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1. General Information.

All one-pot reactions were carried out in an over-dried vial equipped with a magnetic stir bar

under nitrogen atmosphere. MeCN was distilled from P2O5; THF and dioxane were distilled from

sodium; DCE and DMF was distilled from CaH2. o-Alkynylanilines and N-protected

o-alkynylanilines[1] were synthesized according to the known literatures. All other reagents were

obtained from commercial sources and utilized without further purification, if not stated otherwise.

All melting points are uncorrected. The NMR spectra were recorded in CDCl3 on a 400 or 600 M

Hz instrument with TMS as internal standard. Recorded shifts were reported in parts per million (δ)

downfield from TMS. Data are represented as follows: chemical shift, multiplicity (s = singlet, d =

doublet, t = triplet, q = quartet, m = multiplet, b = broad), coupling constant (J, Hz) and

integration. TLC was carried out with 0.2 mm thick silica gel plates (GF254). Visualization was

accomplished by UV light. The column chromatography was hand packed with silica gel 60

(160-200 mesh). The products were additionally confirmed by HRMS. Mass spectra were

obtained using ESI ionization.

2. General Procedure for the One-Pot Synthesis of Products 3.
An oven-dried vial was charged with a magnetic stir bar, o-alkynylaniline 1 (0.2 mmol) and

MeOH (1 mL). PhIO (0.22 mmol, 1.1 equiv.) was added into the stirred solution at rt. After being

stirred for about 10 min, MeOH was removed under reduced pressure. Cs2CO3 (0.4 mmol, 2

equiv), MeCN (1 mL), and AgNO3 (0.02 mmol, 10 mol%) was added to the mixture

subsequentially under N2. The mixture was pre-stirred at rt for about 10 min. After that, a solution

of imidazole 2 (0.22, 1.1 equiv) in MeCN (1 mL) was added to the mixture under N2 at rt. The

mixture was stirred at rt for about 12 h (monitored by TLC). The solvent was removed in vacuo,

and the residue was purified by column chromatography on silica gel using petroleum ether/ethyl

acetate (4:1~1:1, v:v) as eluent to afford product 3.

3. Procedure for the One-Pot Synthesis of 3a at 3-mmol Scale.
An oven-dried flask was charged with a magnetic stir bar, o-alkynylaniline 1a (3 mmol) and

MeOH (15 mL). PhIO (3.3 mmol, 1.1 equiv.) was added to the stirred solution in portions at rt.

After being stirred for about 20 min, MeOH was removed under reduced pressure. Cs2CO3 (6

mmol, 2 equiv), MeCN (20 mL), and AgNO3 (0.3 mmol, 10 mol%) was added to the mixture

subsequentially under N2. The mixture was pre-stirred at rt for about 20 min. After that, a solution

of imidazole 2 (3.3 mmol, 1.1 equiv) in MeCN (10 mL) was added to the mixture under N2 at rt.

The mixture was stirred at rt for about 20 h (monitored by TLC). The solvent was removed in

vacuo, and the residue was purified by column chromatography on silica gel using petroleum

ether/ethyl acetate (3:1, v:v) as eluent to afford product 3a (0.856 g, 67% yield).
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4. Procedures for the Derivatizations.
(1) Procedure for the Synthesis of Derivative 7a.

To a stirred solution of 3a (0.4 mmol) in MeOH (3 mL) was added K2CO3 (1.2 mmol, 3.0 equiv).

After being stirred for 2 h at 60 °C, MeOH was removed in vacuo, and the reaction mixture was

poured into water (20 mL) and extracted with ethyl acetate (20 mL × 3). The combined organic

layers were washed with brine, dried over Na2SO4, filtered and concentrated in vacuo,

subsequently. The residue was purified by flash column chromatography on silica gel using

petroleum ether/ethyl acetate (2:1, v:v) as eluent to afford derivative 7a (82% yield).

(2) Procedure for the Synthesis of Derivative 8a.

To a stirred solution of 10 (0.2 mmol) and NaH (60%, 8.0 mg, 0.2 mmol, 1.0 equiv) in dry DMF

(2 mL), was added CH3I (0.2 mmol, 1.0 equiv). After stirring for 2 h at rt, the reaction mixture

was poured into H2O (20 mL) and extracted with ethyl acetate (10 mL × 3). The combined organic

layers were washed with brine, dried over Na2SO4, filtered and concentrated in vacuo to give a

residue, which was purified by flash column chromatography on silica gel using petroleum

ether/ethyl acetate (3:1, v:v) as eluent to afford derivative 8a (78% yield).

(3) General Procedure for the Synthesis of Derivatives 9.

To a sealing tube equipped with a magnetic stirrer were added 3t (0.2 mmol), arylboronic

acid (0.4 mmol, 2.0 equiv), Pd(PPh3)4 (0.01 mmol, 5 mol%) and Na2CO3 (0.2 mmol, 1.0

equiv). To this mixture were added a mixed solvent (2.2 mL, toluene:ethanol:water = 5:5:1,

v:v:v) under N2. The mixture stirred at 120 °C for 16 h under N2. After being cooled to

rt, the solvent was removed in vacuo, and the residue was purified by column chromatog

raphy on silica gel using petroleum ether/ethyl acetate (3:1, v:v) as eluent to afford deriva

tive 9.

5. Characterization Data of Compounds 3
4-(1H-Imidazol-1-yl)-5-methyl-2-phenyl-1-tosyl-1H-indole (3a).

Prepared according to general procedure. The mixture was stirred at rt for about 12 h (monitored
by TLC) and the product was isolated in 72% yield after chromatography as white solid (61.2 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.41); mp 195 – 197 °C.
1H NMR (400 MHz, CDCl3) δ 8.27 (d, J = 8.6 Hz, 1H), 7.54 (s, 1H), 7.45 – 7.32 (m, 5H), 7.31 –
7.25 (m, 3H), 7.19 (s, 1H), 7.06 (d, J = 8.0 Hz, 2H), 7.01 (s, 1H), 6.18 (s, 1H), 2.29 (s, 3H), 2.19
(s, 3H). 13C NMR (101 MHz, CDCl3) δ 144.96, 143.33, 137.74, 136.96, 134.59, 131.51, 130.37,
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129.83, 129.43, 129.37, 129.00, 128.18, 127.90, 127.49, 127.35, 126.81, 120.53, 116.76, 109.58,
21.56, 16.99.
HRMS (ESI) for C25H22N3O2S+ [M+H]+ m/z: calcd 428.1427, found 428.1440.

