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General

IR spectra were recorded on FT-IR spectrometer (KBr) and reported in reciprocal centimeters (cm™). 'H
NMR spectra were recorded at 500 MHz, 300 MHz and “C NMR at 75 MHz. For 'H NMR,
tetramethylsilane (TMS) was used as internal standard (6 = 0) and the values are reported as follows:
chemical shift, integration, multiplicity (s = singlet, d = doublet, t= triplet, q =

quartet, m = multiplet, br = broad), and the coupling constants in Hz. For C NMR, CDCl; (8 = 77.27)
was used as internal standard and spectra were obtained with complete proton decoupling. Low-resolution
MS and HRMS data were obtained using ESI ionization. Melting points were measured on micro melting
point apparatus. The precursors, o-diazoketones and enamines were prepared according to reported
procedures. Commercially available 2-aminoacetophenones, 1,3-diketones, 2-aminobenzophenones, and
Cu(OTfY), were used without further purification. DCE were distilled from CaH under N, atmosphere.

General procedure for the synthesis of indoles and pyrroles
A mixture of a-diazoketone (1) (1 mmol, 1 eq.), 2-aminoketone (2) (1 mmol, 1 eq.) and Cu(OTf), (0.1

mmol, 0.1 eq.) in dichloroethane (3mL) was stirred at 80 “C for the appropriate time (Table 1 and 2).
After completion of the reaction, as indicated by TLC, the solvent was removed in vacuo. The resulting
residue was subjected to column chromatography on silica gel using petroleum ether/ethyl acetate as
eluent to afford the product 3.

(3-Methyl-1H-indol-2-yl)(phenyl)methanone (3a):

N
N O
H

Yellow solid, m.p.111-112 °C; "H NMR (500 MHz, CDCl5): & 8.91 (brs, 1H), 7.80-7.73 (m, 2H), 7.65-
7.44 (m, 4H), 7.39-7.27 (m, 2H), 7.15-7.06 (m, 1H), 2.26 (s, 3H); *C NMR (75 MHz, CDCl;): & 189.3,
139.3, 136.5, 131.9, 131.5, 129.6, 128.7, 128.4, 127.9, 126.4, 121.2, 120.1, 111.8, 11.2; IR (KBr): v 3312,
2918, 1607, 1522, 1433, 1330, 1265, 1143, 942, 736 cm™; MS (ESI): m/z ((M+H]"): 236; HRMS (ESI):
m/z calcd for C;sH3NONa: 258.0894; found: 258.0890.

(5,6-Dimethoxy-3-methyl-1H-indol-2-yl)(phenyl)methanone (3b):

White solid, m.p. 164-166 °C; '"H NMR (500 MHz, CDCLy): & 8.86 (brs, 1H), 7.71 (d, J = 7.9 Hz, 2H),
7.56-7.50 (m, 1H), 7.47 (t, J = 7.9 Hz, 2H), 6.89 (s, 1H), 6.76 (s, 1H), 3.92 (s, 6H), 2.19 (s, 3H); °C
NMR (75 MHz, CDCly): & 188.1, 146.4, 145.9, 139.8, 132.2, 131.4, 129.4, 128.7, 128.6, 128.3, 121.9,
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121.0, 101.0, 93.5, 56.1, 56.0, 11.4; IR (KBr): v 3308, 2923, 2854, 1604, 1522, 1450, 1261, 1211, 1160,
803, 690 cm™”; MS (ESI): m/z (IM+H]"): 296; HRMS (ESI): m/z calcd for C,gH;;NOsNa: 318.1106;
found: 318.1111.

