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1. General information

Unless otherwise noted, all the reagents were obtained commercially and used
without further purification and reactions were monitored by TLC. Analytic grade
solvents for the chromatography were used as received. All NMR spectra were
recorded on Bruker-500 MHz and 400 MHz spectrometer. HRMS were measured on

the Q-TOF6510 instruments.

2. Synthesis of the starting materials

Procedure for the synthesis of 3a

; Et,0,0°C,1h TsSNa
_S..JBu + SO,Cl, > >  TsSS'Bu

Bu” S
acetone,0°C to rt,2h

SO,Cl, (10 mmol) was added slowly to a solution of '‘BuSS'Bu (10 mmol) in
Et,O (40 mL) at 0 <T and the mixture was then stirred at 0°C for 1 h. Then a solution
of TsSNa (20 mmol) in acetone (50 mL) was added dropwise at 0 <C and the reaction
was then stirred at room temperature for 2 h. The precipitate was filtered and
evaporated under reduced pressure. The residue was purified by column

chromatography.

3. Procedure for the synthesis of 4a

SS'Bu
™S Cul, CsF+18-crown-6
+ — + Ts—SSBu >
OTf KHCOg3, BnBr, CH;CN %

Ph
1a 2a 3a 4a

1a (0.2 mmol), 2a (0.3 mmol) and BnBr (0.4 mmol) were added to a mixture of
Cul (10 mol%), KHCO3 (0.4 mmol), CsF (0.6 mmol), 18-crown-6 (0.6 mmol), 3a
(0.4 mmol) and 4A MS in CH3;CN under N, atmosphere. Then the mixture was stirred
at 40 <C for overnight. The precipitate was filtered and evaporated under reduced

pressure. The residue was purified by column chromatography.



4. Procedure for the synthesisof 5, 6 , 8 and 10

Procedure for the synthesis of 5

S\S)Bu S—S0,Tol
O 1)S0,Cl,,Et,0,30min O

> AN
A O 2)TolSO,Na,acetone, 1h O
4a 5

SO,Cl; (1.5 mmol) was added slowly to a solution of 4a (1 mmol) in Et,O (5 mL)
at -40 <C and the mixture was then stirred at -40 <C for 1 h. Then a solution of TsSNa
(4 mmol) in 10 mL of acetone was added dropwise at -40 <C and the reaction was then
stirred at room temperature for 2 h. The mixture was filtered and evaporated under

reduced pressure. The residue was purified by column chromatography.
Procedure for the synthesis of 6

S-S0,Tol S.g-Bn
® s

X — X

5 6

BnSH (0.25 mmol) was added to a solution 5 (0.1 mmol) in EtOH, and the
mixture was stirred at 40 <T for 30 min. The mixture was evaporated under reduced

pressure. The residue was purified by column chromatography.

Procedure for the synthesis of 8

$—S0,Tol |
O DBU O S

% + -
DCM N
e
5 7 8

7 (0.1 mmol) and DBU (0.15 mmol) were added to 5 (0.2 mmol) in DCM (1 mL),



and the mixture was stirred at 30 <T for overnight. The mixture was evaporated under

reduced pressure. The residue was purified by column chromatography.
Procedure for the synthesis of 10

S-S0,Tol
O CuS0,(20mol%)

A + -

O NaHCO4(2 equiv)

5 9

CuSO4 (20 mol%), NaHCOj3; (0.2 mmol), 9 (0.2 mmol) and 5 (0.1 mmol) were

added in CH3OH (1 mL) under N, atmosphere, and the mixture was stirred at 60 <C
for overnight. The mixture was evaporated under reduced pressure. The residue was

purified by column chromatography.

5. Characterization Data

L

4a

4a, 85% yield. 'H NMR (500 MHz, Chloroform-d) & 7.85 (dd, J = 8.1, 1.2 Hz, 1H), 7.62 — 7.57
(m, 2H), 7.45 (dd, J = 7.6, 1.4 Hz, 1H), 7.38 — 7.28 (m, 4H), 7.14 (td, J = 7.5, 1.2 Hz, 1H), 1.34 (s,
9H). *C NMR (126 MHz, Chloroform-d) & 141.40, 132.20, 131.67, 128.61, 128.55, 128.41,
126.26, 125.73, 123.16, 121.18, 96.30, 86.55, 49.36, 29.94. IR (KBr) 3058, 2962, 2920, 2858,
2217, 1597, 1490, 1454, 1362, 1159, 1032, 753, 690, 552. HRMS exact mass calcd for CigH1sS,
[M+H]" requires m/z 299.0923, found m/z 299.0922.