4-(1H-Imidazol-1-yl)-5-methyl-2-(p-tolyl)-1-tosyl-1H-indole (3b)

Prepared according to general procedure. The mixture was stirred at rt for about 16 h (monitored
by TLC) and the product was isolated in 73% yield after chromatography as white solid (64.8 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.40); mp 166 – 168 °C.
1H NMR (400 MHz, CDCl3) δ 8.27 (d, J = 8.5 Hz, 1H), 7.55 (s, 1H), 7.34 – 7.27 (m, 5H), 7.21 –
7.16 (m, 3H), 7.08 (d, J = 8.0 Hz, 2H), 7.01 (s, 1H), 6.15 (s, 1H), 2.40 (s, 3H), 2.31 (s, 3H), 2.20
(s, 3H). 13C NMR (101 MHz, CDCl3) δ 144.95, 143.68, 139.15, 137.81, 137.03, 134.70, 130.32,
129.86, 129.46, 129.36, 128.70, 128.38, 128.33, 127.87, 127.23, 126.92, 120.62, 116.90, 109.35,
21.64, 21.48, 17.07.
HRMS (ESI) for C26H24N3O2S+ [M+H]+ m/z: calcd 442.1584, found 442.1601.

4-(1H-Imidazol-1-yl)-5-methyl-2-(4-propylphenyl)-1-tosyl-1H-indole (3c)

Prepared according to general procedure. The mixture was stirred at rt for about 16 h (monitored
by TLC) and the product was isolated in 70% yield after chromatography as white solid (65.9 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.39); mp 189 – 191 °C.
1H NMR (400 MHz, CDCl3) δ 8.28 (d, J = 8.6 Hz, 1H), 7.57 (s, 1H), 7.34 – 7.26 (m, 5H), 7.23 –
7.17 (m, 3H), 7.08 (d, J = 8.0 Hz, 2H), 7.03 (s, 1H), 6.15 (s, 1H), 2.64 (t, J = 7.7 Hz, 2H), 2.32 (s,
3H), 2.21 (s, 3H), 1.72 – 1.65 (m, 2H), 0.97 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ
144.90, 143.83, 143.65, 137.81, 137.03, 134.73, 130.33, 129.79, 129.42, 129.02, 128.86, 128.33,
127.87, 127.67, 127.19, 126.92, 120.57, 116.84, 109.30, 37.90, 24.41, 21.62, 17.05, 13.89.
HRMS (ESI) for C28H28N3O2S+ [M+H]+ m/z: calcd 470.1897, found 470.1890.

4-(1H-Imidazol-1-yl)-2-(4-methoxyphenyl)-5-methyl-1-tosyl-1H-indole (3d)

Prepared according to general procedure. The mixture was stirred at rt for about 16 h (monitored
by TLC) and the product was isolated in 61% yield after chromatography as white solid (55.4 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.28); mp 192 – 194 °C.
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1H NMR (400 MHz, CDCl3) δ 8.27 (d, J = 8.6 Hz, 1H), 7.55 (s, 1H), 7.35 – 7.31 (m, 2H), 7.30 –
7.26 (m, 3H), 7.21 (s, 1H), 7.08 (d, J = 8.1 Hz, 2H), 7.02 (s, 1H), 6.93 – 6.88 (m, 2H), 6.12 (s, 1H),
3.86 (s, 3H), 2.32 (s, 3H), 2.21 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 160.44, 145.00, 143.50,
137.94, 137.08, 134.87, 131.91, 129.93, 129.52, 128.49, 127.89, 127.18, 127.00, 123.92, 120.67,
119.52, 117.00, 113.14, 109.07, 55.46, 21.73, 17.16.
HRMS (ESI) for C26H24N3O3S +[M+H]+ m/z: calcd 458.1533, found 458.1551.

2-(4-Chlorophenyl)-4-(1H-imidazol-1-yl)-5-methyl-1-tosyl-1H-indole (3e)

Prepared according to general procedure. The mixture was stirred at rt for about 18 h (monitored
by TLC) and the product was isolated in 79% yield after chromatography as white solid (73.2 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.43); mp 176 – 178 °C.
1H NMR (400 MHz, CDCl3) δ 8.27 (d, J = 8.6 Hz, 1H), 7.55 (s, 1H), 7.38 – 7.26 (m, 7H), 7.21 (s,
1H), 7.09 (d, J = 8.0 Hz, 2H), 7.02 (s, 1H), 6.18 (s, 1H), 2.32 (s, 3H), 2.21 (s, 3H). 13C NMR
(101MHz, CDCl3) δ 145.25, 142.13, 137.85, 137.14, 135.32, 134.57, 131.68, 130.16, 130.07,
129.61, 129.16, 128.21, 128.07, 127.93, 127.74, 126.86, 120.64, 116.95, 110.05, 21.70, 17.10.
HRMS (ESI) for C25H21ClN3O2S+ [M+H]+ m/z: calcd 462.1038, found 462.1051.

4-(1H-Imidazol-1-yl)-5-methyl-2-(4-nitrophenyl)-1-tosyl-1H-indole (3f)

Prepared according to general procedure. The mixture was stirred at rt for about 18 h (monitored
by TLC) and the product was isolated in 65% yield after chromatography as yellow solid (61 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.32); mp 243 – 245 °C.
1H NMR (400 MHz, CDCl3) δ 8.31 – 8.19 (m, 3H), 7.63 (d, J = 8.4 Hz, 2H), 7.56 (s, 1H), 7.36 (d,
J = 8.6 Hz, 1H), 7.30 – 7.26 (m, 2H), 7.22 (s, 1H), 7.12 (d, J = 8.0 Hz, 2H), 7.02 (s, 1H), 6.32 (s,
1H), 2.33 (s, 3H), 2.22 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 147.97, 145.62, 140.84, 138.11,
137.81, 137.51, 134.13, 131.06, 130.64, 129.78, 129.61, 128.59, 128.40, 128.11, 126.79, 122.93,
120.63, 117.08, 111.86, 21.72, 17.13.
HRMS (ESI) for C25H21N4O4S+ [M+H]+ m/z: calcd 473.1278, found 473.1290.

