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General Remarks: Melting points were determined on a capillary melting point apparatus
and uncorrected. IR spectra were recorded using ATR technique on a Bruker Alpha FT-IR
spectrophotometer. Proton nuclear magnetic resonance (‘H-NMR) spectra were recorded on a
Bruker Avance at 400 MHz using CDCl; in ppm (0) related to tetramethylsilane (6=0.00) as
an internal standard and are reported as follows; chemical shift (ppm), multiplicity (br =
broad, s = singlet, d = doublet, m = multiplet), coupling constant (Hz) and integration.
Carbon-13 nuclear magnetic resonance (*C NMR) spectra were recorded at 100 MHz in
CDCl;. Chemical shifts are reported in delta (8) units, parts per million (ppm) relative to the
center of the triplet at 77.7 ppm for CDCl;. Carbon types were determined from *C NMR
and DEPT experiments. High resolution mass analyses were performed using electrospray
ionization technique on a Waters QTof-micromass spectrometer. All solvents were purified
by distillation following standard procedure. Thin layer chromatography was performed on
silica or alumina plates and components visualized by observation under iodine/UV light at
254 nm. Column chromatography was performed on silica gel (100-200 mesh). All the
reactions were conducted in oven-dried glassware under a positive pressure of argon with

magnetic stirring. Reagents were added via syringes through septa.

General experimental procedures and physical characterizations: All reactions were

carried out under nitrogen atmosphere. All air sensitive reactions were conducted in oven-
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dried glassware under a positive pressure of an argon or nitrogen with magnetic stirring.
Aldehydes, ethane and propane dithiols, phenyl acetylene, benzophenone derivatives and
InCl; were purchased from M/s Aldrich and used as provided.

Propargylic alcohols 1 and dithioacetals 2: The propargylic alcohols! and dithioacetals?
were prepared according to the literature methods. Dichloromethane (DCM) and 1,2-
dichloroethane (DCE) were distilled from CaH, under N, atmosphere.

General procedure for synthesis of indenodithiepines and indenodithiocines: To a solution of
thioacetal (1 mmol) and propargyl alcohol (1.1 mmol) in dry DCE (10 mL) was added 10
mol% of indium trichloride. The reaction mixture was stirred at 60 °C under an inert
atmosphere and monitored using TLC until the disappearance of propargyl alcohol. After the
appropriate period, the reaction mixture was diluted with DCM (10 mL) and water (15 mL)
was added. The organic phase was separated and the aqueous layer was washed with DCM
(10 mL). Concentration of the combined organic layer under reduced pressure afforded the
crude product, which was purified by silica gel column chromatography to afford the
corresponding product.

Synthesis of (58,10bS)-5,6,10b-triphenyl-2,3,5,10b-tetrahydroindeno|1,2-
e][1,4]dithiepine (3a): White solid; yield: 107 mg (87%); mp 172-174 °C; IR (neat): Vi,
3056, 1603, 1486, 1448, 1407, 1262, 1032, 887, 733 cm™!; 'TH NMR
(CDCl3, 400 MHz) ¢ 2.83-2.89 (m, 1H), 2.99-3.02 (m, 2H), 3.12-3.19
(m, 1H), 5.37 (s, 1H, CH), 6.79 (d, 2H, J=7.2 Hz), 6.86 (d, 1H, J=7.2
Hz), 6.91-7.01 (m, 5H), 7.13-7.20 (m, 5H), 7.29-7.40 (m, 4H), 7.67 (d,
2H, J = 8.0 Hz); 13C NMR (CDCls, 100 MHz) ¢ 33.14 (CH,), 34.29
(CHy), 46.03 (CH), 68.38 (quat-C), 120.36 (=CH), 124.02 (=CH),
126.08 (=CH), 126.70 (=CH), 127.17 (=CH), 127.44 (=CH), 127.60 (=CH), 127.74 (=CH),
127.92 (=CH), 128.51 (=CH), 128.92 (=CH), 129.15 (=CH), 134.55 (quat-C), 139.66 (quat-
0), 140.89 (quat-C), 141.77 (quat-C), 144.13 (quat-C), 149.87 (quat-C), 151.60 (quat-C);
HRMS (ESI) Caled for C;30HyS, [M+H]™ 449.1398; found,
449.1406.