CL

4b

4b, 81% yield. *H NMR (500 MHz, Chloroform-d) § 7.84 (d, J = 8.0 Hz, 1H), 7.49 (d, J = 8.1 Hz,
2H), 7.44 (dd, J = 7.6, 1.4 Hz, 1H), 7.32 - 7.27 (m, 1H), 7.19 — 7.11 (m, 3H), 2.37 (s, 3H), 1.33 (s,
9H). ®C NMR (126 MHz, Chloroform-d) & 141.24, 138.72, 132.10, 131.56, 129.18, 128.43,
126.19, 125.70, 121.37, 120.08, 96.55, 85.93, 49.33, 29.94, 21.61. IR (KBr) 2962, 2920, 2212,
1584, 1508, 1456, 1362, 1159, 816, 756, 521. HRMS exact mass calcd for CigHS; [M+H]"
requires m/z 313.1079, found m/z 313.1081.



L

4¢c

4c, 76% yield. "H NMR (500 MHz, Chloroform-d) & 7.84 (dd, J = 8.1, 1.2 Hz, 1H), 7.56 — 7.51 (m,
2H), 7.43 (dd, J = 7.6, 1.4 Hz, 1H), 7.31 — 7.26 (m, 1H), 7.13 (td, J = 7.5, 1.2 Hz, 1H), 6.92 — 6.87
(m, 2H), 3.83 (s, 3H), 1.34 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 159.87, 141.05, 133.13,
131.97, 128.25, 126.16, 125.68, 121.50, 115.26, 114.06, 96.41, 85.31, 55.35, 49.31, 29.93. IR
(KBr) 2962, 2214, 1735, 1607, 1508, 1456, 1363, 1287, 1248, 1172, 1034, 831, 754, 539. HRMS
exact mass calcd for C1gH,0S, [M+H]" requires m/z 329.1028, found m/z 329.1029.

L

4d

4d, 76% yield. *H NMR (500 MHz, Chloroform-d) & 7.84 (dd, J = 8.1, 1.2 Hz, 1H),
7.57-7.51(m, 2H), 7.44 (dd, J=7.6, 1.5 Hz, 1H), 7.41 - 7.37 (m, 2H), 7.32 - 7.28
(m, 1H), 7.14 (td, J = 7.5, 1.2 Hz, 1H), 1.34 (s, 9H), 1.33 (5, 9H). *C NMR (126 MHz,
Chloroform-d) 6 151.84, 141.30, 132.09, 131.39, 128.40, 126.18, 125.65, 125.40,
121.36, 120.11, 96.48, 85.88, 49.31, 34.85, 31.20, 29.91. IR (KBr) 2964, 2217, 1584,
1456, 1363, 1269, 1165, 834, 753, 563. HRMS exact mass calcd for CoH26S, [M+H]*
requires m/z 355.1549, found m/z 355.1546.

L

4e

4e, 77% yield. "H NMR (500 MHz, Chloroform-d) § 7.86 (dd, J = 8.1, 1.1 Hz, 1H), 7.68 — 7.65 (m,
2H), 7.63 — 7.58 (m, 4H), 7.49 — 7.43 (m, 3H), 7.38 — 7.34 (m, 1H), 7.33 — 7.29 (m, 1H), 7.15 (td,
J =75, 1.2 Hz, 1H), 1.35 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 141.41, 141.26, 140.40,
132.19, 132.08, 128.91, 128.62, 127.70, 127.09, 127.08, 126.27, 125.75, 122.04, 121.20, 96.23,
87.24, 49.38, 29.94. IR (KBr) 2962, 2214, 1579, 1486, 1362, 1264, 1159, 1007, 841, 766, 696,
558. HRMS exact mass calcd for C,4H,S, [M+H]" requires m/z 375.1236, found m/z 375.1237.



L

4f

4f, 61% yield. *H NMR (500 MHz, Chloroform-d) 5 7.85 (dd, J = 8.2, 1.2 Hz, 1H), 7.54 — 7.49 (m,
2H), 7.44 (dd, J = 7.6, 1.5 Hz, 1H), 7.36 — 7.29 (m, 3H), 7.15 (td, J = 7.5, 1.2 Hz, 1H), 1.34 (s,
9H). ®C NMR (126 MHz, Chloroform-d) & 141.45, 134.56, 132.84, 132.20, 128.81, 128.76,
126.31, 125.78, 121.64, 120.86, 95.09, 87.48, 49.38, 29.92. IR (KBr) 3058, 2956, 1581, 1493,
1362, 1162, 1092, 1014, 828, 756, 519. HRMS exact mass calcd for C1gH.,CIS, [M+H]" requires
m/z 333.0533, found m/z 333.0533.

