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Experimental Section

General. 'H and *C NMR spectra were recorded at 400 and 100 MHz for
CDCls solutions. HRMS data were obtained by EI using a double focusing mass
spectrometer, unless noted. GC analysis was carried out using a silicon OV-17 column
(i. d. 2.6 mm x 1.5 m). GC-MS analysis was carried out using a CBP-1 capillary
column (i. d. 0.25 mm x 25 m). The structures of all products listed below were
unambiguously determined by *H and **C NMR.

Compound 7 was prepared according to a published procedure.’® Other starting
materials and reagents were commercially available.

The following experimental procedures may be regarded as typical in
methodology and scale.

Procedure for the Preparation of 3a (entry 7, Table 1): To a 20 mL
two-necked flask with a reflux condenser, a balloon, and a rubber cup were added
9H-carbazole (1a) (0.2 mmol, 33 mg), styrene (2a) (1.0 mmol, 104 mg), Pd(OAc);
(0.02 mmol, 4.5 mg), Ag.CO;3; (0.2 mmol, 55 mg), n-hexadecane (ca. 30 mg) as
internal standard, and MeCN (2 mL). Then, the resulting mixture was stirred under
nitrogen at 100 °C for 6 h. After cooling, the reaction mixture was poured into ethyl
acetate (100 mL). The organic layer was washed by water (100 mL, three times), and
dried over Na,SO,4. After evaporation of the solvent under vacuum, the product 3a (46
mg, 85%) was isolated by column chromatography on silica gel using hexane-ethyl
acetate (40:1, v/v) as eluant and thin-layer chromatography using hexane.

Characterization Data of Products.

9-(1-Phenylvinyl)-9H-carbazole (3a):* oil; *H NMR (400 MHz, CDCls) 6 5.59
(s, 1H), 6.08 (s, 1H), 7.23-7.36 (m, 11H), 8.12 (d, J = 8.7 Hz, 2H); *C NMR (100
MHz, CDCl3) 6 110.8, 112.9, 119.8, 120.2, 123.4, 125.8, 126.2, 128.7, 129.1, 136.3,
140.8, 142.7; HRMS m/z calcd for CyHisN (M¥) 269.1204, found 269.1203.

9-[1-(4-Methylphenyl)vinyl]-9H-carbazole (3b): oil; 'H NMR (400 MHz,
CDCl3) 6 2.33 (s, 3H), 5.53 (s, 1H), 6.03 (s, 1H), 7.08 (d, J = 8.3 Hz, 2H), 7.14 (d, J =
8.2 Hz, 2H), 7.23-7.26 (m, 4H), 7.32-7.36 (m, 2H), 8.12 (d, J = 8.2 Hz, 2H); **C NMR
(100 MHz, CDCl3) 621.2, 110.9, 112.0, 119.7, 120.1, 123.3, 125.8, 126.1, 129.4,
133.5, 139.1, 140.8, 142.6; HRMS m/z calcd for CyHi;7N (M) 283.1361, found
283.1357.
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9-[1-(4-Methoxyphenyl)vinyl]-9H-carbazole (3c): oil; 'H NMR (400 MHz,
CDCls) §3.77 (s, 3H), 5.47 (s, 1H), 5.95 (s, 1H), 6.78-6.80 (m, 2H), 7.16-7.18 (m, 2H),
7.22-7.26 (m, 4H), 7.32-7.36 (m, 2H), 8.11 (d, J = 6.9 Hz, 2H); *C NMR (100 MHz,
CDCls) 655.3, 110.86, 110.92, 114.1, 119.7, 120.1, 123.3, 125.8, 127.6, 128.8, 140.8,
142.2, 160.3; HRMS m/z calcd for Cy;H17NO (M™) 299.1310, found 299.1316.

9-[1-(4-Chlorophenyl)vinyl]-9H-carbazole (3d): mp 104-106 °C; *H NMR (400
MHz, CDCls) 6 5.61 (s, 1H), 6.06 (s, 1H), 7.16-7.28 (m, 8H), 7.33-7.37 (m, 2H), 8.12
(d, J = 7.8 Hz, 2H); *C NMR (100 MHz, CDCl3) 6110.7, 113.3, 120.0, 120.2, 123.4,
125.9, 127.5, 129.0, 134.8, 135.0, 140.6, 141.7; HRMS m/z calcd for CxH14CIN (M")
303.0815, found 303.0816.

