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(A) Typical Experimental Procedure

Typical procedure for the [Ru(I1)Clx(p-cym)].-catalyzed Annulation of Alkynes
with Amides via Formyl Translocation:

To a Schlenk tube were added N-methyl-N-(2-(phenylethynyl)phenyl) formamide 1
(0.2 mmol), [Ru(Il)Cly(CioH14)]2 (3 mol %), and DCE (1.5 mL). The tube was
charged with argon, and was stirred under reflux (about 87 °C) for the indicated time
until complete consumption of starting material as monitored by TLC and GC-MS
analysis. After the reaction was finished, the reaction mixture was cooled to room
temperature, diluted in diethyl ether, and washed with brine. The aqueous phase was
re-extracted with diethyl ether. The combined organic extracts were dried over
Na,SO4 and concentrated in vacuum, and the resulting residue was purified by silica

gel column chromatography (hexane/ethyl acetate) to afford the desired product 2.

(B) Analytical data of 2-9

1-Methyl-2-phenyl-1H-indole-3-carbaldehyde (2a):*

White solid, mp 119.6-120.1 °C (uncorrected); '"H NMR (500 MHz, CDCl). &:
9.67 (s, 1H), 8.33 (d, J = 8.5 Hz, 1H), 7.46-7.45 (m, 3H), 7.38-7.36 (m, 2H),
7.29-7.25 (m, 3H), 3.55 (s, 3H); °C NMR (125 MHz, CDCls) &: 186.5, 151.4, 137.3,
130.8, 129.8, 128.6, 128.5, 125.1, 123.9, 123.2, 122.1, 115.7, 109.7, 30.9; IR (KBr,

cm™): 1644; LRMS (EI 70 ev) m/z (%): 235 (M, 74), 234 (100), 204 (11).
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1-Benzyl-2-phenyl-1H-indole-3-carbaldehyde (2b):?

Pale yellow solid, mp 173.8-174.7 °C (uncorrected); '"H NMR (500 MHz, CDCl;)
d: 9.77 (s, 1H), 8.47 (d, J = 8.0 Hz, 1H), 7.51-7.41 (m, 5H), 7.36-7.33 (m, 1H),
7.33-7.22 (m, 5H), 6.98-6.96 (m, 2H), 5.29 (s, 2H); >C NMR (125 MHz, CDCl;) :
186.8, 151.6, 136.8, 136.4, 130.7, 129.9, 128.9, 128.6, 128.4, 127.7, 125.9, 1254,
1242, 123.4, 122.2, 116.1, 110.7, 47.7; IR (KBr, cm™): 1644; LRMS (EI 70 ev) m/z

(%): 311 (M", 32), 310 (15), 91 (63), 40 (100).

1-Methyl-2-p-tolyl-1H-indole-3-carbaldehyde (2d):*
White solid, mp 154.2-155.1 °C (uncorrected); 'H NMR (500 MHz, CDCL). &:

9.73 (s, 1H), 8.42 (d, J = 8.0 Hz, 1H), 7.39-7.25 (m, 7H), 3.65 (s, 3H), 2.47 (s, 3H);
13C NMR (125 MHz, CDCL) &: 186.6, 151.7, 140.0, 137.3, 130.7, 129.3, 125.5, 125.2,
123.9, 123.2, 122.1, 115.6, 109.7, 30.9, 21.4; IR (KBr, cm™): 1639; LRMS (EI 70 ev)

m/z (%): 249 (M", 85), 248 (100), 204 (17).

Br
2-(2-Bromophenyl)-1-methyl-1H-indole-3-carbaldehyde (2e):

White solid, mp 195.7-196.5 °C (uncorrected); 'H NMR (500 MHz, CDCls). &:
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9.60 (s, 1H), 8.42 (d, J = 9.0 Hz, 1H), 7.78-7.77 (m, 1H), 7.51-7.48 (m, 1H),
7.45-7.36 (m, 5H), 3.59 (s, 3H); °C NMR (125 MHz, CDCls) &: 185.7, 149.5, 137.2,
133.1, 133.0, 131.6, 130.4, 127.4, 125.0, 124.9, 124.1, 123.3, 122.3, 115.9, 109.8,
30.7; IR (KBr, cm™): 1644; LRMS (EI 70 ev) m/z (%): 315 (M'+2, 5), 313 (M, 5),
234 (100), 219 (28), 204 (45), 102 (24), 32 (54); HRMS m/z (EI) calcd for

C1sHBNO (M) 313.0102, found 313.0105.

1-Methyl-2-(naphthalen-1-yl)-1H-indole-3-carbaldehyde (2f):
White solid, mp 161.4-162.5 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &:

9.45 (s, 1H), 8.39 (d, J=9.0 Hz, 1H), 7.98 (d,J=8.5Hz, 1H), 7.90 (d,J=3.0 Hz,
1H), 7.56-7.46 (m, 3H), 7.41-7.33 (m, 5H), 3.41 (s, 3H); *C NMR (125 MHz, CDCl5)

5: 186.1, 150.7, 137.5, 133.4, 132.7, 130.7, 130.1, 128.6, 127.6, 126.7, 125.9, 125.2
(20), 125.0, 124.2, 123.5, 122.3, 116.8, 109.8, 31.0; IR (KBr, cm™"): 1665; LRMS (EI
70 ev) m/z (%): 285 (M", 42), 284 (53), 135 (27), 44 (29), 40 (100); HRMS m/z (EI)

caled for CyoH sNO (M") 285.1154, found 285.1152.