CL

49

49, 80% vyield. *H NMR (500 MHz, Chloroform-d) & 7.87 (dd, J = 8.1, 1.2 Hz, 1H), 7.69 (d, J =
8.7 Hz, 2H), 7.62 (d, J = 8.2 Hz, 2H), 7.47 (dd, J = 7.6, 1.5 Hz, 1H), 7.35 (dd, J = 15.5, 1.4 Hz,
1H), 7.17 (td, J = 7.5, 1.2 Hz, 1H). **C NMR (126 MHz, Chloroform-d) 5 141.77, 132.38, 131.83,
129.16, 126.41, 125.83, 125.33 (q, J = 3.8 Hz), 120.49, 94.68, 88.84, 49.43, 29.90. *F NMR (471
MHz, Chloroform-d) 6 -62.77. IR (KBr) 2923, 1614, 1459, 1326, 1131, 1066, 839, 756.HRMS
exact mass calcd for CigH1gF5S, [M+H]" requires m/z 367.0797, found m/z 367.0797.

L

4h

4h, 80% yield. '*H NMR (500 MHz, Chloroform-d) & 8.11 (s, 1H), 7.87 (dd, J = 8.1, 1.2 Hz, 1H),
7.82 (dd, J = 6.7, 3.8 Hz, 3H), 7.64 (dd, J = 8.4, 1.5 Hz, 1H), 7.54 — 7.46 (m, 3H), 7.35 — 7.30 (m,
1H), 7.19 — 7.13 (m, 1H), 1.36 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 141.45, 133.05,
132.98, 132.27, 131.54, 128.66, 128.40, 128.08, 127.92, 127.84, 126.81, 126.62, 126.24, 125.77,
121.18, 120.45, 96.74, 86.90, 49.41, 29.96. IR (KBr) 3058, 2962, 1597, 1454, 1362, 1165, 857,
818, 750, 698, 474. HRMS exact mass calcd for Cy,HS, [M+H]" requires m/z 349.1079, found
m/z 349.1077.

CL



4i

4i, 85% yield. "H NMR (500 MHz, Chloroform-d) & 7.86 (dd, J = 8.1, 1.3 Hz, 1H), 7.56 (d, J =
7.4 Hz, 1H), 7.47 (dt, J = 7.6, 1.4 Hz, 1H), 7.30 (tt, J = 7.9, 1.4 Hz, 1H), 7.26 — 7.23 (m, 2H), 7.18
(dd, J = 7.8, 4.3 Hz, 1H), 7.14 (td, J = 7.5, 1.2 Hz, 1H), 2.59 (s, 3H), 1.33 (s, 9H). *C NMR (126
MHz, Chloroform-d) & 141.17, 140.42, 132.32, 132.08, 129.57, 128.59, 128.52, 126.11, 125.68,
125.63, 122.96, 121.29, 95.34, 90.33, 49.38, 29.92, 21.11. IR (KBr) 3058, 2959, 2212, 1581, 1456,
1363, 1050, 1034, 753, 566. HRMS exact mass calcd for CgH0S, [M+H]" requires m/z 313.1079,
found m/z 313.1080.

CL

4j

4j, 74% yield. 'H NMR (500 MHz, Chloroform-d) 6 7.85 (d, J = 8.1 Hz, 1H), 7.46 — 7.38 (m, 3H),
7.32 -7.28 (m, 1H), 7.25 (t, J = 8.1 Hz, 1H), 7.18 — 7.11 (m, 2H), 2.36 (s, 3H), 1.34 (s, 9H). **C
NMR (126 MHz, Chloroform-d) & 141.34, 138.08, 132.20, 129.47, 128.78, 128.54, 128.31, 126.17,
125.70, 122.95, 121.23, 96.52, 86.18, 49.35, 29.94, 21.31. IR (KBr) 3058, 2962, 2204, 1601, 1456,
1363, 1163, 1034, 784, 756, 688, 560. HRMS exact mass calcd for C1oH»0S, [M+H]" requires m/z
313.1079, found m/z 313.1079.