Synthesis of (55,10bS)-9-methyl-5,6-diphenyl-10b-p-tolyl-
2,3,5,10b-tetrahydroindeno|1,2-¢|[1,4]dithiepine (3b): White
solid; yield: 123 mg (94%); mp 189-191 °C; IR (neat): v 3053,
1599, 1492, 1446, 1406, 1268, 1031, 899, 699 cm™'; 'H NMR
(CDCl;, 400 MHz) 6 1.92-1.97 (m, 2H), 2.27 (s, 3H, CH3), 2.36 (s, 3H, CH3), 2.87-2.94 (m,
2H), 4.97 (s, 1H, CH), 6.09 (d, 2H, J = 5.2 Hz), 6.57 (s, 1H), 6.67-6.73 (m, 3H), 7.02-7.11
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(m, 4H), 7.15-7.48 (m, 5H), 7.53-7.59 (m, 2H); 3C NMR (CDCl;, 100 MHz) ¢ 20.89 (CH;),
20.93 (CH3), 33.01 (CH,), 33.33 (CHy), 47.17 (CH), 68.40 (quat-C), 120.84 (=CH), 123.96
(=CH), 126.54 (=CH), 127.24 (=CH), 127.37 (=CH), 127.69 (=CH), 127.81 (=CH), 128.66
(=CH), 129.50 (=CH), 129.67 (=CH), 131.46 (quat-C), 133.98 (quat-C), 136.21 (quat-C),
137.20 (quat-C), 139.47 (quat-C), 142.43 (quat-C), 145.36 (quat-C), 147.52 (quat-C), 151.63
(quat-C); HRMS (ESI) Caled for C3,HpsS, [M+Na]"499.1525; found, 499.1532.

Synthesis of (55,10bS5)-9-chloro-10b-(4-chlorophenyl)-5,6-diphenyl-2,3,5,10b-
tetrahydroindeno[1,2-¢][1,4]dithiepine  (3c): White solid;
yield:120 mg (85%); mp 203-205 °C; IR (neat): Vi, 3058, 1592,
1486, 1402, 1264, 1092, 1013, 824, 732 cm™!'; 'TH NMR (CDCl;, 400
MHz) ¢ 2.84-2.91 (m, 1H), 2.95-3.10 (m, 2H), 3.26-3.32 (m, 1H),
4.80 (s, 1H, CH), 6.72-6.80 (m, 4H), 6.95-7.00 (m, 5H), 7.08-7.13
(m, 1H), 7.18-7.22 (m, 1H), 7.30-7.36 (m, 3H), 7.50-7.55 (m, 3H);
13C NMR (CDCls, 100 MHz) ¢ 31.94 (CH,), 34.04 (CH,), 46.59
(CH), 70.38 (quat-C), 120.86 (=CH), 124.05 (=CH), 126.11 (=CH), 127.04 (=CH), 127.48
(=CH), 127.59 (=CH), 127.93 (=CH), 128.63 (=CH), 129.03 (=CH), 129.78 (=CH), 130.00
(=CH), 133.02 (quat-C), 133.22 (quat-C), 136.90 (quat-C), 138.45 (quat-C), 139.28 (quat-C),
141.02 (quat-C), 143.16 (quat-C), 149.44 (quat-C), 150.80 (quat-C); HRMS (ESI) Calcd for
C30H2»CLS, [M+H]"517.0613; found, 517.0612.

Synthesis of (55,10bS5)-9-fluoro-10b-(4-fluorophenyl)-5,6-diphenyl-2,3,5,10b-
tetrahydroindeno[1,2-¢][1,4]dithiepine (3d): White solid; yield:
108 mg (81%); mp 185-187 °C; IR (neat): v 3058, 1600, 1501,
1456, 1456, 1406, 1226, 1159, 1017, 829, 731 cm™'; '"H NMR
(CDCl;, 400 MHz) 6 2.89-3.28 (m, 4H), 4.84 (s, 1H, CH), 6.51-6.53
(m, 2H), 6.80 (s, 2H), 6.95-7.34 (m, 9H), 7.56-7.57 (m, 4H); 13C
NMR (CDCl;, 100 MHz) 6 31.99 (CH,), 34.00 (CH,), 46.66 (CH),
70.26 (quat-C), 114.60 (d, J = 84 Hz), 115.68 (d, J = 84 Hz), 120.85 (=CH), 124.11 (=CH),
126.16 (=CH), 126.97 (=CH), 127.46 (=CH), 128.72 (=CH), 130.03 (=CH), 130.10 (=CH),
130.29 (=CH), 130.37 (=CH), 136.36 (quat-C), 136.70 (quat-C), 138.48 (quat-C), 143.13
(quat-C), 150.08 (quat-C), 151.70 (quat-C), 160.77 (d, J = 84 Hz), 163.22 (d, J = 80 Hz),
HRMS (ESI) Calcd for C30Hy,F,S, [M+H]"485.1204; found, 485.1210.