1-Methyl-2-(thiophen-2-yl)-1H-indole-3-carbaldehyde (29):

White solid, mp 106.5-107.4 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &:
9.79 (s, 1H), 8.34 (d, J = 9.5 Hz, 1H), 7.57-7.56 (m, 1H). 7.31-7.28 (m, 3H), 7.26 (d,
J=4.0Hz, 1H) , 7.23-7.17 (m, 1H), 3.68 (s, 3H); °C NMR (125 MHz, CDCl;) §:
186.3, 143.9, 137.6, 131.8, 129.7, 127.9, 127.7, 125.0, 124.5, 123.5, 122.2, 116.8,
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109.9, 31.1; IR (KBr, cm™): 1646; LRMS (EI 70 ev) m/z (%): 241 (M", 4), 240 (18),
44 (21), 40 (100); HRMS m/z (EI) caled for Ci4H;;NOS (M") 241.0561, found

241.0558.

2-(4-Acetylphenyl)-1-methyl-1H-indole-3-carbaldehyde (2h):

White solid, mp 186.5-187.4 °C (uncorrected); 'H NMR (500 MHz, CDCl) &:
9.68 (s, 1H), 8.37 (d, J = 8.0 Hz, 1H), 8.08 (d, J = 7.5 Hz, 2H). 7.56 (d, J = 7.5 Hz,
2H), 7.38-7.31 (m, 3H), 3.64 (s, 3H), 2.64 (s, 3H); °C NMR (125 MHz, CDCl;) &:
197.2, 186.0, 171.1, 138.0, 137.6, 133.3, 131.3, 128.5, 125.2, 124.5, 123.6, 122.4,
116.2, 109.8, 31.1, 26.7; IR (KBr, cm™): 1646, 1652; LRMS (EI 70 ev) m/z (%): 278
(22), 277 (M", 100), 204 (17), 44 (12), 40 (39); HRMS m/z (EI) calcd for C;sH;sNO,

(M") 277.1103, found 277.1101.

2-Cyclohexenyl-1-methyl-1H-indole-3-carbaldehyde (2i):*

White solid, mp 94.1-96.6 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &: 9.87
(s, 1H), 8.33 (d, J = 8.0 Hz, 1H), 7.31-7.25 (m, 3H), 6.03-6.02 (m, 1H), 3.66 (s, 3H),
2.32-2.27 (m, 4H), 1.86-1.84 (m, 4H); °C NMR (125 MHz, CDCl5) &: 186.0, 154.7,
137.0, 135.5, 126.9, 125.0, 123.5, 122.8, 121.9, 114.4, 109.4, 30.5, 30.2, 25.4, 22.4,
21.6; IR (KBr, cm™): 1643; LRMS (EI 70 ev) m/z (%): 239 (M", 100), 238 (57), 222

(31), 210 (52).
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2-Hexyl-1-methyl-1H-indole-3-carbaldehyde (2j):

Yellow oil; 'H NMR (500 MHz, CDCls) 6: 9.99 (s, 1H), 8.19 (d, J = 8.0 Hz, 1H),
7.22-7.20 (m, 3H), 3.62 (s, 3H), 2.96 (t, J = 7.5 Hz, 2H), 1.61-1.55 (m, 2H), 1.36-1.33
(m, 2H), 1.25-1.22 (m, 4H), 0.81 (t, J = 7.0 Hz, 3H); °C NMR (125 MHz, CDCl;) :
183.7, 152.8, 137.1, 125.5, 123.2, 123.0, 121.1, 113.7. 109.4, 31.4, 30.0, 29.8, 29.0,
24.4,22.4, 14.0; IR (KBr, cm™): 1652; LRMS (EI 70 ev) m/z (%): 243 (M", 89), 214
(24), 186 (100), 158 (45), 144 (99), 115 (34); HRMS m/z (EI) caled for Ci¢HNO

(M") 243.1623, found 243.1620.
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3-(3-Formyl-1-methyl-1H-indol-2-yl)propy! formate (2k):

Yellow oil; 'H NMR (500 MHz, CDCl;) 6: 10.05 (s, 1H), 8.14 (d, J = 8.5 Hz, 1H),
8.03 (s, 1H), 7.27-7.22 (m, 3H), 4.18 (t, J = 6.0 Hz, 2H), 3.67 (s, 3H), 3.14 (t, J = 8.0
Hz, 2H), 2.01-1.95 (m, 2H); *C NMR (125 MHz, CDCls) &: 184.0, 160.8, 149.8,
137.0, 125.8, 123.4, 123.0, 120.5, 113.9, 109.5, 62.5, 29.7, 28.6, 21.1; IR (KBr, cm'l):
1645; LRMS (EI 70 ev) m/z (%): 245 (M, 14), 217 (47), 186 (57), 173 (50), 144 (63),
43 (54), 40 (100); HRMS m/z (EI) calcd for C;4H;sNO; (M") 245.1052, found

245.1050.

S6



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

2-Cyclopropyl-1-methyl-1H-indole-3-carbaldehyde (2I):

White solid, mp 135.1-135.9 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &:
10.35 (s, 1H), 8.31 (d, J = 9.5 Hz, 1H), 7.28-7.24 (m, 3H), 3.79 (s, 3H), 1.95-1.90 (m,
1H), 1.25-1.20 (m, 2H), 0.90-0.86 (m, 2H); *C NMR (125 MHz, CDCl5) &: 185.4,
151.6, 136.6, 124.9, 123.3, 122.8, 121.8, 115.2, 109.1, 30.4, 6.3, 5.8; IR (KBr, cm™):
1642; LRMS (EI 70 ev) m/z (%): 199 (M", 86), 184 (100), 167 (26), 128 (24), 42 (22);

HRMS m/z (EI) caled for Ci3H13NO (MY 199.0997, found 199.0995.

1,5-Dimethyl-2-phenyl-1H-indole-3-carbaldehyde (2m):

White solid, mp 107.9-108.3 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &:
9.69 (s, 1H), 8.25 (s, 1H), 7.55-7.53 (m, 3H), 7.47-7.45 (m, 2H), 7.28-7.25 (m, 1H),
7.20-7.18 (m, 1H), 3.63 (s, 3H), 2.51 (s, 3H); °C NMR (125 MHz, CDCl3) &: 186.8,
151.4, 135.7, 133.0, 129.7, 128.7, 128.6, 125.4, 125.3, 121.8, 115.3, 109.4, 30.9, 21 .4;
IR (KBr, cm™): 1645; LRMS (EI 70 ev) m/z (%): 249 (M", 73), 248 (100), 204 (12);

HRMS m/z (EI) caled for Ci7H;sNO (M) 249.1154, found 249.1151.