L

4k

4k, 80% yield. *H NMR (500 MHz, Chloroform-d) & 7.84 (d, J = 8.1 Hz, 1H), 7.42 (d, J = 1.4 Hz,
1H), 7.35 — 7.28 (m, 3H), 7.17 — 7.12 (m, 1H), 7.03 (dd, J = 5.2, 3.6 Hz, 1H), 1.33 (s, 9H). **C
NMR (126 MHz, Chloroform-d) 6 141.34, 132.20, 132.03, 128.75, 127.74, 127.20, 126.44, 125.79,
123.04, 120.95, 90.20, 89.42, 49.40, 29.92. IR (KBr) 2962, 2199, 1582, 1459, 1363, 1214, 1165,
1034, 855, 756, 703, 568. HRMS exact mass calcd for CigH16Ss [M+H]" requires m/z 305.0487,
found m/z 305.0485.

L

4]

41, 77% vyield. 'H NMR (500 MHz, Chloroform-d) 6 7.83 (dt, J = 8.1, 1.3 Hz, 1H), 7.40 (dd, J =
7.5, 1.5 Hz, 1H), 7.32 — 7.26 (m, 1H), 7.12 (td, J = 7.4, 1.1 Hz, 1H), 457 (t, J = 1.9 Hz, 2H), 4.29
(s, 5H), 4.26 (d, J = 1.9 Hz, 2H), 1.36 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 140.81,



131.99, 128.02, 126.03, 125.65, 121.76, 95.73, 82.63, 71.61, 70.14, 69.04, 64.85, 49.25, 29.95. IR
(KBr) 2959, 2206, 1443, 1363, 1165, 1106, 1034, 823, 756, 498. HRMS exact mass calcd for
CaHxFeS, [M+H]" requires m/z 407.0585, found m/z 407.0533.

CL

dm

4m, 66% yield. "H NMR (500 MHz, Chloroform-d) & 7.79 (dd, J = 8.1, 1.2 Hz, 1H), 7.32 (dd, J =
7.6, 1.5 Hz, 1H), 7.27 — 7.22 (m, 1H), 7.07 (td, J = 7.4, 1.2 Hz, 1H), 2.78 — 2.66 (m, 1H), 1.91 (dd,
J=12.0, 7.2 Hz, 2H), 1.86 — 1.78 (m, 2H), 1.63 (dt, J = 13.0, 8.9 Hz, 2H), 1.45 — 1.35 (m, 4H),
1.32 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 140.96, 132.02, 127.77, 125.79, 125.44,
121.77, 101.86, 49.17, 32.52, 29.88, 26.00, 24.72. IR (KBr) 2925, 2222, 1584, 1461, 1363, 1264,
1167, 1034, 756. HRMS exact mass calcd for C1gH»4S, [M+H]" requires m/z 305.1392, found m/z
305.1392.

L

4n

4n, 53% yield. "H NMR (500 MHz, Chloroform-d) & 7.77 (dd, J = 8.1, 1.2 Hz, 1H), 7.30 (dd, J =
7.6, 1.4 Hz, 1H), 7.25 — 7.21 (m, 1H), 7.06 (td, J = 7.5, 1.2 Hz, 1H), 1.56 — 1.51 (m, 1H), 1.32 (s,
9H), 0.95 — 0.87 (m, 4H). °C NMR (126 MHz, Chloroform-d) & 140.45, 131.65, 127.26, 125.27,
124.98, 121.12, 100.51, 72.30, 48.67, 29.39, 8.49. IR (KBr) 2959, 2227, 1584, 1461, 1365, 1162,
1029, 951, 756. HRMS exact mass calcd for CisH15S, [M+H]" requires m/z 263.0923, found m/z
263.0922.

CL

40

40, 66% yield. *"H NMR (500 MHz, Chloroform-d) & 7.79 (dd, J = 8.1, 1.2 Hz, 1H), 7.31 (dd, J =
7.6, 1.4 Hz, 1H), 7.25 (td, J = 7.8, 1.5 Hz, 1H), 7.07 (td, J = 7.5, 1.2 Hz, 1H), 2.51 (t, J = 6.9 Hz,
2H), 1.68 — 1.61 (m, 2H), 1.59 — 1.51 (m, 2H), 1.32 (s, 9H), 0.96 (t, J = 7.3 Hz, 3H). *C NMR
(126 MHz, Chloroform-d) 6 140.85, 132.14, 127.81, 125.71, 125.44, 121.70, 97.93, 49.17, 30.74,
29.87, 22.02, 19.41, 13.66. IR (KBr) 2956, 2863, 2229, 1584, 1460, 1362, 1162, 1033, 750.
HRMS exact mass calcd for C16H.,S; [M+H]" requires m/z 279.1236, found m/z 279.1235.