2-(2-Ethynylphenyl)-4-(1H-imidazol-1-yl)-5-methyl-1-tosyl-1H-indole (3g)

Prepared according to general procedure. The mixture was stirred at rt for about 14 h (monitored
by TLC) and the product was isolated in 57% yield after chromatography as white solid (51.4 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.26); mp 196 – 198 °C.
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1H NMR (400 MHz, CDCl3) δ 8.20 (d, J = 8.7 Hz, 1H), 7.54 (s, 2H), 7.49 – 7.27 (m, 6H), 7.20 –
7.07 (m, 3H), 7.02 (s, 1H), 6.33 (s, 1H), 2.90 (s, 1H), 2.30 (s, 3H), 2.19 (s, 3H). 13C NMR (151
MHz, CDCl3) δ 145.01, 140.29, 137.91, 136.28, 135.00, 134.42, 132.87, 131.72, 129.63, 129.54,
129.53, 128.96, 128.22, 127.85, 127.82, 127.52, 127.24, 123.10, 120.66, 116.10, 110.33, 82.09,
81.15, 21.72, 17.17.
HRMS (ESI) for C27H22N3O2S+ [M+H]+ m/z: calcd 452.1427, found 452.1426.

4-(1H-Imidazol-1-yl)-5-methyl-2-(naphthalen-2-yl)-1-tosyl-1H-indole (3h)

Prepared according to general procedure. The mixture was stirred at rt for about 16 h (monitored
by TLC) and the product was isolated in 68% yield after chromatography as white solid (64.6 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.38); mp 194 – 196 °C.
1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.5 Hz, 1H), 7.88 – 7.81 (m, 4H), 7.62 (dd, J = 8.5, 1.8
Hz, 1H), 7.57 (s, 1H), 7.54 – 7.50 (m, 2H), 7.33 – 7.27 (m, 3H), 7.22 (s, 1H), 7.05 (d, J = 8.7 Hz,
3H), 6.30 (s, 1H), 2.30 (s, 3H), 2.23 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 145.08, 143.51,
137.88, 137.23, 134.66, 133.42, 132.59, 130.04, 129.58, 129.51, 129.31, 129.21, 128.44, 128.38,
128.28, 128.07, 127.88, 127.54, 126.98, 126.94, 126.54, 120.63, 116.94, 110.25, 21.67, 17.13 (one
peak is missing).
HRMS (ESI) for C29H24N3O2S+ [M+H]+ m/z: calcd 478.1584, found 478.1589.

4-(1H-Imidazol-1-yl)-5-methyl-2-(thiophen-2-yl)-1-tosyl-1H-indole (3i)

Prepared according to general procedure. The mixture was stirred at rt for about 12 h (monitored
by TLC) and the product was isolated in 66% yield after chromatography as white solid (57.6 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.34); mp 175 – 177 °C.
1H NMR (400 MHz, CDCl3) δ 8.28 (d, J = 8.6 Hz, 1H), 7.55 (s, 1H), 7.36 (d, J = 5.1 Hz, 1H),
7.34 – 7.29 (m, 3H), 7.28 – 7.26 (m, 1H), 7.20 (s, 1H), 7.10 – 7.05 (m, 3H), 7.02 (s, 1H), 6.26 (s,
1H), 2.30 (s, 3H), 2.20 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 145.11, 137.80, 137.06, 135.27,
134.81, 131.24, 131.13, 129.86, 129.58, 129.49, 127.89, 127.74, 127.69, 127.67, 127.08, 126.89,
120.60, 116.66, 110.42, 21.64, 17.02.
HRMS (ESI) for C23H20N3O2S2+ [M+H]+ m/z: calcd 434.0991, found 434.0999.

2-Butyl-4-(1H-imidazol-1-yl)-5-methyl-1-tosyl-1H-indole (3j)

Prepared according to general procedure. The mixture was stirred at rt for about 18 h (monitored
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by TLC) and the product was isolated in 64% yield after chromatography as white solid (51.9 mg)
(petroleum ether/EtOAc = 3:1, Rf = 0.25); mp 114 – 116 °C.
1H NMR (400 MHz, CDCl3) δ 8.13 (d, J = 8.5 Hz, 1H), 7.65 (d, J = 8.1 Hz, 2H), 7.56 (s, 1H),
7.26 – 7.16 (m, 4H), 7.02 (s, 1H), 6.00 (s, 1H), 2.91 (t, J = 7.7 Hz, 2H), 2.35 (s, 3H), 2.17 (s, 3H),
1.66 – 1.57 (m, 2H), 1.43 – 1.33 (m, 2H), 0.91 (t, J = 7.3 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ
145.11, 144.23, 137.91, 136.12, 130.06, 129.47, 129.09, 127.75, 127.50, 126.47, 126.46, 126.36,
120.66, 115.15, 104.82, 30.92, 28.74, 22.58, 21.69, 17.01, 13.94.
HRMS (ESI) for C23H26N3O2S+ [M+H]+ m/z: calcd 408.1740, found 408.1750.

2-Cyclohexyl-4-(1H-imidazol-1-yl)-5-methyl-1-tosyl-1H-indole (3k)

Prepared according to general procedure. The mixture was stirred at rt for about 18 h (monitored
by TLC) and the product was isolated in 51% yield after chromatography as white solid (44 mg)
(petroleum ether/EtOAc = 3:1, Rf = 0.27); mp 170– 172 °C.
1H NMR (400 MHz, CDCl3) δ 8.13 (d, J = 8.5 Hz, 1H), 7.63 – 7.54 (m, 3H), 7.24 – 7.13 (m, 4H),
7.02 (s, 1H), 6.01 (s, 1H), 3.26 (t, J = 11.9 Hz, 1H), 2.35 (s, 3H), 2.16 (s, 3H), 1.98 (d, J = 12.6 Hz,
2H), 1.81 – 1.69 (m, 3H), 1.45 – 1.34 (m, 2H), 1.27 – 1.17 (m, 3H). 13C NMR (101MHz, CDCl3) δ
150.19, 145.01, 137.91, 136.14, 136.11, 129.98, 129.41, 129.18, 128.03, 127.59, 126.35, 126.33,
120.68, 115.62, 103.49, 37.48, 34.47, 26.66, 26.13, 21.69, 16.99.
HRMS (ESI) for C25H28N3O2S+ [M+H]+ m/z: calcd 434.1897, found 434.1905.