9-[1-(Naphthalen-2-yl)vinyl]-9H-carbazole (3e): oil; 'H NMR (400 MHz,
CDCls) 8 5.67 (s, 1H), 6.19 (s, 1H), 7.24-7.35 (m, 6H), 7.39-7.50 (m, 3H), 7.65-7.66
(m, 2H), 7.76-7.81 (m, 2H), 8.14-8.16 (m, 2H); *C NMR (100 MHz, CDCls) 6 110.9,
113.4,119.8, 120.2, 123.5, 123.8, 125.7, 125.9,126.4, 126.6, 127.6, 128.5, 128.6, 133.2,
133.6, 133.8, 140.9, 142.8; HRMS m/z calcd for CyHisN (M™) 319.1361, found
319.1360.

3,6-Di-tert-butyl-9-(1-phenylvinyl)-9H-carbazole (3f): oil; *H NMR (400 MHz,
CDCl3) 6 1.44 (s, 18H), 5.52 (s, 1H), 5.96 (s, 1H), 7.12 (d, J = 8.7 Hz, 2H), 7.28-7.39
(m, 7H), 8.11 (s, 2H); **C NMR (100 MHz, CDCls) §32.0, 34.7, 110.4, 111.9, 116.0,
123.4, 123.5, 126.4, 128.6, 128.9, 136.8, 139.3, 142.6, 143.1; HRMS m/z calcd for
CosHaN (M") 381.2457, found 381.2458.

3,6-Dichloro-9-(1-phenylvinyl)-9H-carbazole (3g): mp 120-122 °C; 'H NMR
(400 MHz, CDCl3) 6 5.57 (s, 1H), 6.08 (s, 1H), 7.14 (d, J = 8.7 Hz, 2H), 7.17-7.20 (m,
2H), 7.25-7.37 (m, 5H), 8.015-8.020 (m, 2H); *C NMR (100 MHz, CDCls) §112.1,
113.3, 120.1, 123.5, 125.7, 126.1, 126.7, 128.9, 129.4, 135.6, 139.5, 142.2; HRMS m/z
calced for CyoH13CIN (M) 337.0425, found 337.0424.

3,6-Dibromo-9-(1-phenylvinyl)-9H-carbazole (3h): mp 97-99 °C; *H NMR (400
MHz, CDCls) 6 5.57 (s, 1H), 6.09 (s, 1H), 7.10 (d, J = 8.8 Hz, 2H), 7.17-7.20 (m, 2H),
7.27-7.37 (m, 3H), 7.43 (d, J = 2.3 Hz, 1H), 7.45 (d, J = 2.3 Hz, 1H), 8.18 (d, J = 1.8
Hz, 2H); *C NMR (100 MHz, CDCls) § 112.5, 113.1, 113.4, 123.1, 124.0, 126.1,
128.9, 129.35, 129.44, 135.6, 139.7, 142.1; HRMS m/z calcd for CyHi3BroN (MY)
424.9415, found 424.9418.

3-Bromo-9-(1-phenylvinyl)-9H-carbazole (3i): oil; *H NMR (400 MHz, CDCl5)
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05.58 (s, 1H), 6.08 (s, 1H), 7.09 (d, J = 8.7 Hz, 1H), 7.20-7.42 (m, 9H), 8.06-8.08 (m,
1H), 8.23 (d, J = 1.4 Hz, 1H); *C NMR (100 MHz, CDCls) 6 111.0, 112.3, 112.7,
113.2, 120.2, 120.4, 122.3, 122.9, 125.1, 126.1, 126.6, 128.5, 128.8, 129.3, 135.9,
139.4, 141.1, 142.4; HRMS m/z calcd for CyoH14BrN (M) 347.0310, found 347.0308.

9'-(1-Phenylvinyl)-9'H-9,3":6' 9""-tercarbazole (4): oil; 'H NMR (400 MHz,
CDCl3) 65.78 (s, 1H), 6.22 (s, 1H), 7.25-7.30 (m, 4H), 7.36-7.56 (m, 17H), 8.15 (d, J
= 33.4 Hz, 4H), 8.24 (d, J = 1.8 Hz, 2H); *C NMR (100 MHz, CDCls) 6 109.7, 112.3,
113.7, 1195, 119.7, 120.3, 123.1, 124.0, 125.9, 126.2, 126.3, 129.1, 129.6, 130.3,
135.9, 140.5, 141.7, 142.6; HRMS m/z calcd for CysH2oNs (M™) 599.2361, found
599.2366.