L

4p



4p, 75% yield. "H NMR (500 MHz, Chloroform-d) & 7.81 (dd, J = 8.1, 1.2 Hz, 1H), 7.36 (dd, J =
7.6, 1.4 Hz, 1H), 7.32 — 7.28 (m, 1H), 7.11 (td, J = 7.5, 1.2 Hz, 1H), 4.88 — 4.80 (m, 1H), 2.08 (d,
J = 5.4 Hz, 1H), 1.61 (d, J = 6.6 Hz, 3H), 1.32 (s, 9H). **C NMR (126 MHz, Chloroform-d) &
141.29, 132.36, 128.75, 126.04, 125.64, 120.34, 97.96, 81.10, 59.04, 49.33, 29.88, 24.37. IR (KBr)
2925, 1594, 1455, 1316, 1154, 1029, 933, 758, 695, 599, 547, 513. HRMS exact mass calcd for
C14H1sS, [M+H]" requires m/z 267.0872, found m/z 267.0836.

L

4q

4q, 56%yield. '"H NMR (500 MHz, Chloroform-d) & 7.87 (dd, J = 8.1, 1.1 Hz, 1H), 7.51 (dd, J =
7.7, 1.4 Hz, 1H), 7.43 - 7.38 (m, 1H), 7.16 (td, J = 7.5, 1.1 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 1.37
(t, J = 7.2 Hz, 3H), 1.33 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 153.97, 143.73, 133.95,
133.00, 130.79, 128.59, 126.51, 125.83, 86.76, 82.75, 62.23, 49.64, 29.86, 14.14. IR (KBr) 2962,
2209, 1712, 1458, 1365, 1295, 1248, 1191, 1021, 758. HRMS exact mass calcd for CyHxS;
[M+H]" requires m/z 295.0821, found m/z 295.0825.

4r

4r, 73%yield. 'H NMR (500 MHz, Chloroform-d) & 8.24 (s, 1H), 8.02 (s, 1H), 7.79 (dd, J = 14.5,
8.1 Hz, 2H), 7.67 — 7.63 (m, 2H), 7.51 — 7.47 (m, 1H), 7.44 (td, J = 7.5, 6.8, 1.3 Hz, 1H), 7.42 —
7.37 (m, 3H), 1.39 (s, 9H). **C NMR (126 MHz, Chloroform-d) & 137.53, 133.11, 132.22, 131.72,
131.54, 128.58, 128.42, 127.50, 127.22, 127.06, 126.12, 124.81, 123.12, 119.60, 95.84, 86.78,
49.61, 30.04. IR (KBr) 2920, 1493, 1362, 1162, 887, 756, 690, 474. HRMS exact mass calcd for
CaH2S, [M+H]" requires m/z 349.1079, found m/z 349.1080.

MeO

4s

4s, 68%yield. 'H NMR (500 MHz, Chloroform-d) 6 7.58 (dd, J = 7.8, 1.7 Hz, 2H), 7.38 — 7.33 (m,
4H), 6.96 (s, 1H), 3.95 (s, 3H), 3.89 (s, 3H), 1.34 (s, 9H). **C NMR (126 MHz, Chloroform-d) &
149.85, 147.69, 133.69, 131.48, 128.38, 128.26, 123.36, 114.41, 113.99, 110.86, 94.51, 86.91,
56.15, 56.10, 49.26, 29.98. IR (KBr) 2923, 1592, 1495, 1248, 1211, 1045, 862, 758, 691. HRMS
exact mass calcd for CyoH»,0,S, [M+H]" requires m/z 359.1134, found m/z 359.1133.



PO
Me

4t

4t, 72%yield. '"H NMR (500 MHz, Chloroform-d) & 7.60 — 7.54 (m, 3H), 7.38 — 7.31 (m, 3H), 7.25
(s, 1H), 2.29 (s, 3H), 2.22 (s, 3H), 1.34 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 137.99,
137.91, 134.78, 133.17, 131.56, 128.33, 128.23, 123.46, 119.05, 95.00, 86.99, 49.21, 29.93, 19.94,
19.07. IR (KBr) 2923, 1595, 1490, 1451, 1362, 1167, 1021, 886, 761, 688. HRMS exact mass
calcd for CyoH,S, [M+H]" requires m/z 327.1236, found m/z 327.1235.