5-Chloro-1-methyl-2-phenyl-1H-indole-3-carbaldehyde (2n):

White solid, mp 166.8-167.7 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &:
9.78 (s, 1H), 8.30 (d, J = 8.5 Hz, 1H), 7.57-7.53 (m, 3H), 7.48-7.46 (m, 2H), 7.35 (s,
1H), 7.29-7.26 (m, 1H), 3.61 (s, 3H); °C NMR (125 MHz, CDCl;) &: 186.3, 151.8,

137.8, 130.8, 130.0, 129.7, 128.7, 128.0, 123.6 (2C), 122.9, 115.5, 109.9, 31.0; IR
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(KBr, cm™): 1642; LRMS (EI 70 ev) m/z (%): 271 (M'+2, 9), 269 (M", 27), 268 (33),

40 (100); HRMS m/z (EI) caled for C1gH>CINO (M) 269.0607, found 269.0605.

5-Fluoro-1-methyl-2-phenyl-1H-indole-3-carbaldehyde (20):

White solid, mp 168.5-168.9 °C (uncorrected); 'H NMR (500 MHz, CDCL;). &:
9.57 (s, 1H), 7.99 (d, J = 9.0 Hz, 1H), 7.49-7.47 (m, 3H), 7.40-7.38 (m, 2H),
7.24-7.02 (m, 1H), 7.00-6.99 (m, 1H), 3.59 (s, 1H); °C NMR (125 MHz, CDCl;) &:
186.1, 160.0 (d, J =237.6 Hz, 1C), 152.6, 133.8, 130.7, 130.1, 128.7, 128.1, 125.7 (d,
J=10.9 Hz, 1C), 115.5 (d, J=4.5 Hz, 1C), 112.2 (d, J = 26.1 Hz, 1C), 110.7 (d, J =
9.5 Hz, 1C), 107.6 (d, J = 24.5 Hz, 1C), 31.2; IR (KBr, cm™): 1646; LRMS (EI 70 ev)
m/z (%): 253 (M", 80), 252 (100), 222 (13); HRMS m/z (EI) calcd for Ci;sH;,FNO

(M") 253.0903, found 253.0900.

1-Methyl-2-phenyl-5-(trifluoromethyl)-1H-indole-3-carbaldehyde (2p):

White solid, mp 184.2-185.6 °C (uncorrected); 'H NMR (500 MHz, CDCl) &:
9.64 (s, 1H), 8.64 (s, 1H), 7.51-7.49 (m, 4H), 7.42-7.36 (m, 3H), 3.63 (s, 3H); "°C
NMR (125 MHz, CDCl;) 6: 186.4, 152.9, 138.7, 130.8, 130.3, 128.9, 127.9 (2C),
124.9 (q, J = 270.4 Hz, 1C), 124.7, 120.8 (d, J = 3.5 Hz, 1C), 119.9 (d, J = 4.0 Hz,
1C), 115.9, 110.2, 31.3; IR (KBr, cm™): 1638; LRMS (EI 70 ev) m/z (%): 303 (M,
26), 302 (43), 40 (100); HRMS m/z (EI) caled for C;7H,F3NO (M") 303.0871, found

303.0875.
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1-(1-Methyl-2-phenyl-1H-indol-3-yl)ethanone (2q)*

White solid, mp 102.1-102.9 °C (uncorrected); 'H NMR (500 MHz, CDCls). &:
8.42 (d, J = 9.0 Hz, 1H), 7.49-7.48 (m, 3H), 7.36-7.34 (m, 2H), 7.30-7.18 (m, 3H),
3.44 (s, 3H), 1.91 (s, 3H); °C NMR (125 MHz, CDCl;) 8: 194.7, 146.6, 136.6, 132.1,
130.2, 129.7, 128.9, 126.6, 123.4, 122.9, 122.8, 115.9, 109.5, 30.9, 30.0; IR (KBr,
cm™): 1641; LRMS (EI 70 ev) m/z (%): 249 (M", 43), 235 (18), 234 (100), 204 (13),

40 (10).

azee
/N

(E/Z2)-1-Methyl-3-(pent-1-enyl)-2-phenyl-1H-indole (3):

Yellow oil; 'H NMR (500 MHz, CDCl;) &: 7.88 (s, 1H), 7.44-7.41 (m, 2H),
7.38-7.27 (m, 3H), 7.22-7.18 (m, 1H), 7.14-7.11 (m, 3H), 6.30-6.27 (m, 1H),
6.15-6.12 (m, 1H), 3.51 (s, 3H), 2.07-2.04 (m, 2H), 1.40-1.36 (m, 2), 0.85 (t, J = 7.0
Hz, 3H); °C NMR (125 MHz, CDCls) &: 171.2, 138.8, 137.7, 131.8, 131.1, 128.6,
128.3, 125.8, 122.9, 122.1, 120.5, 120.1, 112.0, 109.5, 36.1, 30.9, 23.1, 14.2; IR (KBr,
em™): 1469, 1704; LRMS (EI 70 ev) m/z (%): 276 (10), 275 (M*, 38), 247 (15), 246

(73), 40 (100); HRMS m/z (EI) caled for C2oHa N (M") 275.1674, found 275.1670.

