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(A) Typical experimental procedure
(a) Synthesis of Substrates 1:
All of compounds 1 were synthesized according to the known literatures, and the

NMR spectra were consisted with the reported data.*
(b) Typical Experimental Procedure for the TBHP-Mediated Oxidative Tandem
Coupling of N-Arylacrylamides (1) with Carbonyl C(spz)-H Bonds (2):

To a Schlenk tube were added N-arylacrylamide 1 (0.3 mmol), carbonyl compound
2 (2 equiv), TBHP (anhydrous, 2 equiv) and EtOAc (2 mL). Then the tube was
charged with argon, and was stirred at 105 °C for 36 h until complete consumption of
starting material as monitored by TLC and/or GC-MS analysis. After the reaction was
finished, the reaction mixture was washed with brine. The aqueous phase was re-
extracted with ethyl acetate. The combined organic extracts were dried over Na,SO,,
concentrated in vacuum, and the resulting residue was purified by silica gel column

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

(B) Analytical data

3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (3):
Yellow oil; *H NMR (500 MHz, CDCl3) 6: 7.82 (d, J = 7.0 Hz, 2H), 7.27-7.22 (m,
1H), 7.13 (d, J = 7.5 Hz, 1H), 6.98-6.95 (m, 1H), 6.88 (t, J = 6.0 Hz, 1H), 6.86 (d, J =

S2



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

7.0 Hz, 2H), 3.83 (s, 3H), 3.67 (d, J = 18.0 Hz, 1H), 3.59 (d, J = 18.0 Hz, 1H), 3.31 (s,
3H), 2.04 (s, 3H); *C NMR (500 MHz, CDCls) &: 194.5, 180.7, 163.5, 143.8, 133.9,
130.2, 129.5, 127.7, 122.1, 121.7, 113.6, 108.1, 55.4, 45.6, 45.3, 26.4, 24.9; IR (KBr,
cm™): 1702, 1686; LRMS (EI, 70 eV) m/z (%): 309 (M*, 28), 264 (10), 174 (13), 160
(28), 135 (100); HRMS m/z (ESI) calcd for CioHooNOs ([M+H]") 310.1438, found

310.1460.

3-(2-(3-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (4):

Yellow oil; *H NMR (500 MHz, CDCls) &: 7.44 (d, J = 7.5 Hz, 1H), 7.29 (t, J = 8.0
Hz, 2H), 7.24 (t, J = 7.5 Hz, 1H), 7.13 (d, J = 7.5 Hz, 1H), 7.06-7.03 (m, 1H), 6.97 (t,
J=75Hz, 1H), 6.89 (d, J = 7.5 Hz, 1H), 3.75 (s, 3H), 3.71 (d, J = 18.0 Hz, 1H), 3.64
(d, J =18.0 Hz, 1H), 3.30 (s, 3H), 1.43 (s, 3H); **C NMR (125 MHz, CDCl3) &: 195.9,
180.5, 159.6, 143.7, 137.6, 133.6, 129.3, 127.7, 122.1, 121.6, 120.5, 119.9, 111.8,
108.0, 55.3, 46.0, 45.2, 26.3, 24.9; IR (KBr, cm™): 1699, 1688; LRMS (EI, 70 eV)
m/z (%): 309 (M, 96), 264 (28), 250 (11), 160 (100); HRMS m/z (ESI) calcd for

C19H20NO3 ([M+H]+) 310.1438, found 310.1445.
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3-(2-(2-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (5):

Colorless oil; *H NMR (500 MHz, CDCls) &: 7.42-7.37 (m, 2H), 7.25-7.22 (m, 1H),
7.12 (d, J = 7.5 Hz, 1H), 6.98-6.95 (m, 1H), 6.91 (d, J = 8.5 Hz, 1H), 6.88-6.85 (m,
2H), 3.91 (s, 3H), 3.75 (d, J = 18.0 Hz, 1H), 3.67 (d, J = 18.0 Hz, 1H), 3.28 (s, 3H),
1.39 (s, 3H); **C NMR (125 MHz, CDCl5) 8: 198.0, 180.8, 158.6, 143.8, 134.0, 133.6,
130.3, 127.6, 122.6, 122.0, 121.8, 120.5, 111.3, 108.0, 55.5, 51.2, 45.7, 26.4, 25.0; IR
(KBr, cm™): 1694, 1681; LRMS (El, 70 eV) m/z (%): 309 (M*, 49), 264 (12), 160
(33), 135 (100); HRMS m/z (ESI) calcd for CioH2oNOs ([M+H]") 310.1438, found

310.1454.