OMe

X

4u

4u, 50%yield. "H NMR (500 MHz, Chloroform-d) & 7.61 (dd, J = 7.8, 1.8 Hz, 2H), 7.39 — 7.33 (m,
3H), 7.27 — 7.24 (m, 1H), 7.18 (dd, J = 7.6, 1.2 Hz, 1H), 6.87 (dd, J = 8.3, 1.2 Hz, 1H), 3.93 (s,
3H), 1.34 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 159.79, 131.71, 129.76, 129.03, 128.99,
128.47, 128.37, 125.13, 123.33, 111.47, 95.51, 88.40, 56.26, 48.30, 29.88. IR (KBr) 2959, 1560,
1491, 1461, 1261, 1068, 735. HRMS exact mass calcd for CioH»00S, [M+H]" requires m/z
329.1028, found m/z 329.1028.

L

4v

4v, 45%yield. 'H NMR (300 MHz, Chloroform-d) & 7.86 (dd, J = 8.1, 1.2 Hz, 1H), 7.64 — 7.59 (m,
2H), 7.49 (dd, J = 7.6, 1.5 Hz, 1H), 7.42 - 7.34 (m, 4H), 7.19 (td, J = 7.5, 1.2 Hz, 1H), 2.85 (it, J =
10.9, 3.7 Hz, 1H), 2.13 - 2.03 (m, 2H), 1.84 — 1.74 (m, 2H), 1.65 — 1.59 (m, 1H), 1.49 — 1.37 (m,
2H), 1.31 - 1.24 (m, 4H). BC NMR (101 MHz, Chloroform-d) 6 141.07, 132.25, 131.65, 128.72,
128.53, 128.37, 125.61, 125.55, 123.06, 121.00, 96.36, 86.38, 49.88, 32.75, 26.07, 25.55. IR (KBr)
2925, 2850, 1491, 1454, 1266, 737. HRMS exact mass calcd for C20H20S2 [M+H]+ requires m/z
325.1079, found m/z 325.1079.

L

4w
4w, 65%yield. 'H NMR (400 MHz, Chloroform-d) 6 7.82 (dd, J=8.1, 1.2 Hz, 1H), 7.61 — 7.57 (m,



2H), 7.47 (dd, J = 7.6, 1.4 Hz, 1H), 7.37 — 7.31 (m, 4H), 7.16 (td, J = 7.5, 1.2 Hz, 1H), 3.08 (h, J =
6.8 Hz, 1H), 1.33 (d, J = 6.7 Hz, 6H). *C NMR (101 MHz, Chloroform-d) & 140.85, 132.30,
131.65, 128.73, 128.55, 128.38, 125.83, 125.77, 123.07, 121.24, 96.34, 86.39, 41.60, 22.54. IR
(KBr) 2923, 1490, 1456, 1245, 1154, 1050, 756, 689. HRMS exact mass calcd for Ci7H16S;
[M+H]" requires m/z 285.0766, found m/z 285.0768.

l S—S0,Tol

X I
5
5, 80% yield. *H NMR (300 MHz, Chloroform-d) & 7.75 (dd, J = 7.5, 1.7 Hz, 1H), 7.55 — 7.35 (m,
10H), 7.04 (d, J = 7.8 Hz, 2H), 2.25 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 144.60, 141.20,
138.54, 132.86, 131.67, 131.32, 129.87, 129.66, 129.50, 129.00, 128.68, 128.23, 127.41, 122.74,
94.29, 86.67, 21.53. IR (KBr) 3061, 2219, 1592, 1490, 1331, 1146, 1076, 811, 756, 691, 654, 578,

521. HRMS exact mass calcd for C,iH160,S, [M+H]" requires m/z 365.0664, found m/z
365.0666.

l S\S/Bn
X I
6
6,82% yield. '"H NMR (400 MHz, Chloroform-d) & 7.67 (dd, J = 8.1, 1.2 Hz, 1H), 7.59 — 7.55 (m,
2H), 7.47 (dd, J = 7.6, 1.5 Hz, 1H), 7.37 — 7.22 (m, 9H), 7.16 (td, J = 7.5, 1.2 Hz, 1H), 3.96 (s,
2H). °C NMR (101 MHz, Chloroform-d) & 139.63, 136.56, 132.34, 131.66, 129.35, 128.75,
128.59, 128.58, 128.35, 127.59, 126.03, 125.94, 123.00, 121.64, 96.42, 86.42, 43.54. IR (KBr)

2917, 1493, 1456, 1266, 756, 696. HRMS exact mass calcd for C,;H1S, [M+H]" requires m/z
333.0766, found m/z 333.0765.