-

~—N

\
CO-O

S9



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

(E/Z)-N-((1-Methyl-2-phenyl-1H-indol-3-yl)methylene)aniline (4):

White solid; mp 109.8-110.9 °C (uncorrected); 'H NMR (500 MHz, CDCl3) &:
8.73 (d, J = 3.5 Hz, 1H), 8.378 (s, 1H), 7.54-7.49 (m, 3H), 7.47-7.45 (m, 2H),
7.40-7.34 (m, 3H), 7.31 (t, J = 8.5 Hz. 2H), 7.15-7.10 (m, 3H), 3.66 (s, 3H); °C NMR
(125 MHz, CDCls) &: 155.7, 153.9, 146.8, 137.7, 130.9, 129.8, 129.2, 128.9, 128.6,
125.1, 124.3, 123.5, 123.1, 122.1, 120.9, 113.1, 109.4, 31.0; IR (KBr, cm™): 1690,
1572; LRMS (EI 70 ev) m/z (%): 311 (7), 310 (M, 41), 309 (100), 218 (9), 40 (82);

HRMS m/z (EI) caled for CorHisN» (M*) 310.1470, found 310.1465.

(E/Z2)-1-Methyl-2-phenyl-1H-indole-3-carbaldehyde oxime (5):

White solid; mp 105.2-106.5 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &:
8.19 (d, J = 7.5 Hz, 1H), 8.14 (s, 1H), 7.52-7.49 (m, 3H), 7.41-7.32 (m, 5H),
7.29-7.25 (m, 1H), 3.63 (s, 3H); °C NMR (125 MHz, CDCls) &: 147.2, 143.6, 137.7,
130.8, 123.0, 129.1, 128.6, 124.8, 123.2, 122.4, 121.5, 109.5, 107.0, 31.0; IR (KBr,
em™): 1626; LRMS (EI 70 ev) m/z (%): 251 (2), 250 (M", 100), 234 (92), 178 (34),
152 (10.2), 89 (16.3); HRMS m/z (EI) calcd for CisH14N>O (M") 250.1106, found

250.1103.

ph P Ph

~ =
—N N—
3,3'-(Phenylmethylene)bis(1-methyl-2-phenyl-1H-indole) (6):°

Yellow oil; 'H NMR (500 MHz, CDCl3) 8: 7.26-7.11 (m, 15H), 6.91-6.89 (m, 2H),

6.83-6.80 (m, 6H), 5.69 (s, 1H), 3.41 (s, 6H); °C NMR (125 MHz, CDCl5) &: 145.2,
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138.6, 137.1, 131.9, 130.4, 129.1, 127.9, 127.7, 127.6, 127.5, 125.6, 121.3, 118.9,
115.3, 108.9, 40.3, 30.6; IR (KBr, cm™): 3048, 1467, 735; LRMS (EI 70 ev) m/z (%)

503 (43), 502 (M", 100), 425 (93), 218 (47), 212 (20), 40 (18).

(E/Z)-Ethyl 3-(1-methyl-2-phenyl-1H-indol-3-yl)acrylate (7):

White solid; mp 104.1-104.9 °C (uncorrected); '"H NMR (500 MHz, CDCl3) &:
8.01(d, J = 4.0 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.54-7.50 (m, 3H), 7.42-7.37 (m,
3H), 7.36-7.33 (m, 1H), 7.32-7.24 (m, 2H), 6.48 (d, J = 8.0 Hz, 1H), 4.22-4.18 (m,
2H), 3.62 (s, 3H), 1.29 (t, J = 3.5 Hz, 3H); °C NMR (125 MHz, CDCl3) &: 168.5,
145.3, 138.8, 137.9, 130.9, 130.0, 129.2, 128.6, 125.0, 123.0, 121.7, 120.7, 112.9,
110.4, 110.0, 59.9, 31.1, 14.4; IR (KBr, cm™): 1613; LRMS (EI 70 ev) m/z (%): 306
(15), 305 (M", 64), 233 (20), 232 (100), 217 (64), 40 (45); HRMS m/z (EI) calcd for
Cy0H1oNO, (M) 305.1416, found 305.1412.

H
O

ss¥y
O

2-(Biphenyl-2-yl)-1-methyl-1H-indole-3-carbaldehyde (8):

Yellow solid; mp 102.7-103.4 °C (uncorrected); 'H NMR (500 MHz, CDCls) &:
9.74 (s, 1H), 8.32 (d, J = 7.5 Hz, 1H), 7.58-7.54 (m, 2H), 7.44 (d, J = 4.0 Hz, 2H),
7.27-7.18 (m, 2H), 7.11-7.10 (m, 6H), 3. 06 (s, 3H); °C NMR (125 MHz, CDCl;) :

186.4, 151.4, 142.9, 139.8, 137.0, 133.2, 130.7, 130.5, 128.6, 128.5, 127.6, 127.3,
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126.9, 125.2, 123.8, 123.3, 122.1, 116.3, 109.6, 30.6; IR (KBr, cm™"): 1659; LRMS
(EI 70 ev) m/z (%): 312 (23), 311 (M", 93), 310 (25), 267 (49), 234 (28), 40 (29);

HRMS m/z (EI) caled for C5,H;7NO (M") 311.1310, found 311.1308.

1-Methyl-2-(2-(phenylethynyl)phenyl)-1H-indole-3-carbaldehyde (9):