Synthesis of (55,10bS)-5-(4-methoxyphenyl)-6,10b-diphenyl-2,3,5,10b-
tetrahydroindeno[1,2-¢][1,4]dithiepine (3e): White solid; yield: 107 mg (95%); mp 194-
196 °C; IR (neat): v, 3057, 2920, 1607, 1506, 1454, 1300, 1245, 1175, 1031, 824, 769, 695
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cm™'; '"H NMR (CDCl;, 400 MHz) ¢ 2.74-2.82 (m, 2H), 2.98-3.09 (m, 2H), 3.80 (s, 3H,
OCH;), 5.16 (s, 1H, CH), 6.76-6.78 (m, 1H), 6.81 (s, 1H), 6.83 (s, 1H), 6.94-7.00 (m, 5H),
7.07-7.12 (m, 3H), 7.13-7.18 (m, 5H), 7.25-7.29 (m, 2H); 3C NMR Ph s
(CDCl;, 100 MHz) 6 39.51 (CH,), 40.24 (CH,), 55.22 (CH), 59.04 O’ S
(OCHy), 73.27 (quat-C), 113.56 (=CH), 120.36 (=CH), 123.45 (=CH), Ph O
126.07 (=CH), 126.19 (=CH), 126.61 (=CH), 126.74 (=CH), 127.11 P
(=CH), 127.17 (=CH), 127.47 (=CH), 129.48 (=CH), 130.63 (=CH), 3e
131.55 (quat-C), 135.33 (quat-C), 144.26 (quat-C), 145.84 (quat-C), 146.39 (quat-C), 148.22
(quat-C), 148.65 (quat-C), 158.39 (quat-C); HRMS (ESI) Calcd for C;;H,s0S, [M+H]*
479.1503; found, 479.1505.

Synthesis of (55,10bS5)-6,10b-diphenyl-5-p-tolyl-2,3,5,10b-tetrahydroindeno|1,2-
e][1,4]dithiepine (3f): White solid; yield: 108 mg (92%); mp 158-160 °C; IR (neat): Vpax
3053, 1593, 1491, 1449, 1407, 1027, 731, 692 cm™!; 'H NMR (CDCls, 400 MHz) 6 2.17 (s,
3H, CH;), 2.80-2.86 (m, 1H), 2.98-3.01 (m, 2H), 3.09-3.14 (m, 1H), 5.32 (s, 1H, CH), 6.63-
6.65 (m, 2H), 6.72-6.74 (m, 2H), 6.84-6.86 (m, 1H), 7.00-7.03 (m,

2H), 7.11-7.19 (m, 5H), 7.27-7.39 (m, 4H), 7.65 (d, 2H, J = 7.6 Hz); "

13C NMR (CDCl;, 100 MHz) ¢ 20.88 (CH3), 32.98 (CH,), 34.26 O’ °
(CH,), 45.62 (CH), 68.28 (quat-C), 120.27 (=CH), 123.91 (=CH), Ph O
126.57 (=CH), 127.07 (=CH), 127.11 (=CH), 127.49 (=CH), 127.62 s
(=CH), 127.80 (=CH), 128.02 (=CH), 128.27 (=CH), 128.80 (=CH),
129.14 (=CH), 134.56 (quat-C), 135.49 (quat-C), 137.75 (quat-C), 139.62 (quat-C), 141.57
(quat-C), 144.18 (quat-C), 149.87 (quat-C), 151.66 (quat-C); HRMS (ESI) Calcd for
C31H26S, [M+Na]*"485.1368; found, 485.1366.

Synthesis of 4-((55,10bS)-6,10b-diphenyl-2,3,5,10b-tetrahydroindeno|[1,2-
e|][1,4]dithiepin-5-yl)-V,N-dimethylbenzenamine (3g): White solid; yield: 108 mg (92%);
mp 158-160 °C; IR (neat): vyax 2882, 1610, 1519, 1446, 1347, 1229, 1170, 1066, 947, 695

3f

em'; 'TH NMR (CDCls, 400 MHz) & 2.69-2.76 (m, 1H), 2.81-2.88 N

(m, 1H), 2.94 (s, 6H, CH3), 3.00-3.09 (m, 2H), 5.11 (s, 1H, CH), O’ s

6.66-6.68 (m, 2H), 6.75-6.77 (m, 1H), 6.94-7.00 (m, SH), 7.09- O
Ph

7.15 (m, 8H), 7.29-7.30 (m, 2H); 3C NMR (CDCl;, 100 MHz) 6
39.26 (CH,), 40.12 (CH,), 40.69 (NCH;), 58.95 (CH), 73.42 (quat-
C), 112.42 (=CH), 120.21 (=CH), 123.48 (=CH), 125.97 (=CH),
126.12 (=CH), 126.40 (=CH), 126.64 (=CH), 126.91 (quat-C), 127.10 (=CH), 127.23 (=CH),
127.43 (=CH), 129.53 (=CH), 130.29 (=CH), 135.52 (quat-C), 143.94 (quat-C), 145.86

3g
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(quat-C), 146.44 (quat-C), 148.63 (quat-C), 148.78 (quat-C), 149.48 (quat-C); HRMS (ESI)
Calcd for C3,Hy9NS, [M+H]"492.1794; found, 492.1814.