Phenyl(3-phenyl-1H-indol-2-yl)methanone (3¢):

Yellow solid, m.p. 192-193 °C; 'H NMR (500 MHz, CDCL): & 9.31 (brs, 1H), 7.69 (d, J = 7.9 Hz, 1H),
7.62 (d, J = 7.9 Hz, 1H), 7.52-7.40 (m, 4H), 7.38-7.33 (m, 1H), 7.25-7.20 (m, 1H), 7.20-7.07 (m, 4H),
7.07-7.02 (m, 2H); *C NMR (75 MHz, CDCly): 5 189.5, 143.1, 134.5, 134.1, 133.6, 132.1, 131.6, 130.7,
130.6, 130.1, 129.4, 128.7, 127.9, 127.8, 127.4, 126.7, 126.4, 122.0, 121.0, 111.9; IR (KBr): v 3316,
2923, 1615, 1482, 1334, 1262, 1015, 740, 693 cm’; MS (ESI): m/z ([M+H]"): 298; HRMS (ESI): m/z
caled for Cy H NO (M+H): 298.1231; found: 298.1233.

(3-Methyl-1H-indol-2-yl)(3,4,5-trimethoxyphenyl)methanone (3d):

OMe

O Ay
(O

H OMe
(0]

White solid, m.p. 129-131 °C; 'H NMR (500 MHz, CDCL;): & 8.86 (brs, 1H), 7.63 (d, J = 7.9 Hz,
1H),7.39-7.27 (m, 2H), 7.15-7.08 (m, 1H), 7.03 (s, 2H), 3.91 (s, 3H), 3.89 (s, 6H), 2.37 (s, 3H); °C NMR
(75 MHz, CDCl;): & 188.3, 152.9, 141.5, 136.4, 134.2, 128.8, 126.3, 121.1, 120.1, 119.9, 111.8, 106.4,
60.9, 56.2, 11.4; IR (KBr): v 3326, 2923, 2842, 1614, 1578, 1422, 1334, 1233, 1129, 966, 729, 667 cm’";
MS (ESI): m/z ((IM+H]"): 326; HRMS (ESI): m/z caled for C;oH;o)NO4Na: 348.1211; found: 348.1220.

(5,6-Dimethoxy-3-methyl-1H-indol-2-yl-)(3,4,5-trimethoxyphenyl)methanone (3e):

OMe

MeO OMe
weo— )
|
N
(0]

Yellow solid, m.p. 189-191 °C; 'H NMR (500 MHz, CDCL): & 8.82 (brs, 1H), 6.98 (s, 2H), 6.91 (s, 1H),
6.77 (s, 1H), 3.92 (s, 6H), 3.90 (s, 3H), 3.89 (s, 6H), 2.29 (s, 3H); °C NMR (75 MHz, CDCly): 5 187.1,
152.9, 151.1, 145.9, 141.1, 134.7, 132.1, 130.6, 121.8, 120.5, 106.3, 100.9, 93.5, 60.9, 56.2, 56.1, 56.0,
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11.6; IR (KBr): v 3347, 2924, 2849, 1611, 1578, 1454, 1322, 1227, 1126, 1059, 829, 764 cm™'; MS (ESI):
m/z ((IM+H]"): 386; HRMS (ESI): m/z caled for C,;H,3NOgNa: 408.1423; found: 408.1416.

(5-Chloro-3-phenyl-1H-indol-2-yl)(3,4,5-trimethoxyphenyl)methanone (3f):

o| \

N 0]
H
MeO I OMe
OMe

Yellow solid, m.p. 142-144 °C; 'H NMR (500 MHz, CDCLy): & 9.28 (brs, 1H), 7.65-7.62 (m, 1H), 7.34-
7.32 (m, 1H), 7.28-7.23 (m, 1H), 7.19 (s, 1H), 7.17-7.10 (m, 4H), 6.73 (s, 2H), 3.68 (s, 3H), 3.57 (s, 6H);
3C NMR (75 MHz, CDCLy): 5 188.2, 152.4, 141.7, 134.6, 133.3, 132.1, 131.6, 130.5, 129.7, 128.4, 128.2,
127.3, 126.9, 123.7, 121.3, 113.1, 107.1, 60.7, 55.9; IR (KBr): v 3310, 2923, 2854, 1726, 1576, 1454,
1332, 1230, 1118, 996, 764, 690 cm’'; MS (ESI): m/z ((M+H]"): 422; HRMS (ESI): m/z caled for
C»4H,0NO,CINa: 444.0978; found: 444.0963.