Red oil; '"H NMR (500 MHz, CDCls) &: 9.64 (s, 1H), 8.40-8.38 (m, 1H), 7.67-7.65
(m, 1H), 7.50-7.47 (m, 1H), 7.43-7.42 (m, 2H), 7.35-7.30 (m, 3H), 7.18-7.13 (m, 1H),
7.10-7.07 (m, 2H), 6.98-6.96 (m, 2H), 3.60 (s, 3H); °C NMR (125 MHz, CDCl;) &:
186.3, 150.0, 137.4, 132.3, 131.8, 131.5, 131.3, 130.0, 128.7, 128.3, 128.2, 125.2,
125.1, 124.0, 123.3, 122.3, 122.2, 116.1, 109.7, 94.1, 87.0, 31.0; IR (KBr, cm™'): 1659;
LRMS (EI 70 ev) m/z (%): 335 (M", 2), 307 (7), 44 (16), 40 (100); HRMS m/z (EI)

caled for Co4Hi7NO (M") 335.1310, found 335.1306.
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1-Benzyl-2-phenyl-1H-indole-3-carbaldehyde (2b)
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1-Methyl-2-p-tolyl-1H-indole-3-carbaldehyde (2d)
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1-Methyl-2-p-tolyl-1H-indole-3-carbaldehyde (2d)
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2-(2-Bromophenyl)-1-methyl-1H-indole-3-carbaldehyde (2€)
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1-Methyl-2-(naphthalen-1-yl)-1H-indole-3-carbaldehyde (2f)
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1-Methyl-2-(naphthalen-1-yl)-1H-indole-3-carbaldehyde (2f)
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1-Methyl-2-(thiophen-2-yl)-1H-indole-3-carbaldehyde (29)
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1-Methyl-2-(thiophen-2-yl)-1H-indole-3-carbaldehyde (29)
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2-(4-Acetylphenyl)-1-methyl-1H-indole-3-carbaldehyde (2h)
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2-Cyclohexenyl-1-methyl-1H-indole-3-carbaldehyde (2i)
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2-Cyclohexenyl-1-methyl-1H-indole-3-carbaldehyde (2i)
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l 245

f

.\\\

o

O OO
Mo~ OO
TN oo oo~ .
- e . =

L B = = = ]

L

Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2012

ey T

J

Co><)

BRUKER

)

h-wey-1
NAME woy20100602
EXPNO 1
PROCKO 1
Date 20100602
Time l4.42
INSTRUM spect
PROBHD 5 mm PABEC BB~
PULPROG z2g30
TD 65536
SOLVENT CDC13
NS i6
DS 2
SWH 10330.578 H=z
FIDRES 0.157632 H=z
p-Te] 3.1719923 sec
RG 718,
oW 48.400 usec
DE 6.50 usec
TE 296.0 K
o1 1.00000000 sec
TDO 1
m======= CHANNEL fl sse=====
NUC1 1H
Pl 14.40 usec
PL1 ’ Z.00 dB
PL1W 9.90558243 W
SFO1 500.0330879 MHz
SI 32768
SF 500.0300515 MHz
wWow no
558 0
LB 0.00 Hz
GE a
EC 1.00
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5 T BEENES4S SRAZINT BRUKER
= N ~N )
AN
~ c-wey—1
feb) NAME wey20100602
o] o EXPNO 7
S a—H PROCNO 1
- Date 2010002
L) = Time 21.17
S _ Y T INSTRUM spect
- - Om 13 PROBED 5 mm PABBO BBE-
© ~=" N PULPROG zgpg30
0 N TD 65536
— SOLVENT CDC13
(4] HS 59
o DS 4
n& SWH 29761.904 Hz
! FIDRES 0.454131 Hz
(o)) Fite] 1.1010548 sec
_— RG 2050
@) oW 16.800 usec
e DE 6.50 usec
c TE 297.4 K
e bl 2.000C0000 sec
T D1l 0.03000000 sec
TDO 1
—
L ======== CHANNEL fl ========
> NUC1 13C
e J Pl "11.50 usec
= PL1 3,80 dB
3] PL1W 41.67571640 W
e SFO1 125.7452168 MHz
1
— mmmmme—= CHANNEL f2 ========
1 CFDPRG2 waltzlb
w NUC2 1H
< PCED2 80.00 usec
) PLZ2 2.00 dB
FL1Z2 16.8% dB
I PL13 16.70 dB
! PL2W 9.90558243 W
N PL12W ©.32127732 W
PL13W 0.335644B1 W
SFO2 500.0320001 MHz
SI 32768
SF 125.7326541 MHz
T T T T T T T T T T T ¥ T WDW ne
SSB 0
200 180 160 140 120 100 80 60 40 20 0 ppm 5 bl G5
GB 0
BC 1.40
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h-wcy—2
NEME wey201006e02
EXEPHNO 2
PROCNO 1
Date 20100602
Time 14.45
INSTRUM spect
FROEHD 5 mm FARBO BE-
PULPROG z2g30
™ 85536
SOLVENT €DCl3
KS 1a
DS 2
SWH 10330.578
FIDRES 0.157632
RO 3.1719923
G 161
DW 48.400
DE ©.50
TE 295.8
DL 1.00000000
TDO 1
s======= CHANNEL fl =====
HUCL 1H
Pl 14.40
PLL ' 2.00
PL1W 9.90558243
SFOL 500.0330879
ST 32768
SF 500.03004862
WOW no
SSE e
1.B 0.00
GB a
PC 1.00

3-(3-Formyl-1-methyl-1H-indol-2-yl)propyl formate (2k)
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0 ppm

Hz
Hz
sec

usec
usec

sec

usec
ds

MH=z

MHz

Hz
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120.543
T=-113.856
109.673
109.529
77.254
76.999
76.745

X

—183.977
——162.980
—-160.761
—14%.792
— 62,481
_-29.724
=~28.619

o=/

CHD

—21.09%4

3-(3-Formyl-1-methyl-1H-indol-2-yl)propyl formate (2k)
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20 0 ppm
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(<O

c—-wwt—-1
NAME wwt20100602
EXPNO 2
PROCNO 1
Date_ 20100603
Time 15.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULFPROG z2gpg30
TD 65536
SOLVENT CcpCl3
NS inz4
D3 4
SWH 29761.904 Hz
FIDRES 0.454131 H=z
AQ 1.1010548 sec
RG 2050
oW 16.800 usec
DE 6.50 usec
TE 298.5 K
DL 2.000003000 sec
D1l 0.03000000 sec
TDO 1
sm====== CHANNEL fl =memc==n==
NUC1 13C
Pl 11.50 usec
PL1 3.80 dB
PL1W 41.67571640 W
SFOL 125.7452168 MH=z
======== CHANNEL f£2 ========
CPDPRG2 waltzlé
Roc2 1H
PCPD2 80.00 usec
PLZ 2.00 dB
PL12 16.8% dB
PL13 16.70 dB
PLZW 9.90558243 W
PL12W 0.32127732 W
PLL13W 0.33564481 W
SFO2 500.0320001 MH=
ST 32768
SF 125.7326529 MHz
WDW EM
S5B 0
iB 1.00 Ez
GB 0o
PC 1.40