Synthesis of (55,10bS)-5-(4-nitrophenyl)-6,10b-diphenyl-2,3,5,10b-
tetrahydroindeno[1,2-¢][1,4]dithiepine (3h): White solid; yield: 87 mg (80%); mp 195-197
°C; IR (neat): v 3406, 3054, 1739, 1598, 1512, 1451, 1310, 1243, 1000, 746, 698 cm™'; 'H
NMR (CDCl;, 400 MHz) 6 2.87-3.04 (m, 3H), 3.15-3.21 (m, 1H),

5.44 (s, 1H, CH), 6.89 (d, 1H, J, = 7.2 Hz), 6.94 (d, 2H, J = 8.8 Hz),

Ph s/\

7.01-7.03 (m, 2H), 7.16-7.25 (m, 5H), 7.32-7.42 (m, 4H), 7.67 (d,
2H, J = 7.6 Hz), 7.78 (d, 2H, J = 8.8 Hz); *C NMR (CDCls, 100
MHz) ¢ 33.08 (CH,), 34.36 (CH,), 45.62 (CH), 68.29 (quat-C), 3h
120.53 (=CH), 122.60 (=CH), 124.07 (=CH), 126.97 (=CH), 127.11 (=CH), 127.66 (=CH),
127.80 (=CH), 127.93 (=CH), 128.19 (=CH), 128.86 (=CH), 129.06 (=CH), 129.18 (=CH),
134.02 (quat-C), 139.19 (quat-C), 142.39 (quat-C), 143.45 (quat-C), 145.91 (quat-C), 148.37
(quat-C), 149.54 (quat-C), 150.17 (quat-C); HRMS (ESI) Calcd for C50H»;3NO,S, [M+Na]*
516.1062; found, 516.1075.

Synthesis of (55,10bS)-6,10b-diphenyl-5-(4-(trifluoromethyl)phenyl)-2,3,5,10b-
tetrahydroindeno[1,2-¢][1,4]dithiepine (3i): White solid; yield: 88
mg (85%); mp 165-167 °C; IR (neat): viax 3060, 1615, 1490, 1450,

)¢
o )

NO,

Ph g

1410, 1323, 1163, 1118, 1068, 831. 746 cm™'; '"H NMR (CDCl,, 400
MHz) & 2.84-2.90 (m, 1H), 2.95-3.06 (m, 2H), 3.13-3.19 (m, 1H),
5.39 (s, IH, CH), 6.86 (d, 2H, J = 7.6 Hz), 6.96-6.98 (m, 2H), 7.15-

Oo
n O

CF3
3i

7.22 (m, 7H), 7.31-7.34 (m, 1H), 7.37-7.41 (m, 3H), 7.66 (d, 2H, J =
7.2 Hz); 3C NMR (CDCl;, 100 MHz) 6 33.05(CH,), 34.36 (CH,), 45.60 (CH), 68.28 (quat-
(), 120.46 (=CH), 122.78 (quat-C), 124.05 (=CH), 124.31 (d, Jcr = 16 Hz), 125.48 (quat-C),
126.95 (=CH), 127.09 (=CH), 127.41 (=CH), 127.75 (=CH), 127.87 (=CH), 128.04 (=CH),
128.65 (=CH), 128.99 (d, Jcr = 16 Hz), 134.21 (quat-C), 139.38 (quat-C), 142.18 (quat-C),
143.85 (quat-C), 144.87 (quat-C), 149.71 (quat-C), 150.89 (quat-C); HRMS (ESI) Calcd for
C;1Ha3F5S, [M+H]* 517.1266; found, 517.1262.

Synthesis of (55,10bS)-5-(3,4-dichlorophenyl)-6,10b-diphenyl-
2,3,5,10b-tetrahydroindeno|1,2-¢|[1,4]dithiepine (3j): White
solid; yield: 81 mg (79%); mp 193-195 °C; IR (neat): vy 3057,
1590, 1465, 1392, 1264, 1133, 1208, 894, 736 cm™!; 'H NMR

Ph S/\

0

S

CI

cl
3j

(CDCls, 400 MHz) § 2.57-2.64 (m, 1H), 2.78-2.86 (m, 1H), 2.95-3.03 (m, 1H), 3.17-3.24 (m,
1H), 5.60 (s, 1H, CH), 6.89-6.91 (m, 1H), 6.95-7.04 (m, 4H), 7.08-7.12 (m, 3H), 7.17-7.23
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(m, 3H), 7.30 (d, 1H, J = 2.0 Hz), 7.45-7.50 (m, 3H), 7.55-7.59 (m, 2H); 3C NMR (CDCls,
100 MHz) ¢ 29.97 (CH,), 32.24 (CH,), 46.52 (CH), 66.57 (quat-C), 120.71 (=CH), 123.40
(=CH), 126.39 (=CH), 126.79 (=CH), 127.35 (=CH), 127.67 (=CH), 127.84 (=CH), 128.09
(=CH), 128.51 (=CH), 128.80 (=CH), 129.08 (=CH), 129.25 (=CH), 130.49 (quat-C), 131.16
(=CH), 131.35 (quat-C), 133.85 (quat-C), 138.15 (quat-C), 138.24 (quat-C), 141.75 (quat-C),
144.77 (quat-C), 144.83 (quat-C), 152.80 (quat-C); HRMS (ESI) Calcd for C30H,,CL,S, [M-
H]*515.0462; found, 515.0469.