2-Methyl-1-(3-methyl-1H-indol-2-yl)propan-1-one (3g):

N
N ©
H

White solid, m.p.120-121 °C; "H NMR (500 MHz, CDCly): & 9.12 (brs, 1H), 7.63 (d, J = 8.3 Hz, 1H),
7.36-7.27 (m, 2H), 7.11-7.05 (m, 1H), 3.50-3.39 (m, 1H), 2.67 (s, 3H), 1.28 (d, J = 6.7 Hz, 6H); *C NMR
(75 MHz, CDCly): & 197.6, 135.9, 131.4, 129.1, 126.2, 121.1, 119.9, 117.4, 111.7, 37.1, 18.8, 10.8; IR
(KBr): v 3320, 2966, 2927, 1629, 1427, 1337, 1225, 1150, 995, 743, 696 cm™; MS (ESI): m/z ((M+H]"):
202; HRMS (ESI): m/z caled for C1;H,cON (M+H): 202.12264; found: 202.12286.

1-(5,6-Dimethoxy-3-methyl-1H-indol-2-yl)-2-methylpropan-1-one (3h):

MeO
A\

MeO H O

White solid, m.p. 170-172 °C; "H NMR (500 MHz, CDCLy): & 9.19 (brs, 1H), 6.92 (s, 1H), 6.78 (s, 1H),
3.92 (s, 6H), 3.48-3.35 (m, 1H), 2.61 (s, 3H), 1.28 (d, J = 6.7 Hz, 6H); °C NMR (75 MHz, CDCLy): &
196.5, 150.8, 145.6, 131.7, 130.6, 121.7, 117.8, 100.8, 93.5, 56.1, 55.9, 36.5, 18.9, 11.1; IR (KBr): v
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3322, 2924, 1614, 1524, 1418, 1284, 1223, 1160, 998, 830 cm™'; MS (ESI): m/z ((M+H]"): 262; HRMS
(ESI): m/z calcd for CsHpO3N (M+H): 262.14377; found: 262.14410.

(3-Methyl-1H-indol-2-yl)(m-tolyl)methanone (3i):

Yellow solid, m.p. 122-124 °C; '"H NMR (500 MHz, CDCl;): & 8.84 (brs, 1H), 7.65-7.52 (m, 3H),7.38-
7.30 (m, 4H), 7.13-7.07 (m, 1H), 2.45 (s, 3H), 2.27 (s, 3H); °C NMR (75 MHz, CDCl;): & 194.0, 139.2,
138.2, 132.6, 130.0, 129.3, 128.9, 128.4, 128.2, 126.3, 125.9, 121.1, 120.0, 111.8, 21.2, 11.1; IR (KBr): v
3304, 2918, 2856, 1614, 1525, 1440, 1328, 1269, 1158, 744, 690 cm™'; MS (ESI): m/z (IM+H]"): 250;
HRMS (ESI): m/z calcd for C;H;sON (M+H): 250.12264; found: 250.12276.

(5,6-Dimethoxy-3-methyl-1H-indol-2-yl)(m-tolyl)methanone (3j):

Yellow solid, m.p.140-142°C; '"H NMR (500 MHz, CDCl;):  8.84 (brs, 1H), 7.65-7.52 (m, 3H),7.38-7.30
(m, 4H), 7.13-7.07 (m, 1H), 2.45(s, 3H), 2.27 (s, 3H); °C NMR (75 MHz, CDCL;): § 176.4, 166.4, 1459,
144.6, 139.8, 138.2, 132.2, 129.1, 128.2, 125.7, 101.2, 93.5, 56.2, 56.1, 21.3, 11.3; IR (KBr): v 3304,
2918, 2856, 1614, 1525, 1440, 1328, 1269, 1158, 744, 690 cm™; MS (ESI): m/z ((M+H]"): 310; HRMS
(ESI): m/z calcd for C9HpO3N (M+H): 310.14377; found: 310.14363.