8, 80% yield. "H NMR (400 MHz, Chloroform-d) 5 13.89 (d, J = 0.8 Hz, 1H), 7.54 —
7.51 (m, 2H), 7.40 (dd, J = 7.6, 1.5 Hz, 1H), 7.31 - 7.25 (m, 3H), 7.17 — 7.11 (m, 1H),
7.01 (td, J=7.5, 1.2 Hz, 1H), 6.84 (dd, J = 8.0, 1.2 Hz, 1H), 4.15 (q, J = 7.1 Hz, 2H),
2.25 (d, J = 0.7 Hz, 3H), 1.12 (t, J = 7.1 Hz, 3H).*C NMR (101 MHz, Chloroform-d)
0 184.05, 171.96, 140.37, 131.40, 130.61, 127.58, 127.38, 127.30, 123.29, 122.50,
122.20, 119.05, 94.90, 90.03, 85.68, 60.65, 19.95, 13.06. IR (KBr) 2923, 2852, 1714,



1594, 1461, 1378, 1250, 755, 737, 690. HRMS exact mass calcd for CooH1503S
[M+H]" requires m/z 339.1049, found m/z 339.1049.

10

10, 67% yield.'"H NMR (400 MHz, Chloroform-d) & 7.57 — 7.53 (m, 2H), 7.52 — 7.48 (m, 1H),
7.44 —7.39 (m, 2H), 7.36 — 7.31 (m, 3H), 7.21 - 7.18 (m, 2H), 7.15 - 7.08 (m, 2H), 6.91 — 6.88 (m,
1H), 2.37 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 141.52, 138.60, 134.18, 132.40, 131.69,
130.36, 129.15, 128.69, 128.41, 128.31, 127.38, 125.25, 123.19, 121.82, 95.68, 87.11, 21.26. IR
(KBr) 3055, 2917, 2852, 1598, 1490, 1459, 1433, 1060, 808, 750, 690, 555, 513. HRMS exact
mass calcd for C,1H16S [M+H]" requires m/z 301.1045, found m/z 301.1045.

6. Spectra for the products
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DADATAZINGZESYRE-HT -17-14 1210523 16:20:50

SYM-H7-17-1A #4-11 RT: 0.08-0.21 AV: 4 NL: 2.70E8
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DADATAZINZE TUT-23-1 ON/224 140826

H7-23-1 #4-8 RT: 0.09-013 AV: 2 SB: 6 0.53-0.69 , 0.00-0.02 ML: 7.25E5
F: FTMS + p ESI Full ms [100.0000-1000.0000]
100 313.1081
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Relative Abundance
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CrMethods\HT-23-2 V24 181398

H7-23-2 #5-2 RT. 0.09-013 AV: 2 MNL: 1.02EB
F: FTMS + p ESI Full ms [100.0000-1000.0000)
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DADATAZN 2T TUHT -Z3-4 02934 143254

H7-23-4 #5-8 RT: 0.08-013 AV: 2 NL: 5.84E5
F: FTMS + p ESI Full ms [100.0000-1000.0000)
3551546

Relative Abundance
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DEDATAZI1211HT-24-0_202403041 24854
HT-24-9_20240304124854 #5-9 RT; 0.09-0.18 AV: 3 NL: 1.31E6

F: FTMS + p ESI Full ms [100.0000-1000.0000]

Relative Abundance
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DADATA2A0ZZNT Y h-4d Of3824 105730

ZYM-4d #5 RT: 0.09 AV: 1 ML 6.34ET
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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CODATAR 3121 1WHT-23-T

HT-23-T #3-T RT: 0.08-0.13 AV: 2 NL: 3.31E5
F: FTMS + p ESI Full ms [100.0000-1000.0000]

Relative Abundance
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DADATAZ I 211HT-23-6

H7-23-6 #5-9 RAT: 0.08-0.168 AV: 3 NL: 1.52E5
F: FTMS + p ESI Full ms [100.0000-1000.0000]