Synthesis of (55,10bS)-9-chloro-10b-(4-chlorophenyl)-5-(4-methoxyphenyl)-6-phenyl-
2,3,5,10b-tetrahydroindeno[1,2-¢][1,4]dithiepine (3k): White solid; yield: 118 mg (92%);
mp 203-205 °C; IR (neat): v 2922, 1606, 1505, 1455, 1245, 1174, 1090, 1031, 820, 728
cm™'; 'TH NMR (CDCls, 400 MHz) 6 2.78 (ddd, 2H, J; = 10.8 Hz,
J» = 9.6 Hz, J5 = 1.6 Hz), 3.00-3.10 (m, 2H), 3.81 (s, 3H, CH;),
5.15 (s, 1H, CH), 6.64-6.66 (m, 1H), 6.83-6.88 (m, 3H), 6.95-6.99
(m, 3H), 7.04 (s, 1H), 7.07-7.16 (m, 5H), 7.23-7.25 (m, 2H); '3C
NMR (CDCl;, 100 MHz) ¢ 39.56 (CH,), 40.34 (CH,), 55.22
(OCHj), 58.75 (CH), 72.82 (quat-C), 113.72 (=CH), 120.98
(=CH), 123.98 (=CH), 126.45 (=CH), 126.95 (=CH), 127.04
(=CH), 127.28 (=CH), 127.78 (=CH), 130.32 (quat-C), 130.54 (=CH), 132.10 (quat-C),
132.93 (quat-C), 133.30 (quat-C), 142.36 (quat-C), 143.81 (quat-C), 146.02 (quat-C), 149.59
(quat-C), 149.99 (quat-C), 158.62 (quat-C); HRMS (ESI) Calcd for C;H»4C1,0S, [M+H]*
547.0724; found, 547.0728.

Synthesis of (55,10bS)-5-(3,4-dimethoxyphenyl)-9-fluoro-10b-(4-fluorophenyl)-6-
phenyl-2,3,5,10b-tetrahydroindeno[1,2-¢][1,4]dithiepine (31): White solid; yield: 100 mg
(89%); mp 220-222 °C; IR (neat): v 3055, 1599, 1498, 1460, 1405, 1283, 1222, 1160,
1091, 1006, 829, 729, 690 cm™'; 'TH NMR (CDCl;, 400 MHz) ¢
3.15-3.30 (m, 3H), 3.52-3.60 (m, 1H), 3.67 (s, 3H, OCHj;), 3.90
(s, 3H, OCHs), 6.04 (s, 1H, CH), 6.32 (s, 1H), 6.39-6.48 (m, 6H),
6.86-7.04 (m, 6H), 7.80 (dd, 2H, J; = 8.4 Hz, J, = 5.2 Hz); 13C
NMR (CDCl;, 100 MHz) ¢ 34.31 (CH,), 36.42 (CH,), 55.23
(CH), 56.04 (OCHj), 56.07 (OCHj), 65.72 (quat-C), 106.93
(=CH), 107.15 (=CH), 113.50 (d, J ¢ r= 84 Hz), 114.56 (d, J ¢ r =
84 Hz), 126.17 (=CH), 126.27 (=CH), 127.98 (=CH), 130.83 (quat-C), 130.92 (d, J ¢ = 32
Hz), 131.16 (d, J ¢ r = 32 Hz), 135.35 (quat-C), 140.07 (d, Jcr= 16 Hz), 141.91 (d, J ¢ = 12
Hz), 142.03 (quat-C), 142.29 (quat-C), 149.51 (quat-C), 150.39 (quat-C), 159.88 (d, J ¢ =
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312 Hz), 160.37 (quat-C), 162.32 (d, J ¢ = 316 Hz); HRMS (ESI) Calcd for C;,H,4F,0,S,
[M+H]"545.1421; found, 545.1428.