(3,5-Dimethyl-1H-pyrrol-2-yl)(phenyl)methanone (4a):

/ \
N
H
White solid, m.p.118-120 °C; '"H NMR (500 MHz, CDCls): & 8.55 (brs, 1H), 7.42 (d, J = 6.9 Hz,

2H),7.36-7.32 (m, 2H), 7.22-7.18 (m, 1H), 6.71(s, 1H), 2.61 (s, 3H) 2.43 (s, 3H); *C NMR (75 MHz,
CDCLy): & 195.1, 135.8, 131.6, 128.9, 126.7, 123.7, 107.4, 28.4, 14.1; IR (KBr): v 3260, 2921, 2855,
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1601, 1438, 1253, 1170, 899, 754 cm™; MS (ESI): m/z ([M+Na]"): 222; HRMS (ESI): m/z calcd for
C3HsNONa: 222.0894; found: 222.0892.

(5-Methoxy-3-methyl-1H-pyrrol-2-yl)(phenyl)methanone (4b):

N 0O
@)

/ \
N
H

White solid, m.p. 90-92 °C; "H NMR (500 MHz, CDCly): & 8.48 (brs, 1H), 7.50-7.33 (m, 4H), 7.25-7.20
(m, 1H), 6.83 (d, J = 3.0 Hz, 1H), 3.83 (s, 3H), 2.60 (s, 3H); *C NMR (75 MHz, CDCl,): 5 173.3, 166.0,
129.9, 129.0, 128.8, 128.6, 126.4, 123.6, 112.9, 107.2, 50.8, 22.6; IR (KBr): v 3328, 2925, 2854, 1709,
1679, 1453, 1236, 1100, 760 cm’™'; MS (ESI): m/z ([M+H]"): 216; HRMS (ESI): m/z caled for Cj3H,,0,N
(M+H): 216.10191; found: 216.10234.

(5-Methyl-3-phenyl-1H-pyrrol-2-yl)(methanone) (4¢):

0

I\
N
Oy O
Yellow solid, m.p. 159-160 °C; 'H NMR (500 MHz, CDCL;): § 8.59 (brs, 1H), 7.88-7.82 (m, 2H), 7.57-
7.42 (m, SH), 7.41-7.34 (m, 2H ), 6.68 (s, J = 2.2 Hz, 1H), 2.65 (s, 3H); °C NMR (75 MHz, CDCLy): &
192.4, 140.4, 137.5, 133.0, 131.6, 131.2, 129.7, 129.1, 129.1, 128.9, 128.9, 128.6, 126.6, 109.1, 13.8; IR

(KBr): v 3261, 3058, 2922, 1598, 1557, 1440, 1254, 1172, 901, 756, 695 cm™'; MS (ESI): m/z ((M+H]"):
262; HRMS (ESI): m/z caled for C;sHsON (M+H): 262.12264; found: 262.12261

(5-Ethoxy-3-methyl-1H-pyrrol-2-yl)(phenyl)methanone (4d):

0O

/o
I\

N
H

White solid, m.p. 94-96 °C; 'H NMR (500 MHz, CDCl;): & 8.63 (brs, 1H), 7.51-7.43 (m, 2H), 7.39-7.32
(m, 2H), 7.27-7.17 (m, 1H), 6.84 (d, J = 3.0 Hz, 2H), 4.29 (q, J = 7.1 Hz, 2H), 2.58 (s, 3H), 1.36 (t, J =
7.1 Hz, 3H); °C NMR (75 MHz, CDCl;): § 165.7, 136.3, 134.1, 131.8, 130.0, 128.9, 128.8, 128.5, 126.3,
123.6, 107.2, 59.5, 14.4, 13.2; IR (KBr): v 3314, 2980, 2927, 1672, 1609, 1479, 1448, 1236, 1099, 780
cm™; MS (ESI): m/z ((M+H]"): 230; HRMS (ESI): m/z caled for Ci,H;s0.N (M+H): 230.11756; found:
230.11808