Relative Abundance
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DO DATARI 2 1WHT -23-5

HT-23-5858 RT: 0.08-0.13 AV: 2 NL: 1.01ES
F: FTMS + p ESI Full ms [100.0000-1000.0000]
313.1079

Relative Abundance
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DADATAZII21 1T -Z23-0

HT-23-9 #4-9

Relative Abundance
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RT: 0.09-0.16
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AV 3 ML: 4.66E5
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DODATAUOZZTYIM-4L

ZYM-4L #6

DB2A724 110000

RT: .14 AW 1 NL: 9.04ET

F: FTMS + p ESI Full ms [100.0000-1000.0000]

Relative Abundance
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DADATAUOZENTY M-dm DB2A2 11921

ZYM-4m 85 RT: 0.09 AV 1 NL: 1.46E7
F: FTMS + p ESI Full ms [100.0000-1000.0000]
100 305.1392
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DDATAZAIZZDTY I -4F OFaN24 13:90:02

ZYM-4P 85T RT: 0.08-013 AV: 2 SB: 6 0.36-0.59 MNL: 4.7THET
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DADATAUOZENTY M-4)

2¥M-4j #5 RT: 0,09 AV: 1 NL: 1.44E7
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DIADATAZIIZT TUNT-24.-2 017924 14:58:33

HT-24-2 #5-8 RT: 0.08-0.13 AV: 2 NL: 1.21E5
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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CUDATAZA0ZIN2S-1 VY IA2E 16:01.50

24-1#5.8 RT: 0.09-013 AV: 2 NL: 7.05E5
F: FTMS + p ESI Full ms [100.0000-1000.0000]
295 0825

g

R

.3
1))
w
=

Li

Ll ?ll g
o

&

m

284, 7482

Li

[N

L1

Relative Abundance
5 % 8 g8 &8 & 8 g 8 8 3

141 il Li8 il

iy
[5,]

. |

3




i auuw
70000

55000

50000

-45000

-4 0000
30000
20000
-15000

251

-3 5

10000

-5
Lo

+-=5000

6E 1 —

9zL
LE L1
BEL
0¥ e
L
A
e e
EvL
v L
P L
s i
g¥ L
i
v L
6¥ L
6v L1
054
ey
Lt
BLL
084
3: 9%
2087
v 8

i
|

Il

4r

=00'a

1 (ppm)

40000

35000

30000

20000

15

10000

+-5000

ro'0E—

LO6r—

8L98—

rEGE—

PEN
TLETL
[3:R4"
Zhatl
a0 Lz}
LTLTl
05L2}

4r

I

|

|

J




CADATAZ I 211 HT-25-3 2028030413130

H7-25-3_20240304131309 %6 RT: 0.13 AV 1 NL 3.91E6
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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CUDATALS022DTY -1

IfM-r #5 RT: 0.09 AV: 1 HNL: 2.60ES
F: FTMS + p ESI Full ms [100.0000-1000.000:0]
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DODATAZ40IED IS ds DEPEE 118D

Z¥YM-4s 86 RT. 0.13 AV: 1 NL: 5.16E7
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DODATASMOEED T Y -du DE26:28 11:18:00

ZYM-du g6 RT: 0.13 AW: 1 NL: 499E7
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DADATAZ40ZEIEYI-10-6

ZYM-10-6 #5.8 RT: 0.08-0.12 AV: 2 NL: 3.57E6
F: FTMS + p ESI Full ms [100.0000-1000.0000)
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DIDATA0IENHT -35-2 0510724 16:16:50

H7-29-2 #4-T RT: 0.08-0.12 AV: 2 NL: 4 58E6
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DDATAZ40ZERTYM- 21

ZYM-21 85 RT: 0.09 AY: 1 NL: 393E8
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DADATAA0ZINNT-2T-31 ORI/ 142144

H7-27-31 #5 RT: 0.09 AV: 1 SB: 6 0.33-0.47,0.00-0.05 NL: 1.61E7
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DODATAZINIZDIYM-Z2 D04 14921

ZYM-22 #4 RT: 0.09 AV: 1 ML 1.56ES
F: FTMS + p ESI Full ms [100.0000-1000.0000]
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DODATAZAZIDEV M- 23-2 QW31 14657

Z¥YM-23-2 #5-7 RT: 0.09-0.13 AV: 2 NL: 1.30E8
F: FTMZ + p ESI Full ms [100.0000-1000,0000]
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