S33



1354

=t -
el d B s W BV Aot B V'K

™ O
oo
o O
- BRUKER

(A

0000 90 0D 0D - - 0 e

2-Cyclopropyl-1-methyl-1H-indole-3-carbaldehyde (2I)
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h-wcy-3
NAME dengguche20100617
EXPNC il |
PROCHNO 1
Date 20100617
Time 22.13
INSTROM spect
PROBHD 5 mm PABEC BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 80.86
oW 48.400 usec
DE €.50 usec
TE 296.2 K
D1 1.00000000 sec
TDG 1
m======= CHANMEL fl ========
NUCl 1H
Pl 14.40 usec
FL1 2.00 dB
PL1W $.90558243 W
SFO1 500.0330879 MH=z
SI 32768
SF 500.0300139 MH=
WoW EM
S5B [+]
LB 0.30 Hz
GE 0
PC 1.00
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LoD

c-wcy—-03
MNAME dongguobo20l00617
EXPNC 8
FROCHO 1
Date_ 20100617
Time 22.18
INSTRUM spect
PROBHD 5 mm PABBC BB-
PULPROG z2gpg30
TD 65536
SOLVENT CRC13
NS 54
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
f.1e] 1.1010548 sec
RG 2050
oW 16.800 usec
DE 6.50 usec
TE 297.4 K
D1 2.00000000 sec
D11 C.0300C000 sec
TDO 1
==ams=== CHANNEL fl ssse=—o=
¥ocl ) 13C
Fl 11.50 usec
PL1 3.80 d4dB
PL1W 41.67571640 W
SFOL 125.7452168 MH=z
=====mmm CHANNEL f2 m=======
CPDPRGZ waltz1lg
Nucz iH
PCPD2 80.00 usec
PL2Z 2.0C d=
PL1Z 16.82 dB
PL13 16.70 dB
PL2W 9.90558243 W
PL12W 0.32127732 W
PL13W 0.33564481 W
SFO2 500.0320001 MH=z
51 32768
SF 125.732658B4 MH=
WDW EM
55B )
LB 1.00 H=z
GB [¢]
PC 1.40
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1,5-Dimethyl-2-phenyl-1H-indole-3-carbaldehyde (2m)

W A W N SN MOe NN O Mg N O
G =p ) =p (MM WO =00 e GO 0o
B R e e e e e R e
B e e S e e e i

N

3.627

2.505

L

—0.001
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h-tbx-3

NAME thx20100627
EXPNC 3
PROCHO 1

Date 20100627

Time 17.44
INSTERUM spect
PROBHL 5 mm PABEO BE-
PULPROG zg30

T 65536
SCLVENT CDC13

NS 16

Ds 2

SWH 10330C.578 H=z
FIDRES 0.157632 H=z
pte] 3.1719923 sec
RG 80.6

DW 48.400 usec
DE £.50 usec
TE 298.1 K

Dl 1.0000000C sec
TDO 1
=mmm==== CHANNEL fl s=======
NUCl 1H

Pl 14.40 usec
PL1 2.00 dB
PL1W 9.50558243 W
SFCl 500.033087% MH=z
51 32768

SF 500.0300166 MHz
WOW EM

S5S5B c

LB 0.30 H=z
GB ¢

PC 1.00
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o] c-thx-3
> NAME tbx20100627
- EXFNO 13
I3} PROCNO 1
o ] Date_ 20100627
— H Time 18.37
(4] INSTRUM spect
o] PROBHD 5 mm PABBO BB-
S ./ PULPROG zgpg30
1} TD 65536
Q N SOLVENT CDC13
o™ NS 65
1 / Ds q
(5} SWH 29761.904 Hz
) FIDRES 0.454131 Hz
AQ 1.1010548 sec
e RG 2050
= DW 16.800 usec
1 DE 6.50 usec
T TE 299.7 K
D1 2.00000000 sec
A D1 0.03000000 sec
_ TDO : 1
P
c ======== CHANNEL fl ===m=m===
5 NUC1 13C
N Pl 11.50 usec
o PL1 3.80 dB
0 PL1W 41.67571640 W
N\ SFO1 125.7452168 MHz
> —=—————= CHANNEL £2 =—=======
- CPDPRG2 waltzlé
e} NUC2 1H
() PCPD2 80.00 usec
e PL2 2.00 dB
= PL1Z 16.89 dB
()] PL13 16.70 dB
: PL2ZW 9.90558243 W
o) PL12W 0.32127732 W
- PL13W 0.33564481 W
— _ 7 * 7 SFO2 500.0320001 MHEz
" sI 32768
i SF 125.7326544 MHz
T T T T T T T T "3 % T 4 T ; wowW EM
sSsSB 0
200 180 160 140 120 100 80 60 40 20 0 ppm 25 1500 s
GB 0
BC 1.40
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5-Chloro-1-methyl-2-phenyl-1H-indole-3-carbaldehyde (2n)

=
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T BEs naay AR T T T
11 10 9 8 7 6 ppm

