1192,
found 498.1190.

(2Z.,57)-9-methyl-2-(thiophen-3-yl)-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9r): yellow oil, 60.4 mg, yield:
67%; 'H NMR (400 MHz, CDCl;) 6 7.72 (d, J= 8.2 Hz, 2H), 7.41 — 7.39 (m, 3H), 7.27 (d, J = 7.9 Hz, 1H), 7.22 (dd,
J=15.0,3.1 Hz, 1H), 7.16 (dd, J = 4.4, 3.3 Hz, 2H), 7.08 (s, 1H), 6.76 (s, 1H), 6.54 (d, J= 9.6 Hz, 1H), 5.75 (d, J =
9.6 Hz, 1H), 2.53 (s, 3H), 2.30 (s, 3H). 13C NMR (101 MHz, CDCl;) § 197.7, 144.8, 139.1, 138.1, 134.5, 133.3, 132.7,
130.1, 130.1, 130.0, 127.4, 127.3, 126.5, 126.3, 126.3, 126.2, 126.1, 124.6, 21.8, 21.0. HRMS (ESI) calcd for
Cp3H,oNO;S;5™ 454.0600, found 454.0599.
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(2Z.,57))-9-methoxy-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9s): yellow oil, 66.6 mg, yield: 90%; 'H
NMR (400 MHz, CDCl;) 6 7.70 (d, J = 8.2 Hz, 2H), 7.51 (d, /= 7.7 Hz, 2H), 7.40 (d, J = 8.1 Hz, 2H), 7.35 - 7.25
(m, 4H), 6.90 — 6.81 (m, 2H), 6.67 (s, 1H), 6.44 (d, /= 9.4 Hz, 1H), 5.91 (d, J = 9.4 Hz, 1H), 3.76 (s, 3H), 2.52 (s,
3H). 3C NMR (101 MHz, CDCl;) & 196.6, 160.1, 144.8, 142.9, 139.4, 136.6, 135.2, 134.6, 130.1, 129.3, 128.36,
128.0, 127.3, 126.6, 125.9, 120.6, 118.5, 114.1, 55.5, 21.7. HRMS (ESI) calcd for C,5H,oNO,4S,"  464.0985, found
464.0983.

9t

(2Z,57)-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9t): yellow oil, 72.8 mg, yield: 85%; 'H NMR (400
MHz, CDCl;) 8 7.73 (d, J = 8.3 Hz, 2H), 7.47 (dd, J=7.3, 2.2 Hz, 2H), 7.42 (d, /= 8.1 Hz, 2H), 7.37 (d, /= 7.6 Hz,
1H), 7.32 — 7.29 (m, 1H), 7.28 — 7.26 (m, 3H), 7.24 (d, J = 4.1 Hz, 2H), 6.73 (s, 1H), 6.61 (d, J = 9.8 Hz, 1H), 5.73
(d, J=9.8 Hz, 1H), 2.53 (s, 3H). 3C NMR (101 MHz, CDCl;) § 197.5, 144.9, 141.4, 138.6, 136.3, 134.56, 133.3,
131.8,130.2,130.1, 129.4, 129.3, 128.8, 128.3, 128.0, 127.8, 127.4, 126.1, 21.7. HRMS (ESI) calcd for C,4H(NO;S,*
434.0879, found 434.0879.

0]

F. X
N—Ts
=

S

9u

(2Z.,5Z))-9-fluoro-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9u): brown oil, 83.2 mg, yield: 92%; 'H
NMR (400 MHz, CDCly) 6 7.70 (d, J = 8.2 Hz, 2H), 7.50 (d, J = 7.7 Hz, 2H), 7.41 (d, J = 8.2 Hz, 3H), 7.36 — 7.28
(m, 3H), 7.07 — 6.95 (m, 2H), 6.69 (s, 1H), 6.48 (d, /= 9.4 Hz, 1H), 5.89 (d, J=9.4 Hz, 1H), 2.53 (s, 3H). 3C NMR
(101 MHz, CDCl;) 6 195.3,162.8 (q, J =249 Hz), 145.0, 138.8, 136.2, 135.8 (q, /= 8 Hz), 134.4, 130.2, 129.5, 128.5,
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128.0, 127.3, 127.1, 126.4, 125.2, 119.2, 118.9, 116.8 (q, J = 24 Hz), 21.7. HRMS (ESI) calcd for CpsH;sFNO;S,*
452.0785, found 452.0783.