(E)-Butyl 3-(9H-Carbazol-9-yl)acrylate (6a): mp 62-64 °C; *H NMR (400 MHz,
CDCl3) 6 1.00 (t, J = 7.3 Hz, 3H), 1.44-1.53 (m, 2H), 1.70-1.77 (m, 2H), 4.27 (t,J =
6.7 Hz, 2H), 6.33 (d, J = 14.7 Hz, 1H), 7.37 (t, J = 7.3 Hz, 2H), 7.52 (t, J = 7.8 Hz, 2H),
7.76 (d, J = 8.2 Hz, 2H), 8.04 (d, J = 7.8 Hz, 2H), 8.53 (d, J = 14.2 Hz, 1H); *C NMR
(100 MHz, CDCl3) 6 13.8, 19.2, 30.9, 64.3, 101.7, 111.8, 120.4, 122.7, 125.5, 127.0,
137.1, 139.1, 168.2; HRMS m/z calcd for C19H19NO, (M*) 293.1416, found 293.1417.

(E)-1sobutyl 3-(9H-Carbazol-9-yl)acrylate (6b): mp 59-61 °C; *H NMR (400
MHz, CDCls3) §1.03 (d, J = 6.9 Hz, 6H), 2.06 (qq, J = 6.7, 6.7 Hz, 1H), 4.05 (d, J = 6.4
Hz, 2H), 6.37 (d, J = 14.2 Hz, 1H), 7.37 (t,J = 7.2 Hz, 2H), 7.52 (t, J = 7.7 Hz, 2H),
7.76 (d, J = 8.2 Hz, 2H), 8.04 (d, J = 7.8 Hz, 2H), 8.53 (d, J = 14.7 Hz, 1H); *C NMR
(100 MHz, CDCl3) 6 19.2, 27.9, 70.6, 101.7, 111.8, 120.4, 122.7, 125.5, 127.0, 137.1,
139.1, 168.2; HRMS m/z calcd for C19H19NO, (M*) 293.1416, found 293.1414.

(E)-Cyclohexyl 3-(9H-Carbazol-9-yl)acrylate (6¢c): mp 125-127 °C; 'H NMR
(400 MHz, CDCl3) 6 1.27-1.62 (m, 6H), 1.79-1.83 (m, 2H), 1.96-2.00 (m, 2H),
4.92-4.99 (m, 1H), 6.33 (d, J = 14.2 Hz, 1H), 7.37 (t, J = 7.3 Hz, 2H), 7.49-7.54 (m,
2H), 7.77 (d, J = 8.2 Hz, 2H), 8.04 (d, J = 7.8 Hz, 2H), 8.52 (d, J = 14.2 Hz, 1H); *C
NMR (100 MHz, CDCls;) 6 23.9, 25.4, 31.9, 72.6, 102.3, 111.8, 120.4, 122.6, 125.4,
126.9, 136.9, 139.1, 167.5; HRMS m/z calcd for CxH»1NO, (M") 319.1572, found
319.1574.

(E)-3-(9H-Carbazol-9-yl)-N,N-dimethylacrylamide (6d): mp 96-98 °C; 'H NMR
(400 MHz, CDCls) 6 3.14 (s, 3H), 3.22 (s, 3H), 6.78 (d, J = 13.7 Hz, 1H), 7.36 (t, J =
7.6 Hz, 2H), 7.49-7.54 (m, 2H), 7.75 (d, J = 8.7 Hz, 2H), 8.06 (d, J = 7.8 Hz, 2H), 8.56
(d, J = 13.7 Hz, 1H); **C NMR (100 MHz, CDCls) 6 35.9, 37.5, 101.9, 111.5, 120.4,
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122.2, 125.2, 126.8, 136.0, 139.3, 167.3; HRMS m/z calcd for Cy7HisN.O (MY)
264.1263, found 264.1264.

(E)-N-(tert-Butyl)-3-(9H-carbazol-9-yl)acrylamide (6e): mp 271-273 °C; 'H
NMR (400 MHz, CDCls) 6 1.48 (s, 9H), 5.44 (s, 1H), 6.26 (d, J = 13.7 Hz, 1H),
7.32-7.36 (m, 2H), 7.47-7.51 (m, 2H), 7.75 (d, J = 8.2 Hz, 2H), 8.04 (d, J = 7.8 Hz,
2H), 8.48 (d, J = 13.7 Hz, 1H); **C NMR (100 MHz, CDCls) 6 29.1, 51.6, 105.8, 111.6,
120.3, 122.1, 125.1, 126.7, 134.2, 139.3, 165.9; HRMS m/z calcd for C19H20N,0 (M)
292.1576, found 292.1577.
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3f

9 8 7 6 5 4 3 2 1
5/ pom
No. ppm Hz  Amp. Height
13199  3215.7 109318 100
2 34.68 3486.0 12571 11.50
3 110.36 11093.3 27022 24.72
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6 123.36 12399.7 17708 16.20
7 123.48 12411.2 27784 25.42
8 126.42 12707.4 24164 22.10 1
9 128.64 12930.7 34832 31.86

10 128.93 12959.5 9937 9.09
11 136.76 13746.4 7780 7.12
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