S6



(3,5-Diethyl-1H-pyrrol-2-yl)(p-tolyl)methanone (4e):

0]

/ \
N
H

White solid, m.p. 162-164 °C; '"H NMR (500 MHz, CDCLy): & 8.44 (brs, 1H), 7.36 (d, J = 7.9 Hz, 2H),
7.19 (d, J = 8.0 Hz, 2H), 6.74 (d, J = 2.6 Hz, 1H), 3.06 (q, J = 7.5 Hz, 2H), 2.83 (q, J = 7.3 Hz, 2H), 2.36
(s, 3H), 1.29 (t, J= 7.5 Hz, 3H ), 1.19 (t, J = 7.3 Hz, 3H); °C NMR (75 MHz, CDCl;): § 197.9, 141.4,
136.4, 129.7, 129.6, 129.0, 120.7, 123.7, 106.4, 21.2, 21.1, 13.1, 8.4; IR (KBr): v 3274, 2974, 2926, 1629,
1460, 1211, 1012, 918, 801 cm’'; MS (ESI): m/z ((M+H]"): 242; HRMS (ESI): m/z calcd for CisH,0ON
(M+H): 242.15394; found: 242.15382.

(3,5-Dimethyl-1H-pyrrol-2-yl)(m-tolyl)methanone (4f)

0

I\

N

H
Yellow solid, m.p. 160-162 °C; 'H NMR (500 MHz, CDCLy): § 8.58 (brs, 1H), 7.33-7.25 (m, 4H),7.07 (s,
1H), 6.75 (s, 1H), 2.64 (s, 3H) 2.45 (s, 3H) 2.40 (s, 3H); °C NMR (75 MHz, CDCL,): 8 195.2, 138.6,
135.9, 131.8, 131.7, 129.9, 128.9, 127.5, 124.3, 107.3, 28.4, 21.5, 13.8; IR (KBr): v 3289, 2920, 2854,

1635, 1573, 1437, 1239, 1170, 942, 776 cm™; MS (ESI): m/z ((M+H]"): 214; HRMS (ESI): m/z caled for
C1H1NO (M+H): 214.1231; found: 214.1242.

2-Methyl-1-(3,5-dimethyl-1H-pyrrol-2-yl)propan-1-one (4g):
0O
/ \
N
H

White solid, m.p.116-118 °C; "H NMR (500 MHz, CDCl5): & 7.95 (brs, 1H), 6.09 (s, 1H), 2.86-2.79 (m,
1H) 2.50 (s, 3H), 2.34 (s, 3H), 1.25 (d, J = 7.0 Hz, 6H); >C NMR (75 MHz, CDCl;):  195.1, 136.7,
136.3, 133.7, 104.9, 28.3, 26.7, 22.3, 13.9; IR (KBr): v 3228, 2963, 2925, 1618, 1463, 1262, 1024, 957,
824 cm; MS (ESI): m/z ([M+H]"): 166; HRMS (ESI): m/z calcd for C;oH;sNONa: 188.1051; found:
188.1058.

2,2-Dimethyl-1-(3,5-dimethyl-1H-pyrrol-2-yl)propan-1-one (4h):
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0]

/ \
N
H

Yellow solid, m.p. 92-94 °C; "H NMR (500 MHz, CDCls): & 7.94 (brs, 1H), 6.19 (s, 1H), 2.52 (s, 3H),
2.39 (s, 3H), 1.55 (s, 9H); °C NMR (75 MHz, CDCly): § 195.2, 139.9, 139.8, 134.1, 104.4, 31.2, 30.2,
29.7, 28.4, 26.8, 13.8; IR (KBr): v 3248, 2960, 1620, 1525, 1455, 1243, 1018, 821, 775 cm™; MS (ESI):
m/z ((M+H]"): 180; HRMS (ESI): m/z caled for C,;H;sON (M+H): 180.13829; found: 180.13874.