(2Z,5Z))-9-chloro-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9v): yellow solid, 68.5 mg, yield: 73%; 'H
NMR (400 MHz, CDCl3) ¢ 7.71 (d, J = 8.3 Hz, 2H), 7.47 (d, /= 7.9 Hz, 2H), 7.42 (d, J = 8.1 Hz, 2H), 7.29 — 7.27
(m, 5H), 7.19 (d, J = 2.2 Hz, 1H), 6.75 (s, 1H), 6.62 (d, J=9.7 Hz, 1H), 5.74 (d, J = 9.7 Hz, 1H), 2.51 (s, 3H). 13C
NMR (101 MHz, CDCl;) 6 195.8, 145.1, 142.5, 138.2, 136.0, 135.0, 134.7, 134.4, 131.7, 130.2, 129.6, 129.5, 129.3,
128.5, 128.4,127.9, 127.4, 126.7, 21.8. HRMS (ESI) calcd for C,4H;9CINO;S,"468.0489, found 468.0488.

(2Z,5Z)-9-bromo-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9w): yellow oil, 72.2 mg, yield: 71%; 'H
NMR (400 MHz, CDCly) 6 7.71 (d, J = 8.1 Hz, 2H), 7.46 (d, J = 6.3 Hz, 2H), 7.41 — 7.39 (m, 4H), 7.31 — 7.32 (m,
3H), 7.22 (d, J= 8.2 Hz, 1H), 6.76 (s, 1H), 6.64 (d, J=9.7 Hz, 1H), 5.70 (d, /= 9.7 Hz, 1H), 2.54 (s, 3H). 3C NMR
(101 MHz, CDCl;) 6 195.8, 145.1, 142.5, 138.0, 136.00, 134.7, 134.6, 134.4, 132.1, 130.2, 129.6, 129.1, 128.5, 128.2,
127.9,127.4, 126.7, 122.8, 21.8. HRMS (ESI) calcd for C,4H;sBrNO;S,"511.9984, found 511.9982.

9x

(2Z,5Z)-11-methyl-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (9x): yellow oil, 14.6 mg, yield:16%; 'H
NMR (400 MHz, CDCly) 6 7.76 (d, J = 8.3 Hz, 2H), 7.44 — 7.42 (m, 4H) , 7.24 (d, /= 7.0 Hz, 3H), 7.17 (d, J= 7.3
Hz, 1H), 7.09 (t,J=17.5 Hz, 1H), 7.00 (d, /= 7.4 Hz, 1H), 6.79 — 6.73 (m, 2H), 5.58 (d, J=7.9 Hz, 1H) 2.54 (s, 3H),
2.42 (s, 3H). 13C NMR (101 MHz, CDCl;) & 198.2, 144.9, 141.4, 139.7, 137.8, 136.3, 134.6, 133.1, 130.1, 129.3,
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129.3, 128.2, 127.9, 127.6, 127.4, 127.2, 126.2, 21.7, 20.3. HRMS (ESI) caled for CosH»NO;S," 448.1036, found
448.1034.