Synthesis of (55,10bS5)-9-chloro-10b-(4-chlorophenyl)-6-phenyl-5-(4-
(trifluoromethyl)phenyl)-2,3,5,10b-tetrahydroindeno[1,2-¢|[1,4]dithiepine (3m): White
solid; yield: 102 mg (87%); mp 187-189 °C; IR (neat): v 2911, 1615, 1487, 1408, 1324,
1163, 1122, 1067, 1015, 828, 751 cm™'; 'H NMR (CDCl;, 400 MHz) ¢ 2.80-2.86 (m, 1H),
3.01-3.14 (m, 2H), 3.23-3.28 (m, 1H), 4.79 (s, 1H, CH), 6.70-
6.80 (m, 4H), 7.10-7.15 (m, 3H), 7.21-7.26 (m, 3H), 7.31-7.38
(m, 3H), 7.51-7.57 (m, 3H); 3C NMR (CDCIl;, 100 MHz) ¢
31.98 (CH,), 34.00 (CH,), 46.31 (CH), 70.51 (quat-C), 121.06
(=CH), 122.62 (quat-C), 124.03 (=CH), 124.37 (d, Jcr = 16 Hz),
12532 (quat-C), 127.33 (=CH), 127.71 (=CH), 128.08 (=CH),
128.22 (quat-C), 128.92 (=CH), 129.13 (=CH), 129.77 (d, Jcr =
60 Hz), 133.39 (quat-C), 137.19 (quat-C), 138.98 (quat-C), 140.52 (quat-C), 142.61 (quat-
O), 14298 (quat-C), 149.29 (quat-C), 150.62 (quat-C); HRMS (ESI) Caled for
C;1H,,CLLF5S, [M-H]*" 583.0336; found, 583.0346.

Synthesis of 4-((55,10bS)-6,10b-diphenyl-2,3,5,10b-tetrahydroindeno[1,2-
e][1,4]dithiepin-5-yl)benzonitrile (3n): White solid; yield: 102 mg (89%); mp 171-173 °C;
IR (neat): v, 3055, 1600, 1492, 1448, 1407, 1265, 1176, 1024, 731,
694 cm!; 'H NMR (CDCl;, 400 MHz) ¢ 2.85-3.02 (m, 3H), 3.16
(ddd, 1H, J, = 15.2 Hz, J, = 8.8 Hz, J; = 2.8 Hz), 5.39 (s, 1H, CH),
6.87-6.91 (m, 3H), 6.99-7.01 (m, 2H), 7.15-7.24 (m, 7H), 7.30-7.41
(m, 4H), 7.65-7.67 (m, 2H); 3C NMR (CDCl;, 100 MHz) ¢ 33.08
(CH»), 34.24 (CH,), 45.83 (CH), 68.26 (quat-C), 109.63 (quat-C),
118.88 (quat-C), 120.47 (=CH), 124.03 (=CH), 126.95 (=CH),
127.03 (=CH), 127.55 (=CH), 127.73 (=CH), 127.89 (=CH), 128.15 (=CH), 128.84 (=CH),
129.01 (=CH), 129.09 (=CH), 131.19 (=CH), 134.05 (quat-C), 139.23 (quat-C), 142.26
(quat-C), 143.45 (quat-C), 146.29 (quat-C), 149.51 (quat-C), 150.26 (quat-C); HRMS (ESI)
Calcd for C5;H;3NS, [M+Na]"496.117; found, 496.1165.

Synthesis of (55,10bS)-5-(naphthalen-1-yl)-6,10b-diphenyl-2,3,5,10b-
tetrahydroindeno[1,2-¢][1,4]dithiepine (30): White solid; yield: 103 mg (96%); mp 214-
216 °C; IR (neat): v, 3406, 3054, 1739, 1598, 1512, 1451, 1310, 1243, 1000, 746, 698 cm™
l; TH NMR (CDCl;, 400 MHz) ¢ 2.84-2.90 (m, 1H), 3.01-3.08 (m, 2H), 3.14-3.20 (m, 1H),
5.49 (s, 1H, CH), 6.67 (dd, 1H, J, = 8.4 Hz, J, = 1.6 Hz), 6.86 (d, 1H, J = 7.2 Hz), 6.96-6.97
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(m, 2H), 7.03-7.11 (m, 3H), 7.14-7.22 (m, 2H), 7.28 (s, 1H), 7.33-
7.42 (m, 7TH), 7.45-7.48 (m, 1H), 7.63-7.65 (m, 1H), 7.68 (d, 2H, J
= 7.2 Hz); 3C NMR (CDCIl;, 100 MHz) ¢ 32.96 (CH,), 34.51
(CH»), 45.98 (CH), 68.41 (quat-C), 120.39 (=CH), 124.01 (=CH),
125.42 (=CH), 125.54 (=CH), 126.66 (=CH), 126.75 (=CH), 127.01
(=CH), 127.20 (=CH), 127.22 (=CH), 127.26 (=CH), 127.58 (=CH),
127.64 (=CH), 127.70 (=CH), 127.82 (=CH), 127.98 (=CH), 128.09
(=CH), 128.92 (=CH), 129.08 (=CH), 131.92 (quat-C), 132.68 (quat-C), 134.43 (quat-C),
137.95 (quat-C), 139.63 (quat-C), 142.03 (quat-C), 144.28 (quat-C), 150.08 (quat-C), 151.20
(quat-C); HRMS (ESI) Calcd for C34Hy6S, [M+H]"499.1549; found, 499.1550.