2-cyclopropyl-4-(1H-imidazol-1-yl)-5-methyl-1-tosyl-1H-indole (3l)

Prepared according to general procedure. The mixture was stirred at rt for about 15 h (monitored
by TLC) and the product was isolated in 60% yield after chromatography as white solid (47.2 mg)
(petroleum ether/EtOAc = 3:1, Rf = 0.22); mp 145 – 147 °C.
1H NMR (400 MHz, CDCl3) δ 8.18 (d, J = 8.6 Hz, 1H), 7.75 (d, J = 8.1 Hz, 2H), 7.56 (s, 1H),
7.26 – 7.22 (m, 3H), 7.20 (d, J = 8.6 Hz, 1H), 7.02 (s, 1H), 5.78 (s, 1H), 2.45 – 2.39 (m, 1H), 2.38
(s, 3H), 2.18 (s, 3H), 0.96 – 0.91 (m, 2H), 0.54 – 0.49 (m, 2H). 13C NMR (101 MHz, CDCl3) δ
145.71, 145.10, 137.87, 136.34, 136.27, 129.90, 129.48, 129.04, 127.58, 127.29, 126.80, 126.43,
120.63, 114.87, 102.26, 21.70, 16.98, 9.39, 8.68.
HRMS (ESI) for C22H22N3O2S+ [M+H]+ m/z: calcd 392.1427, found 392.1442.

2-(tert-Butyl)-4-(1H-imidazol-1-yl)-5-methyl-1-tosyl-1H-indole (3m)
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Prepared according to general procedure. The mixture was stirred at rt for about 12 h (monitored
by TLC) and the product was isolated in 58% yield after chromatography as white solid (47.3 mg)
(petroleum ether/EtOAc = 3:1, Rf = 0.23); mp 171 – 173 °C.
1H NMR (400 MHz, CDCl3) δ 7.96 (d, J = 8.6 Hz, 1H), 7.55 (s, 1H), 7.46 (d, J = 8.0 Hz, 2H),
7.23 (s, 1H), 7.15 (d, J = 8.1 Hz, 2H), 7.09 (d, J = 8.7 Hz, 1H), 7.02 (s, 1H), 6.19 (s, 1H), 2.31 (s,
3H), 2.11 (s, 3H), 1.50 (s, 9H). 13C NMR (101 MHz, CDCl3) δ 154.39, 144.50, 137.85, 137.76,
136.79, 129.75, 129.46, 129.21, 127.66, 126.89, 126.66, 126.08, 120.65, 116.33, 106.46, 35.16,
31.26, 21.58, 16.88.
HRMS (ESI) for C23H26N3O2S+ [M+H]+ m/z: calcd 408.1740, found 408.1749.

5-Ethyl-4-(1H-imidazol-1-yl)-2-phenyl-1-tosyl-1H-indole (3n)

Prepared according to general procedure. The mixture was stirred at rt for about 18 h (monitored
by TLC) and the product was isolated in 64% yield after chromatography as white solid (56.6 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.30); mp 134 – 135 °C.
1H NMR (400 MHz, CDCl3) δ 8.31 (d, J = 8.7 Hz, 1H), 7.53 (s, 1H), 7.48 – 7.26 (m, 8H), 7.18 (s,
1H), 7.11 – 6.97 (m, 3H), 6.13 (s, 1H), 2.49 (q, J = 7.6 Hz, 2H), 2.30 (s, 3H), 1.11 (t, J = 7.6 Hz,
3H). 13C NMR (101 MHz, CDCl3) δ 145.05, 143.37, 138.16, 136.89, 136.32, 134.92, 131.64,
130.56, 129.55, 129.15, 128.49, 127.63, 127.42, 127.03, 126.02, 125.41, 121.06, 117.25, 109.72,
23.86, 21.72, 15.95.
HRMS (ESI) for C26H24N3O2S+ [M+H]+ m/z: calcd 442.1584, found 442.1595.

4-(1H-Imidazol-1-yl)-5-isopropyl-2-phenyl-1-tosyl-1H-indole (3o)

Prepared according to general procedure and isolated, the mixture was stirred at rt for about 16 h
(monitored by TLC) in 69% yield after chromatography as white solid (62.5 mg) (petroleum
ether/EtOAc = 1:1, Rf = 0.33); mp 203 – 205 °C.
1H NMR (400 MHz, CDCl3) δ 8.38 (d, J = 8.8 Hz, 1H), 7.58 (s, 1H), 7.45 – 7.39 (m, 2H), 7.38 –
7.34 (m, 4H), 7.30 (d, J = 8.2 Hz, 2H), 7.23 (s, 1H), 7.10 (d, J = 8.1 Hz, 2H), 7.04 (s, 1H), 6.10 (s,
1H), 2.85 – 2.71 (m, 1H), 2.33 (s, 3H), 1.21 (d, J = 6.8 Hz, 6H). 13C NMR (101 MHz, CDCl3) δ
144.99, 143.13, 140.97, 138.30, 136.43, 134.99, 131.56, 130.54, 129.51, 129.48, 129.06, 128.30,
127.54, 127.01, 126.51, 122.95, 121.30, 117.45, 109.65, 27.55, 24.42, 21.67.
HRMS (ESI) for C27H26N3O2S+ [M+H]+ m/z: calcd 456.1740, found 456.1751.

5-Butyl-4-(1H-imidazol-1-yl)-2-phenyl-1-tosyl-1H-indole (3p)
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Prepared according to general procedure. The mixture was stirred at rt for about 16 h (monitored
by TLC) and the product was isolated in 77% yield after chromatography as white solid (72.6 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.32); mp 156 – 158 °C.
1H NMR (400 MHz, CDCl3) δ 8.30 (d, J = 8.6 Hz, 1H), 7.53 (s, 1H), 7.41 – 7.31 (m, 6H), 7.30 –
7.26 (m, 2H), 7.18 (s, 1H), 7.06 (d, J = 7.9 Hz, 2H), 7.00 (s, 1H), 6.13 (s, 1H), 2.46 (t, J = 7.8 Hz,
2H), 2.29 (s, 3H), 1.49 – 1.40 (m, 2H), 1.25 – 1.17 (m, 2H), 0.81 (t, J = 7.3 Hz, 3H). 13C NMR
(101 MHz, CDCl3) δ 144.97, 143.21, 138.07, 136.76, 134.96, 134.78, 131.56, 130.45, 129.45,
129.39, 129.02, 128.41, 127.51, 126.91, 126.84, 126.51, 121.01, 116.99, 109.64, 33.63, 30.27,
22.47, 21.60, 13.83.
HRMS (ESI) for C28H28N3O2S+ [M+H]+ m/z: calcd 470.1897, found 470.1905.