(3,5-Dimethyl-1H-pyrrol-2-yl)(p-tolyl)methanone (4i):
0
/ \
N
H

Yellow solid, m.p. 168-170 °C; 'H NMR (500 MHz, CDCLy): & 8.66 (brs, 1H), 7.35-7.30 (m, 2H), 7.16-
7.13 (s, 2H), 6.65 (s, 1H), 2.60 (s, 3H) 2.42 (s, 3H) 2.36 (s, 3H); °C NMR (75 MHz, CDCly): & 195.3,
136.4, 135.7, 130.0, 129.5, 128.9, 123.6, 106.7, 28.4, 21.0, 14.0; IR (KBr): v 3261, 2916, 1637, 1582,
1445, 1236, 1167, 942, 795 em’'; MS (ESI): m/z ((M+H]): 214; HRMS (ESI): m/z caled for C,4H,;sNO
(M+H): 214.1231; found: 214.1231.

(5-Methoxy-3-methyl-1 H-pyrrol-2-yl)(3,4,5-trimethoxyphenyl)methanone (4j):

OMe

Iz

OMe
OMe

White solid, m.p.192-194 °C; 'H NMR (500 MHz, CDCL): § 9.09 (brs, 1H), 7.16 (s, 2H), 6.66 (d, J= 1.0
Hz, 1H), 3.95-3.82 (m, 12H), 2.61 (s, 3H); °C NMR (75 MHz, CDCL): & 174.2, 153.4, 153.1, 136.8,
136.2, 130.1, 127.8, 127.3, 112.6, 106.9, 105.2, 101.2, 60.8, 56.2, 56.0, 13.1; IR (KBr): v 3326, 2925,
2850, 1743, 1707, 1679, 1450, 1276, 1234, 1160, 1133, 760, 695 cm™; MS (ESI): m/z ([M+H]): 306;
HRMS (ESI): m/z caled for C gHaOsN (M+H): 306.13360; found: 306.13311.

6,6-Dimethyl-2-phenyl-6,7-dihydro-1H-indol-4(5H)-one (4k):
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0O

/ \
N
H

White solid, m.p. 226-227 °C; "H NMR (500 MHz, CDCL): § 9.07 (brs, 1H), 7.50-7.45 (m, 2 H), 7.36 (t,
J=17.5 Hz, 2H), 7.27-7.20 (m, 1H), 6.80 (d, J = 3.0 Hz, 1H), 2.73 (s, 3H), 2.38 (s, 3H), 1.14 (s, 6H); *C
NMR (75 MHz, CDCLy): § 194.1, 143.7, 133.1, 131.6, 128.8, 126.8, 124.0, 120.4, 102.1, 51.9, 36.8, 35.7,
28.5; IR (KBr): v 3259, 2954, 1626, 1489, 1224, 1162, 1060, 760, 686 cm™; MS (ESI): m/z ((M+H]"):
240; HRMS (ESI): m/z caled for C,¢H,sON (M+H): 240.13829; found: 240.13827.

2-Phenyl-6,7-dihydro-1H-indol-4(5H)-one (41):

0]

/ \
N
H

White solid, m.p. 208-210 °C; 'H NMR (500 MHz, CDCl;): & 8.85 (brs, 1H), 7.48-7.45 (m, 2H), 7.38-
7.34 (m, 2H), 7.28-7.20 (m, 1H), 6.82 (d, J = 2.2 Hz, 1H), 2.87 (t, J = 6.0 Hz, 2H), 2.51 (t, J = 6.0 Hz,
2H), 2.18 (m, 2H); °C NMR (75 MHz, CDCly): § 194.7, 144.7, 132.9, 131.6, 128.9, 126.9, 124.0, 121.7,
102.3, 37.7, 23.8, 22.8; IR (KBr): v 3240, 2925, 1631, 1486, 1224, 1181, 1141, 758, 695 cm™'; MS (ESI):
m/z ((M+H]"): 212; HRMS (ESI): m/z caled for C,sH,ON (M+H): 212.10699; found: 212.10709.