3 @ EREE
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h-tbx-2
NAME tbx201006827
EXPND . 2
PROCKO 1
Date_ 20100627
Time 17.39
INSTRUM spect
FROBHD 5 mm PABBO BB-
FULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 10330.57€ Hz
FIDRES 0.157632 Hz
RQ 3.1719923 sec
RG B0.6
oW 48.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
S=sms———— CHANMEL fl =-massz==
NUCL 1H
Pl 14.40 usec
PL1 2.0C B
PL1W 9.90558243 W
5F01 S00.0330879 MHz
sI 32768
SE 500.03200114 MHz
WDoW EM
SSEB 0
LB 0.30 H=z
GB 4]
EC 1.00
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186.346
—151.796
137.780
130,762
130.008
129.719
128.685
122,92
115.450
109.932
77.255
77.001
76.746
31.013
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5-Chloro-1-methyl-2-phenyl-1H-indole-3-carbaldehyde (2n)
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c=tbx—-2
HAME tbx20100627
O/ EXPNO 12
~H FROCNO 1
cl Date_ 20100627
- Time 18.31
e INSTRUM spect
4 PROBHD 5 mm PABBO BB-
N PULPRCG zgpg 30
Y TD 65536
SCLVENT CDCL13
NS 65
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 H=z
AQ 1.1010548 sec
RG 2050
oW 16.800 usec
DE 6.50 usec
TE 299.6 K
Dl 2.00000000 sec
D11l 0.03000000 sec
TDOD 1
==mm==== CHANNEL fl ==ss====
NUCl 13C
Pl 11.50 usec
PL1 3.80 dB
PL1W 41.67571640 W
SFCLl 125.7452168 MH=z
mm====== CHANNE]L f2 ==mm====
CPDPRGZ waltzlé
NUCZ2 1H
ECFD2 80.00 usec
FLZ 2.00 dB
FL1Z 16.89 dB
FL13 16.70 dB
FPLZW 9.90558243 W
PL12W 0.32127732 W
PL13W 0.33564481 W
SFOZ2 500.0320001 ME=z
51 32768
SF 125.7326567 MH=z
T WDwW EM
120 100 ppm 2° 1.00 1z
GE 0
PC 1.40
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5-Fluoro-1-methyl-2-phenyl-1H-indole-3-carbaldehyde (20)

3.583
-0.000

BRORER
(<O

h-wcy-9
MAME woy2010060%
EXFHO 16
PROCNO 1
Date 20100610
Time C.16
INSTRUM spect
FPROBHD 5 mm FABBO EBB-
PULPROG zg30
TD 65536
SOLVENT CDC13
HS 16
LS 2
SWH 10330.578
FIDRES 0.157632
RQ 3.1719923
RG 114
DW 48.400
DE 6.50
TE 296.6
D1 1.00000000
TDO 1
======== CHANNEL £l ========
HNUC1 iH
Pl 14.40
PL1 2.00
PL1W 9.90558243
SFO1 500.0330872
SI 32768
SF 500.0300524
WOW EM
S5B 0
LB 0.30
GEB a
PC 1.00
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g NS A= a2 | C><O
< c-wcy-9
(5] NAME annogomom
=} EXPNC 17
< PROCNO 1
e} Date 20100610
re F- e Time 0.12
] _ = INSTRUM spect
o . PROBED 5 mm PABEQ BE-
1 % PULPROG zgpg30
(9p] TD 65536
nv SOLVENT CpCcl3
— NS 64
o bs 4
ho) SWH 29761.904 Hz
c FIDRES 0.454131 Hz
- AQ 1.1010548 sec
RG 2050
H D 16.800 usec
— DE 6.50 usec
v TE 297.9 K
> Dl 2.00000000 sec
c D1l 0.03000000 sec
Fer} DO 1
hp mamsusss CHANNEL fl soasmsas
: NUCL 13C
o~ 31 11.50 usec
1 PL1 3.80 dB
= PL1W 41.67571640 W
e SFOL 125.7452168 MH=
ﬂ mraseuas CHANNEL £2 o
CPDPRGZ2 waltzlé
e HUC2 1H
1__ FCPDZ2 80.00 usec
; PL2 2.00 dB
o PL1Z2 16.82 dB
o PL13 16.70 dB
o PL2ZW 9.90558243 W
S PL12W 0.32127732 W
_ PL13W 0.33564481 W
LL i i o _ SFO2 500.0320001 MHz
i | o, | ] | " sI 32768
Lo . SF 125.7326535 MHz
T T T T T T T T T T T WoW EM
55B 0
200 180 160 140 120 100 80 60 40 20 0 ppm in 166
GB [+]
PC 1.40
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h-wcy-10

0 HAME wey20100609
...,W.LI EXPNO i8s
e / PROCNO 1
FaC . = A Date_ 20100610
T Time 0.22
,@ H \vl_u: INSTRUM spect
~F N PROBHD 5 mm PAEBO BB-
| PULPROG 2g30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Ez
AQ 3.1719923 sec
RG 90.5
DW 18,400 usec
LE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
TDO 1
mmssmmss CHANNEL £l sssssmm—
RUC1 1H
Pl P 14.40 usec
FL1 2.00 dB
PL1W 9.90558243 W
SFOl 500.0330879 MHz
s 32768
SF 500.0300533 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
FC 1.00
7 tr L - &rb 1

1-Methyl-2-phenyl-5-(trifluoromethyl)-1H-indole-3-carbaldehyde (2p)
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1-Methyl-2-phenyl-5-(trifluoromethyl)-1H-indole-3-carbaldehyde (2p)
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5 Sfufafapriho e e f N - SHAIYS BRUKER
N C > )
c—wcy-=10
HAME woy20100609
0 EXPNO 19
1#.\1 PROCNC 1
Date 20100810
Times 0.30
FaG =N SN INSTRUM spect
_ / PROBHD 5 mm PABEOQ BH—
~ N p— PULPROG zgpg 30
\ TD 65536
E SOLVENT CcDCl3
NS 151
DS 4
SWH 20761.904
FIDRES C.454131
AQ 1.101054%8
RG 2050
ow 16.800
DE 6.50
TE 298.0
D1 2.00000000
D11 0.03000000
TDO 1
~=== CHANNEL f1
NGC1 . 13c
Pl 11.50
FL1 3.80
PL1W 41.6757164G
SFOL 125.7452168
CHANMNEL £2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00
PLZ 2.00
PL12 16.89
[ ] PL13 16.70
| | PL2W 9.90558243
{ i PL1ZW 0.32127732
I PL13W 0.33564481
7 " 7 | 7 7 SFO2 500.0320001
= | ! " . _ sI 32768
o i SF 125.7326440
T ™ | | T k& T I d I I I T T WDW EM
200 180 160 140 120 100 80 60 40 20 0 ppm mwm i om :
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1-(1-methyl-2-phenyl-1H-indol-3-yl)ethanone (2q)