Synthesis of  (55,10bS,E)-6,10b-diphenyl-5-styryl-2,3,5,10b-tetrahydroindeno|1,2-

e|[1,4]dithiepine (3p): White solid; yield: 78 mg (68%); mp 114-116 PSTN
°C; IR (neat): vinax 3048, 2950, 1649, 1602, 1504, 1460, 1301, 1241, O’ s
1168, 1039, 770, 698 cm™'; 'H NMR (CDCl;, 400 MHz) 6 3.00-3.14 L)
(m, 2H), 3.21-3.32 (m, 2H), 4.86 (d, 1H, J = 9.6 Hz), 6.05 (dd, 1H, J,

=15.6 Hz, J, = 9.2 Hz), 6.73 (d, 1H, J = 15.6 Hz), 6.80-6.82 (m, 1H), Q
6.98-7.03 (m, 4H), 7.17-7.24 (m, 6H), 7.29-7.42 (m, 8H); '*C NMR 3p

(CDCl3, 100 MHz) ¢ 40.12 (CH,), 40.54 (CH,), 57.85 (CH), 73.37
(quat-C), 120.52 (=CH), 123.83 (=CH), 125.91 (=CH), 126.23 (=CH), 126.37 (=CH), 126.85
(=CH), 127.13 (=CH), 127.34 (=CH), 127.51 (=CH), 128.54 (=CH), 129.39 (=CH), 133.21
(=CH), 135.32 (quat-C), 137.83 (quat-C), 142.98 (quat-C), 144.56 (quat-C), 146.13 (quat-C),
146.34 (quat-C), 147.56 (quat-C); HRMS (ESI) Calcd for C3,H,6S, [M+H]"475.1554; found,
475.1541.

Synthesis of (6S5,11bS)-6-(4-chlorophenyl)-10-methyl-7-phenyl-11b-p-tolyl-3,4,6,11b-
tetrahydro-2H-indeno[1,2-b][1,5]dithiocine (3q): White solid; yield: 83 mg (77%); mp
189-191 °C; IR (neat): vimax 2917, 1602, 1488, 1263, 1092, 1015, 888, 810, 733, 698 cm™!; 'H
NMR (CDCl;, 400 MHz) 6 1.87-1.94 (m, 2H), 2.27 (s, 3H, CH;), 2.35
(s, 3H, CH;), 2.48 (ddd, 1H, J; = 14.4 Hz, J, = 12.0 Hz, J; = 5.2 Hz),
2.78 (dt, 1H, J; = 14.4 Hz, J, = 3.6 Hz), 3.12 (dt, 1H, J, = 15.2Hz, J, =
3.6 Hz), 3.64 (ddd, 1H, J, = 15.2 Hz, J, = 11.2 Hz, J; = 3.6 Hz), 4.73
(s, 1H, CH), 6.00 (d, 2H, J = 8.8 Hz), 6.61 (s, 1H), 6.67-6.69 (m, 2H),
7.02-7.11 (m, 5H), 7.23-7.30 (m, 6H); 3C NMR (CDCl;, 100 MHz) ¢
21.03(CHj), 21.42 (CHj), 26.72 (CH,), 29.88 (CH,), 33.33 (CH,),
48.17 (CH), 68.43 (quat-C), 120.86 (=CH), 123.94 (=CH), 126.89




(=CH), 127.28 (=CH), 127.46 (=CH), 127.75 (=CH), 127.83 (=CH), 128.65 (=CH), 129.32
(=CH), 129.62 (=CH), 131.46 (quat-C), 134.54 (quat-C), 136.01 (quat-C), 137.43 (quat-C),
137.68 (quat-C), 139.53 (quat-C), 142.17 (quat-C), 145.52 (quat-C), 147.82 (quat-C), 151.92
(quat-C); HRMS (ESI) Calcd for C33Hy9CIS, [M+H]* 525.1477; found, 525.1476.

Synthesis of (6S,11bS)-6-(naphthalen-2-yl)-7,11b-diphenyl-3,4,6,11b-tetrahydro-2H-
indeno[1,2-b][1,5]dithiocine (3r): White solid; yield: 106 mg (93%); mp 213-215 °C; IR
(neat): vinax 3052, 1599, 1492, 1438, 1415, 1023, 748, 698 cm™!; 'H NMR (CDCl;, 400 MHz)
0 1.91-2.03 (m, 2H), 2.53-2.61 (m, 1H), 2.82 (dt, 1H, J; = 18.4 Hz, J, = 4.0 Hz), 3.15 (dt, 1H,
J1=19.2 Hz, J, =4.0 Hz), 3.65-3.73 (m, 1H), 4.93 (s, 1H, CH), 6.04 (dd, 1H, J, = 8.8 Hz, J,
= 2.0 Hz), 6.59 (s, 1H), 6.80-6.82 (m, 1H), 7.02-7.04 (m, 2H), 7.10-7.17
(m, 3H), 7.18-7.25 (m, 4H), 7.26-7.29 (m, 2H), 7.30-7.39 (m, 4H), 7.44- O
7.46 (m, 2H); 3C NMR (CDCl;, 100 MHz) 0 26.83 (CH;), 30.03 (CH,), O’ S/U