4-(1H-Imidazol-1-yl)-5,7-dimethyl-2-phenyl-1-tosyl-1H-indole (3q)

Prepared according to general procedure. The mixture was stirred at rt for about 18 h (monitored
by TLC) and the product was isolated in 71% yield after chromatography as white solid (62.4 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.28); mp 180 – 182 °C.
1H NMR (400 MHz, CDCl3) δ 7.45 – 7.38 (m, 3H), 7.37 – 7.33 (m, 3H), 7.22 (s, 1H), 7.14 (s, 1H),
6.99 (d, J = 8.2 Hz, 2H), 6.97 – 6.90 (m, 3H), 6.07 (s, 1H), 2.86 (s, 3H), 2.33 (s, 3H), 2.17 (s, 3H).
13C NMR (101 MHz, CDCl3) δ 147.70, 144.82, 139.74, 138.11, 132.59, 132.21, 132.12, 131.78,
131.41, 130.91, 129.63, 129.11, 128.56, 128.02, 127.66, 127.44, 126.08, 120.73, 112.51, 21.70,
21.41, 16.98.
HRMS (ESI) for C26H24N3O2S+ [M+H]+ m/z: calcd 442.1584, found 442.1589.

4-(1H-Imidazol-1-yl)-2,5-diphenyl-1-tosyl-1H-indole (3r)

Prepared according to general procedure. The mixture was stirred at rt for about 12 h (monitored
by TLC) and the product was isolated in 53% yield after chromatography as white solid (51.5 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.25); mp 208 – 210 °C.
1H NMR (400 MHz, CDCl3) δ 8.44 (d, J = 8.6 Hz, 1H), 7.56 – 7.31 (m, 10H), 7.29 – 7.24 (m, 3H),
7.17 – 7.05 (m, 5H), 6.38 (s, 1H), 2.34 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 145.17, 143.63,
137.94, 137.69, 134.85, 133.79, 131.42, 130.55, 129.60, 129.49, 129.32, 129.19, 128.59, 128.51,
128.44, 127.59, 127.44, 126.98, 126.75, 126.69, 116.64, 109.74, 21.66 (one peak is missing).
HRMS (ESI) for C30H24N3O2S+ [M+H]+ m/z: calcd 490.1584, found 490.1584.
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4-(1H-Imidazol-1-yl)-5-methyl-2-phenyl-1-(phenylsulfonyl)-1H-indole (3s)

Prepared according to general procedure. The mixture was stirred at rt for about 15 h (monitored
by TLC) and the product was isolated in 85% yield after chromatography as white solid (70.5 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.26); mp 225 – 226 °C.
1H NMR (400 MHz, CDCl3) δ 8.29 (d, J = 8.6 Hz, 1H), 7.54 (s, 1H), 7.48 (d, J = 7.3 Hz, 1H),
7.45 – 7.36 (m, 7H), 7.35 – 7.27 (m, 3H), 7.20 (s, 1H), 7.01 (s, 1H), 6.19 (s, 1H), 2.21 (s, 3H). 13C
NMR (101 MHz, CDCl3) δ 143.45, 137.87, 137.61, 137.10, 133.97, 131.50, 130.50, 130.11,
129.57, 129.21, 128.92, 128.34, 128.09, 127.67, 127.54, 126.92, 120.61, 116.90, 109.81, 17.12.
HRMS (ESI) for C24H20N3O2S+ [M+H]+ m/z: calcd 414.1271, found 414.1280.

1-((4-Bromophenyl)sulfonyl)-4-(1H-imidazol-1-yl)-5-methyl-2-phenyl-1H-indole (3t)

Prepared according to general procedure. The mixture was stirred at rt for about 14 h (monitored
by TLC) and the product was isolated in 69% yield after chromatography as white solid (68.3 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.43); mp 138 – 140 °C.
1H NMR (400 MHz, CDCl3) δ 8.26 (d, J = 8.6 Hz, 1H), 7.57 (s, 1H), 7.53 – 7.28 (m, 9H), 7.26 –
7.19 (m, 2H), 7.04 (s, 1H), 6.24 (s, 1H), 2.23 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 143.30,
137.83, 136.93, 136.39, 132.26, 131.30, 130.45, 129.64, 129.35, 129.28, 128.42, 128.38, 128.24,
127.75, 127.73, 125.44, 120.59, 116.83, 110.22, 17.13.
HRMS (ESI) for C24H19BrN3O2S+ [M+H]+ m/z: calcd 492.0376, found 492.0388.

5-Methyl-4-(2-methyl-1H-imidazol-1-yl)-2-phenyl-1-tosyl-1H-indole (3u)

Prepared according to general procedure. The mixture was stirred at rt for about 16 h (monitored
by TLC) and the product was isolated in 68% yield after chromatography as white solid (59.8 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.27); mp 173 – 175 °C.
1H NMR (600 MHz, CDCl3) δ 8.28 (d, J = 8.2 Hz, 1H), 7.61 – 7.32 (m, 6H), 7.30 (d, J = 8.3 Hz,
1H), 7.25 (s, 1H), 7.11 – 7.02 (m, 3H), 6.84 (s, 1H), 6.07 (s, 1H), 2.30 (s, 3H), 2.11 (s, 3H), 1.99 (s,
3H). 13C NMR (151 MHz, CDCl3) δ 145.39, 144.93, 143.84, 137.29, 134.44, 131.58, 131.12,
130.35, 129.29, 129.08, 128.96, 128.18, 128.11, 127.58, 127.27, 126.88, 120.33, 117.29, 109.84,
21.57, 16.77, 12.86.
HRMS (ESI) for C26H24N3O2S+ [M+H]+ m/z: calcd 442.1584, found 442.1596.
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4-(2-Butyl-1H-imidazol-1-yl)-5-methyl-2-phenyl-1-tosyl-1H-indole (3v)