8.433
8.421
8.415
7.491
74m

7.480
?356
7.352
7.345
7.340
7.338
7.298
7.282
e ZB
7.269
7.262
7.181

%é%ﬂwt

3.436

1.911

3.00;~

3.05- N7

pPpm

o)

h-wcy-4

NAME woy20100602
EXPNO 4
PROCHNOC 1,
Date 20100602
Time 14.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CcDCl3
N3 16
Ds 2
SWH 10330.578
FIDRES .157632 |
RQ 3.1719923
RG 228
oW 48.400
DE .50
TE 296.2
Dl 1.C00000000
TDOD 1
mmsm==== CHANNEL f] ========
NUC1 1H
Pl 14.40
PL1 2.00
FL1W 9,90558243
SFO1 500.0330879%
5I 32768
SF S00.0300498
WDW no
558 0
LB 0.00
GB 0
PC 1.00
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1-(1-methyl-2-phenyl-1H-indol-3-yl)ethanone (2q)

194,724

146.618
136.641
132.128
130.230
129.687
= —128.853
~~126.638
123.406
122.883
122.608
115.858
109.450

|
\

A

-

.254
77.000
76.746

e
i

<

_~30.851
T~30.034

UKER

(<O

c-

HAME
EXPRO
FROCHGC
Date_
Time
TNSTRUM
PROBHED
PULPRCG

D
SOLVENT

D11
TDO

wey—2

wey20101208
4

1
20101208
20.37
spect
5 mm PABBC BB-
zgpg30
B5536
CDCl3
254
4
29761.904 Hz
0.454131 H=z
1.1010548 sec
2050
16.800 usec
6.50 usec
297.2 K
2.00000000 sec
0.03000000 sec
1

———m=m=== CHANNEL fl s=s======

NUCl
Pl
PLL
PL1W
S5FO1

13C
9.80 usec
2.80 dB
52.46661758 W
125.7703643 MHz

mm—mmm== CHANNEL f2 s===s===

CPDERGZ
Nuc2
BCPD2
PLZ
PL12Z
PL13
PL2W
PL12W
PL13W
SFO2

200

_
180

T T 1 f
160 140 120 100

80

waltzlé
1H
80.00 usec
2.00 dB
1€.89 dB
16.70 dB
2,90558243 W
0.32127732 W
0.33564481 W
500.1320005 MHz
32768
125.7577940 MHz
EM
a
1.00 Hz
0
1.40
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1.407
1393

‘§ :

1.378
=1..363

k:

0.868
0.854

0.839

Co><)
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NAME srj3l
EXPNO 1
PROCHD 1

Date 20101020

Timea 11.56
TMSTRUM spect
FROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SCLVENT CDC13

NS 1s

DS 2

SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 128

oW 48.400 usec
DE 6.50 usec
TE 296.2 K
ol 1.00000000 sec
TDO 1
======m= CHANHEL fl ========
KOC1 iH

Pl 14.00 usec
PL1 1.90 dB
PL1W 14.92065334 W
501 S00.1330885 MHz
SI 32768

SF 500.1300552 MHz
WDW EM

=S58 o]

LE .30 Hz
B Q

FC 1.00

(E/Z2)-1-Methyl-3-(pent-1-enyl)-2-phenyl-1H-indole (3)
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(E/Z2)-1-Methyl-3-(pent-1-enyl)-2-phenyl-1H-indole (3)

srj31

— 171,18

138.83
137.73
19178
131.06
128.58
128.33
128513

|
§

LUl

125.84

122::93

122.05

120.48
120.10
112.00

109.51
-77.29

%

77.03

76.78

——36.06
—30.87

—23.12
—14.20

HAME
EXPNO
PROCHO
Date_
Time
INSTRUM
PROBHD
PULFPROG
TD
SOLVERT
Hs
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(E/Z)-N-((1-Methyl-2-phenyl-1H-indol-3-yl)methylene)aniline (4)
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(E/Z)-N-((1-Methyl-2-phenyl-1H-indol-3-yl)methylene)aniline (4)
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(E/Z2)-1-Methyl-2-phenyl-1H-indole-3-carbaldehyde oxime (5)
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(E/Z2)-1-Methyl-2-phenyl-1H-indole-3-carbaldehyde oxime (5)
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3,3"-(Phenylmethylene)bis(1-methyl-2-phenyl-1H-indole) (6)
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3,3'-(Phenylmethylene)bis(1-methyl-2-phenyl-1H-indole) (6)
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(E/Z2)-Ethyl 3-(1-methyl-2-phenyl-1H-indol-3-yl)acrylate (7)
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(E/Z2)-Ethyl 3-(1-methyl-2-phenyl-1H-indol-3-yl)acrylate (7)
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2-(Biphenyl-2-yl)-1-methyl-1H-indole-3-carbaldehyde (8)
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2-(Biphenyl-2-yl)-1-methyl-1H-indole-3-carbaldehyde (8)
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1-Methyl-2-(2-(phenylethynyl)phenyl)-1H-indole-3-carbaldehyde (9)
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1-Methyl-2-(2-(phenylethynyl)phenyl)-1H-indole-3-carbaldehyde (9)
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