Ph

33.55 (CHy), 49.11 (CH), 69.15 (quat-C), 120.30 (=CH), 124.28 (=CH), S
125.30 (=CH), 125.33 (=CH), 125.81 (=CH), 126.34 (=CH), 126.53 O
(=CH), 126.94 (=CH), 127.04 (=CH), 127.40 (=CH), 127.62 (=CH), O
127.80 (=CH), 127.83 (=CH), 128.00 (=CH), 128.02 (=CH), 128.78
(=CH), 129.73 (=CH), 131.77 (quat-C), 132.57 (quat-C), 134.47 (quat-
0), 138.30 (quat-C), 139.07 (quat-C), 142.52 (quat-C), 145.62 (quat-C), 150.79 (quat-C),
151.70 (quat-C); HRMS (ESI) Calcd for C35H,5S, [M+H]*513.1691; found, 513.1705.

3r

Synthesis of sulfone 8: In a 50-mL, round-bottomed flask fitted with a magnetic stirrer,
condenser is placed 50 mg(0.14 mol) of 3i and peroxide (0.6 mol) dissolved in 5 mL of dry
DCM stirred at 0°C for 1 h. One hour later, saturated NaHCO; was
added, and the mixture was extracted with DCM. The combined

organic layers were dried over Na,SO, and evaporated to afford 39 mg
(70%) of sulfone 8 as a white solid. Although this material is
sufficiently pure for most purposes, recrystallization from DCM
affords colourless crystal. White solid; yield: 88 mg (85%); mp 231-
233 °C; IR (neat): v 3063, 1616, 1492, 1448, 1418, 1315, 1117,
1068, 837, 726 cm!; 'H NMR (CDCls, 400 MHz) ¢ 3.73-3.94 (m, 4H), 5.61 (s, 1H, CH),
6.84-6.88 (m, 3H), 7.22-7.24 (m, 2H), 7.28-7.36 (m, 4H), 7.41-7.47 (m, 5H), 7.66-7.64 (m,
2H), 7.73-7.75 (m, 1H); 13C NMR (CDCl;, 100 MHz) ¢ 48.43 (CH;), 50.93 (CH,), 67.68
(CH), 86.47 (quat-C), 122.57 (=CH), 124.73 (d, Jcr = 16 Hz), 126.37 (=CH), 127.43 (=CH),
128.12 (quat-C), 128.77 (=CH), 128.93 (=CH), 129.51 (=CH), 129.76 (quat-C), 129.86
(=CH), 130.79 (quat-C), 131.12 (=CH), 132.45 (quat-C), 133.37 (quat-C), 134.17 (quat-C),

9



140.83 (quat-C), 144.98 (quat-C), 155.55 (quat-C); HRMS (ESI) Calcd for Cs1Hp3F;04S,
[M+Na]*603.0888; found, 603.0890.

10
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Crystal data and ORTEP for indenodithiepine 3a (CCDC 1019959)

ORTEP diagram for 3a.

Data Product 3a
Molecular Formula C3oH4S,
Molecular weight 448.13

size 0.35x 0.25x 0.20
Temperature/K 273(2)
Radiation MoKa,
Wavelength/A 0.71073
a(d) 8.6410(12)
b (A) 10.6699(15)
c (A 25.373(4)
a(®) 90.00

B 97.159(2)
7(°) 90.00
Volume (A3) 2321.2(6)

z 3

Density (mg cm3) 1.284

F(000) 944

u (1/mm) 0.245

No of unique reflections 5343

No of parameters 4563

R obs, wR2 obs 0.0450, 0.1146
AP maxs Apmin (€A3) 0.382, -0.147
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Crystal data and ORTEP for indenodithiocine 3q (CCDC 1019960)

Data Product 3q
Molecular Formula C33H,0CIS,
Molecular weight 525.13

space group triclinic, P-1
colour Yellow

size 0.22x 0.22x 0.11
Temperature/K 293(2)
Radiation MoKa
Wavelength/A 0.71073
a(d) 9.901(2)

b (A) 11.029(3)
c(A) 14.297(3)
a(®) 74.650(4)
L) 76.568(4)
7(°) 68.378(4)
Volume (A3) 1383.6(5)

V4 2

Density (mg cm3) 1.260

F(000) 552

4 (1/mm) 0.309

No of unique reflections 5382

No of parameters 4235

R obs, wR2 obs 0.0619, 0.1434
AP imax Apmin (€A3) 0.376, -0.230
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