4-Bromo-1-(3-methyl-1H-indol-2-yl)butan-1-one (6):

Iz __

Br

A freshly prepared mixture of 5-bromo-1-diazopentan-2-one (132 mg, 0.7 mmol), 2-aminoacetophenone
(2) (70 mg, 0.51 mmol) and Cu(OTf), (0.1 mmol) in dichloroethane (4 mL) was stirred at 80 °C for 5h.
The solvent was removed in vacuo and the resulting residue was subjected to column chromatography on
silica gel using petroleum ether/ethyl acetate (93:7) as eluent to afford the product 6 in 55% yield.

White solid, m.p. 127-129 °C; 'H NMR (500 MHz, CDCls): & 8.96 (brs, 1H), 7.70 (d, J = 7.9 Hz, 1H),
7.38-7.32 (m, 2H), 7.15 (t, J = 6.9 Hz, 1H), 3.72 (t, /= 5.9 Hz, 2H), 3.14 (t, J = 6.9 Hz, 2H), 2.67 (s, 3H),
2.29 (m, 2H); °C NMR (75 MHz, CDCl;): & 191.4, 136.1, 127.1, 125.8, 121.2, 120.0, 109.9, 37.8, 37.7,
22.8, 10.1; IR (KBr): v 3324, 2988, 2926, 1622, 1420, 1333, 1225, 1050, 998, 743, 698 cm™; MS (ESI):
m/z (IM]"): 279; HRMS (ESI): m/z calcd for C;3H,sBrON (M+):279.02588; found:279.02754.
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10-Methyl-7,8-[1,2-a]indol-9(6 H)-one (7):

A mixture of 4-bromo-1-(3-methyl-1H-indol-2-yl)butan-1-one (6) (100 mg, 0.35 mmol) and K,CO; (71
mg, 0.52 mmol) in 3mL of CH3CN was heated under reflux for 1h. The mixture was filtered off on celite
and the filtrate was concentrated in vacuo and purified by column chromatography to give the desired
compound 7 in 95% yield.

White solid, m.p. 87-89 °C; 'H NMR (500 MHz, CDCls): & 7.72 (d, J = 8.3 Hz, 1H), 7.39 (t, J = 7.3 Hz,
1H), 7.32 (d, /= 8.3 Hz, 1H), 7.16 (t, J = 7.3 Hz, 1H), 4.22 (t, J = 6.2 Hz, 2H), 2.74 (t, J = 6.2 Hz, 2H),
2.70 (s, 3H), 2.37 (m, 2H); °C NMR (75 MHz, CDCl5): & 191.4, 136.1, 129.2, 127.1, 125.8, 121.2, 120.0,
119.5, 109.9, 41.3, 37.7, 22.9, 10.1; IR (KBr): v 3420, 3054, 2924, 2857, 1654, 1538, 1372, 1327, 1230,
1104, 1002, 741, 687 cm™'; MS (ESI): m/z ((M+H]"): 200; HRMS (ESI): m/z calcd for C;3H;;ON (M+H):
200.10699; found: 200.10786.

6,7-Dihydro-13-methyl-12H-pyrido[1,2-a:3,4-b]diindole (8):

A mixture of phenylhydrazine (50 mg, 0.24 mmol), 10-methyl-7,8-dihydropyrido[1,2-a]indol-9(6H)-one
(7) (70 mg, 0.36 mmol) and TsOH (274 mg, 1.44 mmol) in 4 mL of EtOH was heated under reflux for 2h.
The solvent was removed in vacuo and the resulting residue was subjected to column chromatography on
silica gel using petroleum ether/ethyl acetate(95:5) as eluent to afford the product 8 in 90% yield.