3-(2-(2-Hydroxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (6):

Colorless oil; *H NMR (500 MHz, CDCls) &: 11.7 (s, 1H), 7.76 (d, J = 8.5 Hz, 1H),
7.42 (t, J = 7.5 Hz, 1H), 7.28-7.25 (m, 1H), 7.13 (d, J = 7.5 Hz, 1H), 6.99 (t, J = 7.5
Hz, 1H), 6.90-6.86 (m, 3H), 3.73 (d, J = 18.0 Hz, 1H), 3.67 (d, J = 18.0 Hz, 1H), 3.31
(s, 3H), 1.44 (s, 3H); *C NMR (125 MHz, CDCls) &: 202.0, 180.3, 162.2, 143.8,
136.4, 133.6, 133.4, 129.6, 128.0, 122.3, 121.7, 118.8, 118.5, 108.2, 45.4, 45.1, 26.5,
25.0; IR (KBr, cm™): 1673, 1685; LRMS (EI, 70 eV) m/z (%): 295 (M, 42), 160 (28),
135 (100); HRMS m/z (ESI) calcd for CigHigNOs; ([M+H]) 296.1281, found

296.1280.
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1,3-Dimethyl-3-(2-0x0-2-phenylethyl)indolin-2-one (7):

Colorless liquid; *H NMR (500 MHz, CDCls) &: 7.86 (d, J = 7.5 Hz, 2H), 7.51 (t, J
=75Hz, 1H), 7.39 (t, J = 7.5 Hz, 2H), 7.27 (t, J = 7.5 Hz, 1H), 7.17 (d, J = 7.5 Hz,
1H), 6.99 (t, J = 7.5 Hz, 1H), 6.91 (d, J = 7.5 Hz, 1H), 3.75 (d, J = 18.0 Hz, 1H), 3.68
(d, J =18.0 Hz, 1H), 3.33 (s, 3H), 1.47 (s, 3H); **C NMR (125 MHz, CDCl3) &: 195.9,
180.4, 143.7, 136.3, 133.6, 133.0, 128.3, 127.8, 127.7, 122.0, 121.6, 108.0, 45.9, 45.1,
26.3, 24.8; IR (KBr, cm™): 1676, 1694; LRMS (EI, 70 eV) m/z (%): 279 (M*, 87), 234
(22), 220 (8), 160 (100); HRMS m/z (ESI) calcd for C1gH1gNO, ([M+H]") 280.1332,

found 280.1342.

1,3-Dimethyl-3-(2-0x0-2-(p-tolyl)ethyl)indolin-2-one (8):

Colorless oil; *H NMR (500 MHz, CDCl3) &: 7.73 (d, J = 8.0 Hz, 2H), 7.26-7.22
(m, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 7.5 Hz, 1H), 6.98-6.96 (m, 1H), 6.87 (d,
J = 8.0 Hz, 1H), 3.70 (d, J = 18.0 Hz, 1H), 3.62 (d, J = 18.0 Hz, 1H), 3.30 (s, 3H),
2.36 (s, 3H), 1.43 (s, 3H); **C NMR (125 MHz, CDCl5) &: 195.6, 180.6, 143.9, 143.8,

133.9, 133.8, 129.1, 128.0, 127.7, 122.0, 121.7, 108.0, 45.8, 45.2, 26.4, 24.8, 21.5; IR
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(KBr, cm™): 1670, 1682; LRMS (EI, 70 eV) m/z (%): 293 (M*, 78), 248 (23), 174
(30), 160 (79), 119 (100); HRMS m/z (ESI) calcd for C1H,0NO; ([M+H]") 294.1489,

found 294.1493.