Prepared according to general procedure. The mixture was stirred at rt for about 24 h (monitored
by TLC) and the product was isolated in 37% yield after chromatography as white solid (35.9 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.25); mp 100 – 102 °C.
1H NMR (400 MHz, CDCl3) δ 8.27 (d, J = 8.6 Hz, 1H), 7.41 – 7.33 (m, 5H), 7.28 (d, J = 8.5 Hz,
1H), 7.23 (d, J = 7.9 Hz, 2H), 7.07 – 7.02 (m, 3H), 6.80 (s, 1H), 6.05 (s, 1H), 2.27 (s, 3H), 2.25 –
2.13 (m, 2H), 2.08 (s, 3H), 1.43 – 1.35 (m, 2H), 1.11 – 1.05 (m, 2H), 0.65 (t, J = 7.4 Hz, 3H). 13C
NMR (101 MHz, CDCl3) δ 149.14, 144.86, 143.82, 137.22, 134.27, 131.57, 131.21, 130.25,
129.24, 129.19, 129.04, 128.14, 128.08, 127.56, 127.27, 126.79, 120.06, 117.29, 110.06, 29.77,
26.40, 22.12, 21.53, 16.74, 13.61.
HRMS (ESI) for C29H30N3O2S+ [M+H]+ m/z: calcd 484.2053, found 484.2066.

5-Methyl-4-(4-methyl-1H-imidazol-1-yl)-2-phenyl-1-tosyl-1H-indole (3w)

Prepared according to general procedure. The mixture was stirred at rt for about 18 h (monitored
by TLC) and the product was isolated in 63% yield after chromatography as white solid (55.5 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.28); mp 176 – 178 °C.
1H NMR (600 MHz, CDCl3) δ 8.26 (d, J = 8.6 Hz, 1H), 7.43 – 7.40 (m, 4H), 7.39 – 7.36 (m, 2H),
7.29 – 7.26 (m, 3H), 7.08 (d, J = 8.1 Hz, 2H), 6.72 (s, 1H), 6.23 (s, 1H), 2.31 (s, 3H), 2.27 (s, 3H),
2.22 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 144.98, 143.27, 138.46, 137.07, 137.03, 134.70,
131.69, 130.46, 129.85, 129.50, 129.08, 128.31, 128.28, 127.59, 127.42, 126.93, 117.00, 116.67,
109.99, 21.69, 17.19, 13.79.
HRMS (ESI) for C26H24N3O2S+ [M+H]+ m/z: calcd 442.1584, found 442.1599.

4-(4-Bromo-1H-imidazol-1-yl)-5-methyl-2-phenyl-1-tosyl-1H-indole (3x)

Prepared according to general procedure. The mixture was stirred at rt for about 15 h (monitored
by TLC) and the product was isolated in 78% yield after chromatography as white solid (78.8 mg)
(petroleum ether/EtOAc = 3:1, Rf = 0.42); mp 190 – 192 °C.
1H NMR (400 MHz, CDCl3) δ 8.30 (d, J = 8.6 Hz, 1H), 7.49 – 7.32 (m, 7H), 7.31 – 7.27 (m, 2H),
7.08 (d, J = 8.1 Hz, 2H), 7.01 (s, 1H), 6.20 (s, 1H), 2.31 (s, 3H), 2.23 (s, 3H). 13C NMR (101 MHz,
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CDCl3) δ 145.12, 143.74, 137.60, 137.04, 134.65, 131.40, 130.47, 129.88, 129.54, 129.21, 128.07,
127.61, 127.41, 127.10, 126.89, 119.74, 117.33, 115.81, 109.19, 21.66, 17.05.
HRMS (ESI) for C25H21BrN3O2S+ [M+H]+ m/z: calcd 506.0532, found 506.0547.

5-Methyl-4-(4-nitro-1H-imidazol-1-yl)-2-phenyl-1-tosyl-1H-indole (3y)

Prepared according to general procedure. The mixture was stirred at rt for about 20 h (monitored
by TLC) and the product was isolated in 49% yield after chromatography as yellow solid (46.5
mg), (petroleum ether/EtOAc = 3:1, Rf = 0.32); mp 223 – 225 °C.
1H NMR (400 MHz, CDCl3) δ 8.35 (d, J = 8.6 Hz, 1H), 7.85 (s, 1H), 7.50 (s, 1H), 7.42 – 7.31 (m,
6H), 7.25 (d, J = 7.8 Hz, 2H), 7.08 (d, J = 8.1 Hz, 2H), 6.15 (s, 1H), 2.31 (s, 3H), 2.25 (s, 3H). 13C
NMR (101 MHz, CDCl3) δ 148.49, 145.35, 144.36, 137.09, 136.93, 134.60, 131.07, 130.51,
129.68, 129.63, 129.40, 127.66, 127.49, 126.90, 125.81, 120.57, 118.12, 108.24, 21.67, 17.05 (one
peak is missing).
HRMS (ESI) for C25H21N4O4S+ [M+H]+ m/z: calcd 473.1278, found 473.1294.

1-(5-Methyl-2-phenyl-1-tosyl-1H-indol-4-yl)-1H-benzo[d]imidazole (3z)

Prepared according to general procedure. The mixture was stirred at rt for about 22 h (monitored
by TLC) and the product was isolated in 55% yield after chromatography as white solid (52.5 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.24); mp 197 – 199 °C.
1H NMR (400 MHz, CDCl3) δ 8.39 (d, J = 8.6 Hz, 1H), 7.96 (s, 1H), 7.87 (d, J = 8.0 Hz, 1H),
7.40 – 7.37 (m, 3H), 7.35 – 7.29 (m, 5H), 7.28 – 7.25 (m, 1H), 7.19 (t, J = 7.6 Hz, 1H), 7.09 (d, J
= 8.0 Hz, 2H), 6.89 (d, J = 8.0 Hz, 1H), 6.03 (s, 1H), 2.30 (s, 3H), 2.14 (s, 3H). 13C NMR (151
MHz, CDCl3) δ 144.93, 143.52, 143.14, 143.04, 137.26, 134.33, 134.26, 131.35, 131.20, 130.25,
129.34, 128.94, 128.79, 127.51, 127.41, 126.77, 125.84, 123.49, 122.50, 120.34, 117.33, 110.45,
109.73, 21.52, 17.06.
HRMS (ESI) for C29H24N3O2S+ [M+H]+ m/z: calcd 478.1584, found 478.1592.