6. Synthesis of sulfone derivatives

o o
Me X Me X
N-Ts  m-CPBA (2 equiv) \ N-Ts
s\% CH,Cly, 1t, 2 h, 75% o‘?f\%
Ph O Ph
9% 10

General procedure: 131 To a 25 mL round bottom flask equipped with stir bar, 9b (0.1 mmol) was dissolved

with dry CH,Cl, (2 mL), transferred to a magnetic stir with ice-bath. Next, at 0 °C temperature m-CBPA
(0.2 mmol, 2 equiv) was added via portion-wise and allowed to stir for 2 hours at room temperature. After
completion of the reaction, by TLC, the reaction was neutralized with NaHCO; solution and workup with
CH,Cl,, the organic layer was evaporated under reduced pressure. The crude product obtained was purified

by column chromatography using hexane/ethyl acetate mixture as eluent to afford sulfone derivatives 10

(2Z.,5Z)-9-methyl-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one 1,1-dioxide (10): brown oil, 35.9 mg,
yield: 75%; 'H NMR (400 MHz, CDCLy) 8 7.85 (d, J = 8.2 Hz, 2H), 7.50 (d, J = 8.1 Hz, 2H), 7.42 (d, J = 8.0 Hz, 1H),
7.30—7.23 (m, 3H), 7.17 (t, J = 7.6 Hz, 2H), 7.11 (d, /= 10.1 Hz, 1H), 6.96 (d, J=7.5 Hz, 2H), 6.59 (s, 1H), 5.59 (d,
J=10.1 Hz, 1H), 2.56 (s, 3H), 2.36 (s, 3H). 3*C NMR (101 MHz, CDCl3) § 196.3, 145.8, 144.3, 141.4, 135.8, 135.5,
133.7, 133.6, 130.4, 129.6, 129.3, 128.8, 128.7, 127.8, 127.5, 124.9, 113.1, 21.8, 21.0. HRMS (ESI) calcd for
CysH2oNOsS, ™ 480.0934, found 480.0933.
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7. Suzuki reaction of 9w

/
(HO)ZB%i :%o

(1.2 equiv)

Q Pd(PPhs), (5 mol%) -0 Q
Br X K,CO3 (5 equiv) N
N-Ts > O N-Ts
S\% toluene/H,0, reflux, 7h, 99%
Ph Ph
w 1

General procedure; To a 10 mL round bottom flask equipped with stir bar was added 9w (0.1 mmol),
boronic acid (1.2 equiv), Pd(PPh3), and K,CO; under nitrogen atmosphere was dissolved in
toluene/H,0O(5:1).The mixture was stirred at room temperature for 10 mins to dissolve the reacting species.
The reaction was later heated at reflux. After completion of the reaction by TLC, the reaction was cooled
to room temperature and neutralized with water and then extracted using EtOAc. The organic layer was dry
using Na,SO,, filter and evaporated under reduced pressure. The crude product was purified by flash

chromatography with PE/EtOAc (5:1) as eluent to give the corresponding product 11.

(2Z.,57))-9-(4-methoxyphenyl)-2-phenyl-4-tosylbenzo[h][1,4]thiazonin-7(4H)-one (11): brown oil, 89.8  mg,

yield: 99%; '"H NMR (400 MHz, CDCl3) & 7.73 (d, J = 8.3 Hz, 2H), 7.53 — 7.49 (m, 3H), 7.49 — 7.44 (m, 2H), 7.42 —
7.37 (m, 3H), 7.30 (d, J= 3.5 Hz, 4H), 6.95 (d, J= 8.8 Hz, 2H), 6.77 (s, 1H), 6.64 (d, /= 9.8 Hz, 1H), 5.77 (d, J=9.8
Hz, 1H), 3.86 (s, 1H), 2.51 (s, 1H). 13C NMR (101 MHz, CDCl;)  198.6, 197.7, 159.6, 144.9, 141.3, 141.2, 138.5,
136.4, 135.1, 135.1, 134.5, 133.7, 131.5, 130.1, 129.6, 129.4, 128.4, 128.0, 127.4, 126.2, 114.3, 55.4, 21.7. HRMS
(ESI) calcd for C3;Ha6NO,4S,* 540.1298, found 540.1297.

8. References.
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