4-(2-(1,3-Dimethyl-2-oxoindolin-3-yl)acetyl)benzonitrile (9):

Colorless oil; *H NMR (500 MHz, CDCls) 8: 7.90 (d, J = 8.5 Hz, 2H), 7.70 (d, J =
8.5Hz, 2H), 7.28 (t, J = 7.5 Hz, 1H), 7.13 (d, J = 7.0 Hz, 1H), 7.00 (t, J = 7.5 Hz, 1H),
6.91 (d, J = 7.5 Hz, 1H), 3.66 (s, 2H), 3.30 (s, 3H), 1.45 (s, 3H); *C NMR (100 MHz,
CDCl3) o: 194.9, 180.1, 143.8, 139.2, 133.2, 132.4 128.4, 128.1, 122.3, 121.8, 117.8,
116.5, 108.3, 46.2, 45.3, 26.4, 24.8; IR (KBr, cm™): 1694, 1680; LRMS (El, 70 eV)
m/z (%): 304 (M, 37), 259 (13), 245 (7), 160 (100); HRMS m/z (ESI) calcd for

C19gH17N,05 ([M+H]+) 305.1285, found 305.1288.

3-(2-(6-Bromobenzo[d][1,3]dioxol-5-yl)-2-0xoethyl)-1,3-dimethylindolin-2-one
(10):
Colorless oil; *H NMR (500 MHz, CDCl3) &: 7.29-7.25 (m, 1H), 7.18 (d, J = 8.5

Hz, 1H), 7.00 (t, J = 7.5 Hz, 1H), 6.95 (s, 1H), 6.87 (d, J = 8.0 Hz, 1H), 6.63 (s, 1H),
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5.99 (s, 2H), 3.64 (d, J = 17.5 Hz, 1H), 3.56 (d, J = 17.0 Hz, 1H), 3.27 (s, 3H), 1.41 (s,
3H); *C NMR (100 MHz, CDCls) &: 198.7, 180.1, 150.1, 147.3, 143.8, 134.2, 133.1,
128.0, 122.3, 122.2, 113.5, 111.1, 108.9, 108.2, 102.3, 49.7, 45.9, 26.4, 24.6; IR (KB,
cm™): 1710, 1681; LRMS (EI, 70 eV) m/z (%): 403 (M*+2, 15), 401 (M*, 15), 322
(90), 229 (54), 227 (56), 160 (70), 158 (100); HRMS m/z (ESI) calcd for

C19gH17BrNOy4 ([M+H]+) 402.0335, found 402.0334.

3-(2-(Furan-2-yl)-2-oxoethyl)-1,3-dimethylindolin-2-one (11):

Colorless oil; 'H NMR (500 MHz, CDCl3) &: 7.51 (d, J = 1.5 Hz, 1H), 7.26-7.23
(m, 1H), 7.16 (d, J = 7.5 Hz, 1H), 7.06 (d, J = 4.0 Hz, 1H), 6.99-6.96 (m, 1H), 6.87 (d,
J=8.0 Hz, 1H), 6.47 (d, J = 3.5 Hz, 1H), 3.58 (d, J = 17.5 Hz, 1H), 3.43 (d, J = 17.5
Hz, 1H), 3.29 (s, 3H), 1.43 (s, 3H); *C NMR (125 MHz, CDCl;) &: 185.4, 180.3,
152.4, 146.2, 143.8, 133.4, 127.9, 122.2, 122.1, 116.9, 112.2, 108.1, 45.4, 45.3, 26.4,
24.5; IR (KBr, cm™): 1673, 1682; LRMS (EI, 70 eV) m/z (%): 269 (M, 36), 224 (15),
210 (12), 160 (100); HRMS m/z (ESI) calcd for CigH1sNOs ([M+H]") 270.1130,

found 270.1138.
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1,3-Dimethyl-3-(2-oxopentyl)indolin-2-one (12):

Colorless oil; *H NMR (500 MHz, CDCls) &: 7.26 (t, J = 7.5 Hz, 1H), 7.14 (d, J =
7.5 Hz, 1H), 7.02 (t, J = 7.5 Hz, 1H), 6.87 (d, J = 7.5 Hz, 1H), 3.28 (s, 3H), 3.08 (s,
2H), 2.31-2.18 (m, 2H), 1.47-1.43 (m, 2H), 1.34 (s, 3H), 0.78 (t, J = 7.5 Hz, 3H); *C
NMR (125 MHz, CDCls) &: 206.9, 180.4, 143.7, 133.5, 127.8, 122.1, 121.7, 108.1,
49.7,45.2, 44.7,29.7, 24.4, 16.9, 13.5; IR (KBr, cm™): 1699, 1673; LRMS (EI, 70 eV)
m/z (%): 246 (M*+1, 13), 245 (M", 70), 200 (5), 174 (100); HRMS m/z (ESI) calcd

for C15H20NO; ([M+H]+) 246.1489, found 246.1494.
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1,3-Dimethyl-3-(4-methyl-2-oxopentyl)indolin-2-one (13):