5,6-Dimethyl-1-(5-methyl-2-phenyl-1-tosyl-1H-indol-4-yl)-1H-benzo[d]imidazole (3aa)

Prepared according to general procedure. The mixture was stirred at rt for about 22 h (monitored
by TLC) and the product was isolated in 64% yield after chromatography as white solid (64.4 mg)
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(petroleum ether/EtOAc = 1:1, Rf = 0.24); mp 192 – 194 °C.
1H NMR (400 MHz, CDCl3) δ 8.37 (d, J = 8.6 Hz, 1H), 7.84 (s, 1H), 7.63 (s, 1H), 7.40 – 7.34 (m,
6H), 7.30 (d, J = 8.1 Hz, 2H), 7.11 (d, J = 8.0 Hz, 2H), 6.67 (s, 1H), 6.03 (s, 1H), 2.37 (s, 3H),
2.34 (s, 3H), 2.26 (s, 3H), 2.16 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 145.00, 143.62, 142.40,
141.91, 137.44, 134.58, 133.04, 132.88, 131.61, 131.58, 131.45, 130.42, 129.45, 129.12, 129.09,
127.58, 127.57, 126.96, 126.33, 120.48, 117.40, 110.62, 110.07, 21.70, 20.58, 20.35, 17.23.
HRMS (ESI) for C31H28N3O2S+ [M+H]+ m/z: calcd 506.1897, found 506.1909.

5-Methoxy-1-(5-methyl-2-phenyl-1-tosyl-1H-indol-4-yl)-1H-benzo[d]imidazole (3ab)

Prepared according to general procedure. The mixture was stirred at rt for about 24 h (monitored
by TLC) and the product was isolated in 79% yield after chromatography as white solid (80.7 mg)
(petroleum ether/EtOAc = 1:1, Rf = 0.20); mp 178 – 180 °C.
1H NMR (400 MHz, CDCl3) δ 8.38 (d, J = 8.6 Hz, 1H), 7.84 (s, 1H), 7.73 (d, J = 8.8 Hz, 1H),
7.41 – 7.33 (m, 6H), 7.30 (d, J = 8.2 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H), 6.92 (dd, J = 8.9, 2.4 Hz,
1H), 6.33 (d, J = 2.3 Hz, 1H), 6.04 (s, 1H), 3.67 (s, 3H), 2.32 (s, 3H), 2.17 (s, 3H). 13C NMR (151
MHz, CDCl3) δ 157.29, 145.02, 143.63, 142.27, 137.70, 137.39, 135.08, 134.56, 131.47, 131.34,
130.39, 129.44, 129.09, 128.89, 127.63, 127.55, 126.92, 125.98, 120.94, 117.42, 112.03, 109.91,
93.75, 55.75, 21.63, 17.22.
HRMS (ESI) for C30H26N3O3S+ [M+H]+ m/z: calcd 508.1689, found 508.1711.

6. Characterization Data of Intermediate 4a
N-(4-Methoxy-4-methyl-2-(phenylethynyl)cyclohexa-2,5-dien-1-ylidene)-4-methylbenzenesul
fonamide[2]

The compound was isolated as an intermediate during the optimization. White solid (petroleum
ether/EtOAc = 5:1, Rf = 0.33); mp 148 – 150 °C (Lit. mp 155-156 °C)[2].
1H NMR (400 MHz, CDCl3) δ 7.99 (d, J = 8.1 Hz, 2H), 7.64 (d, J = 10.3 Hz, 1H), 7.36 – 7.28 (m,
7H), 7.02 (d, J = 2.6 Hz, 1H), 6.77 (dd, J = 10.3, 2.6 Hz, 1H), 3.22 (s, 3H), 2.45 (s, 3H), 1.46 (s,
3H). 13C NMR (101 MHz, CDCl3) δ 162.00, 153.28, 151.52, 143.64, 138.76, 131.80, 129.44,
128.94, 128.42, 127.22, 125.26, 123.94, 122.49, 94.34, 83.15, 73.07, 53.99, 26.30, 21.72.

7. Characterization Data of by-Products 5a and 6a
4-(1H-Imidazol-1-yl)-5-methoxy-5-methyl-2-phenyl-1-tosyl-4,5-dihydro-1H-indole (5a)
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The compound was isolated as a by-product during the optimization. White solid (petroleum
ether/EtOAc = 1:5, Rf = 0.31); mp 151 – 153 °C.
1H NMR (600 MHz, CDCl3) δ 7.33 (s, 9H), 7.17 (s, 2H), 6.94 (s, 1H), 6.64 (s, 1H), 6.03 (s, 1H),
5.73 (d, J = 9.5 Hz, 1H), 5.13 (s, 1H), 3.23 (s, 3H), 2.37 (s, 3H), 0.92 (s, 3H). 13C NMR (151 MHz,
CDCl3) δ 145.29, 139.42, 137.03, 135.24, 131.72, 131.64, 130.37, 129.56, 129.14, 128.79, 128.61,
127.54, 126.80, 123.18, 121.45, 118.60, 115.78, 77.71, 58.69, 51.21, 21.72, 20.02.
HRMS (ESI) for C26H26N3O3S+ [M+H]+ m/z: calcd 460.1689, found 460.1697.

5-Methoxy-4-methyl-2-phenyl-1-tosyl-1H-indole (6a)[3]

The compound was isolated as a by-product during the optimization. White solid (petroleum
ether/EtOAc = 5:1, Rf = 0.34); mp 167 – 169 °C (Lit. mp 167-168 °C).[3]
1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 9.0 Hz, 1H), 7.57 – 7.50 (m, 2H), 7.47 – 7.39 (m, 3H),
7.28 (s, 2H), 7.03 (d, J = 8.1 Hz, 2H), 6.94 (d, J = 9.0 Hz, 1H), 6.55 (s, 1H), 3.88 (s, 3H), 2.28 (s,
3H), 2.27 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 154.43, 144.44, 142.78, 134.45, 132.80, 132.78,
131.88, 130.25, 129.24, 128.68, 127.61, 126.93, 117.28, 114.54, 112.82, 109.11, 56.46, 21.64,
11.94.