Brown solid, m.p. 163-164 °C; '"H NMR (500 MHz, CDCLy): § 8.35 (brs, 1H), 7.61-7.54 (m, 2H), 7.46-
7.41 (m, 1H), 7.35-7.29 (m, 1H), 7.24-7.08 (m, 4H), 4.27 (t, J = 6.6 Hz, 2H), 3.25 (t, J = 6.6 Hz, 2H),
2.62 (s, 3H); PC NMR (75 MHz, CDCl5): § 137.0, 136.9, 129.2, 128.5, 126.8, 126.4, 122.2, 122.0, 120.1,
119.1, 118.4, 118.2, 111.1, 108.7, 41.1, 21.0, 9.5; IR (KBr): v 3418, 3044, 2922, 1443, 1343, 1297, 1255,
1202, 1151, 1008, 742 cm™; MS (ESI): m/z ((M+H]"): 273; HRMS (ESI): m/z caled for CoH,7N, (M+H):
273.13917; found: 273.13813.

5. X-ray crystal structures of product 3h and 4d

The structure and stercochemistry of the product 3h was confirmed by single crystal X-ray
crystallography as shown in figure S3. X-ray data was collected at room temperature using a Bruker
Smart Apex CCD diffractometer with graphite monochromated MoKa radiation (A=0.71073A) with o-
scan method.! Preliminary lattice parameters and orientation matrices were obtained from four sets of
frames.
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Integration and scaling of intensity data were accomplished using SAINT program.' The structures were
solved by Direct Methods using SHELXS97” and refinement was carried out by full-matrix least-squares
technique using SHELXL97.> Anisotropic displacement parameters were included for all non-hydrogen
atoms. H atom attached to the N atom was located in difference Fourier maps and their positions and
isotropic displacement parameters were refined. All other H atoms were located in difference Fourier
maps and subsequently geometrically optimized and allowed for as riding atoms, with C-H = 0.93- 0.97
A, with Uj,(H) = 1.5U¢y(C) for methyl H or 1.2U,(C). The methyl groups were allowed to rotate but not
to tip.

Crystal data for 3h: C;sH9oNOs;, M = 261.31, colorless needle, 0.17 x 0.08 x 0.06 mm3, triclinic, space
group P1 (No. 2), a = 6.9397(7), b = 8.8694(10), ¢ = 11.1168(12) A, a = 97.572(2), S = 94.165(2), y =
92.775(2)°, V = 675.33(13) A°, Z = 2, D, = 1.285 g/em’, Fyp = 280, CCD Area Detector, MoKa
radiation, A = 0.71073 A, T = 294(2)K, 26 = 50.0°, 6539 reflections collected, 2371 unique (R =
0.0173). Final GooF = 1.049, RI = 0.0410, wR2 = 0.1127, R indices based on 2102 reflections with I
I>2(1) (refinement on F°), 181 parameters, O restraints. Lp and absorption corrections applied, = 0.089

mm™. CCDC 909541 contains supplementary Crystallographic data for the structure.
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Crystal data for 4d: C,4H;sNO,, M = 229.27, colorless block, 0.21 x 0.18 x 0.09 mm?®, monoclinic, space
group P2,/n (No. 14), a = 11.7298(8), b = 9.2723(6), ¢ = 11.8853(8) A, = 103.883(1)°, V= 1254.91(15)
A’, Z=4, D, = 1214 g/lem’, Fy, = 488, CCD Area Detector, MoKo. radiation, A = 0.71073 A, T =
294(2)K, 2. = 50.0°, 11655 reflections collected, 2198 unique (R, = 0.0241). Final GooF = 1.035, R1
= 0.0396, wR2 = 0.1124, R indices based on 1862 reflections with [>20(I) (refinement on F2), 160
parameters, 0 restraints, 2= 0.081 mm™. CCDC 909542 contains supplementary Crystallographic data for
the structure. These data can be obtained free of charge at www.ccdc.cam.ac.uk/conts/retrieving.html [or
from the Cambridge Crystallographic Data Centre (CCDC), 12 Union Road, Cambridge CB2 1EZ, UK
fax: +44(0) 1223 336 033; email: deposit@ccdc.cam.ac.uk].
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