8. Characterization Data of Derivatives 7a-9b
4-(1H-Imidazol-1-yl)-5-methyl-2-phenyl-1H-indole (7a)

Prepared according to corresponding procedure and the product was isolated in 82% yield after
chromatography as white solid (90 mg) (petroleum ether/EtOAc = 1:1, Rf = 0.44); mp 248 –
250 °C.
1H NMR (400 MHz, CDCl3) δ 9.09 (s, 1H), 7.74 (s, 1H), 7.65 (d, J = 7.4 Hz, 2H), 7.45 – 7.38 (m,
3H), 7.35 – 7.30 (m, 2H), 7.20 (s, 1H), 7.12 (d, J = 8.3 Hz, 1H), 6.50 (s, 1H), 2.25 (s, 3H). 13C
NMR (101 MHz, d6-DMSO) δ 139.40, 138.47, 137.01, 132.10, 129.40, 129.01, 128.26, 127.87,
126.75, 125.65, 124.87, 124.05, 121.48, 112.14, 95.87, 17.37.
HRMS (ESI) for C18H16N3+ [M+H]+ m/z: calcd 274.1339, found 274.1337.

4-(1H-Imidazol-1-yl)-1,5-dimethyl-2-phenyl-1H-indole (8a)

Prepared according to corresponding procedure and the product was isolated in 78% yield after
chromatography as white solid (44.8 mg) (petroleum ether/EtOAc = 1:1, Rf = 0.42); mp 180 –
182 °C.
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1H NMR (400 MHz, CDCl3) δ 7.70 (s, 1H), 7.48 – 7.44 (m, 4H), 7.43 – 7.40 (m, 1H), 7.35 (d, J =
8.4 Hz, 1H), 7.27 (s, 1H), 7.21 – 7.16 (m, 2H), 6.25 (s, 1H), 3.78 (s, 3H), 2.27 (s, 3H).13C NMR
(151 MHz, CDCl3) δ 142.99, 138.17, 137.92, 132.15, 129.36, 129.17, 128.71, 128.39, 127.84,
126.00, 124.94, 124.49, 120.83, 110.23, 98.73, 31.61, 17.20.
HRMS (ESI) for C19H18N3+ [M+H]+ m/z: calcd 288.1495, found 288.1492.

4-(1H-Imidazol-1-yl)-5-methyl-2-phenyl-1-((4'-propyl-[1,1'-biphenyl]-4-yl)sulfonyl)-1H-indol
e (9a)

Prepared according to corresponing procedure and the product was isolated in 84% yield after
chromatography as white solid (89.5 mg) (petroleum ether/EtOAc = 1:1, Rf = 0.36); mp 98 –
100 °C.
1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.6 Hz, 1H), 7.58 (s, 1H), 7.52 – 7.48 (m, 2H), 7.45 –
7.37 (m, 9H), 7.32 (d, J = 8.6 Hz, 1H), 7.26 – 7.20 (m, 3H), 7.03 (s, 1H), 6.22 (s, 1H), 2.61 (t, J =
7.7 Hz, 2H), 2.23 (s, 3H), 1.68 – 1.62 (m, 2H), 0.95 (t, J = 7.3 Hz, 3H). 13C NMR (151 MHz,
CDCl3) δ 146.71, 143.84, 143.45, 137.90, 137.12, 136.05, 135.76, 131.61, 130.56, 130.07, 129.59,
129.33, 129.20, 128.36, 128.13, 127.68, 127.52, 127.48, 127.14, 127.12, 120.63, 116.91, 109.80,
37.75, 24.54, 17.15, 13.89.
HRMS (ESI) for C33H30N3O2S+ [M+H]+ m/z: calcd 532.2053, found 532.2035.

4-(1H-Imidazol-1-yl)-1-((4'-methoxy-[1,1'-biphenyl]-4-yl)sulfonyl)-5-methyl-2-phenyl-1H-ind
ole (9b)

Prepared according to corresponding procedure and the product was isolated in 88% yield after
chromatography as white solid (91.2 mg) (petroleum ether/EtOAc = 1:1, Rf = 0.30); mp 188 –
190 °C.
1H NMR (400 MHz, CDCl3) δ 8.32 (d, J = 8.6 Hz, 1H), 7.56 (s, 1H), 7.48 – 7.38 (m, 11H), 7.32 (d,
J = 8.6 Hz, 1H), 7.21 (s, 1H), 7.02 (s, 1H), 6.94 (d, J = 8.3 Hz, 2H), 6.22 (s, 1H), 3.82 (s, 3H),
2.22 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 160.39, 146.26, 143.40, 137.86, 137.06, 135.32,
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131.59, 130.98, 130.52, 130.02, 129.55, 129.16, 128.44, 128.32, 128.09, 127.64, 127.48, 126.68,
120.61, 116.86, 114.59, 109.77, 55.45, 17.11 (one peak is missing).
HRMS (ESI) for C31H26N3O3S+ [M+H]+ m/z: calcd 520.1689, found 520.1677.
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9. X-Ray Crystallographic Information of Product 3a
Important Crystal Data for 3a (CCDC 2233028).
Bond precision: C-C = 0.0032 A Wavelength=0.71073
Cell: a=7.6654(6) b=23.1002(14) c=12.1164(9)

alpha=90 beta=98.245(2) gamma=90
Temperature: 152 K

Calculated Reported
Volume 2123.3(3) 2123.3(3)
Space group P 21/n P 1 21/n 1
Hall group -P 2yn -P 2yn
Moiety formula C25H21N3O2S C25H21N3O2S
Sum formula C25H21N3O2S C25H21N3O2S
Mr 427.51 427.51
Dx, g cm-3 1.337 1.337
Z 4 4
Mu (mm-1) 0.180 0.180
F000 896.0 896.0
F000’ 896.83
h,k,lmax 9,30,15 9,29,15
Nref 4867 4846
Tmin,Tmax 0.965,0.972 0.686,0.746
Tmin’ 0.965
Correction method= # Reported T Limits: Tmin=0.686 Tmax=0.746 AbsCorr = NONE
Data completeness= 0.996 Theta(max)= 27.501
R(reflections)= 0.0467( 3486) wR2(reflections)=0.1315( 4846)
S = 0.968 Npar= 282

Figure S1. ORTEP drawing of compound 3a.
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11. Spectra of the Compounds
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