Colorless oil; *H NMR (400 MHz, CDCls) &: 7.28-7.22 (m, 1H), 7.13 (d, J = 7.2
Hz, 1H), 6.99 (t, J = 7.6 Hz, 1H), 6.86 (d, J = 8.0 Hz, 1H), 3.27 (s, 3H), 3.06 (s, 2H),
2.17-2.07 (m, 2H), 2.04-1.92 (m, 1H), 1.32 (s, 3H), 0.78 (d, J = 7.2 Hz, 6H); °C
NMR (100 MHz, CDCls) &: 206.8, 180.3, 143.6, 133.4, 127.8, 122.1, 121.6, 108.1,
51.7, 50.1, 45.1, 26.3, 24.4 (2C), 22.4, 22.3; IR (KBr, cm™): 1697, 1678; LRMS (El,
70 eV) m/z (%): 259 (M*, 68), 244 (11), 174 (100), 160 (72); HRMS m/z (ESI) calcd

for C16H2oNO, ([M+H]") 260.1651, found 260.1643.

o OEt
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Ethyl 2-(1,3-dimethyl-2-oxoindolin-3-yl)acetate (14):

Colorless liquid; *H NMR (500 MHz, CDCls) &: 7.27 (t, J = 7.5 Hz, 1H), 7.20 (d,
J=7.5Hz, 1H), 7.04 (t, J = 7.5 Hz, 1H), 6.85 (d, J = 8.0 Hz, 1H), 3.94-3.81 (m, 2H),
3.25 (s, 3H), 3.03 (d, J = 16.0 Hz, 1H), 2.83 (d, J = 16.0 Hz, 1H), 1.38 (s, 3H), 0.99 (t,
J = 7.0 Hz, 3H); °C NMR (125 MHz, CDCl3) &: 179.9, 169.7, 143.6, 132.9, 128.1,
122.3 (2C), 108.0, 60.3, 45.6, 41.7, 26.3, 24.4, 13.8; IR (KBr, cm™): 1722, 1683;
LRMS (EI, 70 eV) m/z (%): 247 (M", 44), 202 (5), 160 (100); HRMS m/z (ESI) calcd

for C14H1sNO3 ([M+H]+) 248.1281, found 248.1285.

2-(1,3-Dimethyl-2-oxoindolin-3-yl)-N,N-dimethylacetamide (15):

Colorless oil; *H NMR (500 MHz, CDCls) &: 7.23 (t, J = 7.5 Hz, 1H), 7.15 (d, J =
7.5Hz, 1H), 7.01 (d, J = 7.5 Hz, 1H), 6.86 (d, J = 8.0 Hz, 1H), 3.27 (s, 3H), 3.01 (d, J
= 16.5 Hz, 1H), 2.96 (s, 3H), 2.95 (d, J = 16.5 Hz, 1H), 2.76 (s, 3H), 1.36 (s, 3H); °C
NMR (125 MHz, CDCls) &: 180.9, 168.9, 143.8, 134.3, 127.6, 121.9, 121.5, 108.1,
45.7,40.7, 37.2, 35.3, 26.3, 24.8; IR (KBr, cm™): 1698, 1678; LRMS (El, 70 eV) m/z
(%): 246 (M*, 56), 174 (87), 160 (100); HRMS m/z (ESI) calcd for Ci4H19N,O,

([M+H]") 247.1441, found 247.1453.

(

ON\/
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2-(1,3-Dimethyl-2-oxoindolin-3-yl)-N,N-diethylacetamide (16):

Colorless oil; *H NMR (500 MHz, CDCls) &: 7.23 (t, J = 7.5 Hz, 1H), 7.16 (d, J =
7.0 Hz, 1H), 6.99 (t, J = 7.5 Hz, 1H), 6.84 (d, J = 8.0 Hz, 1H), 3.41 (s, 3H), 3.32-3.23
(m, 2H), 3.22-3.13 (m, 2H), 2.98 (d, J = 16.5 Hz, 1H), 2.93 (d, J = 16.0 Hz, 1H), 1.37
(s, 3H), 1.16 (t, J = 7.0 Hz, 3H), 0.92 (t, J = 7.0 Hz, 3H); **C NMR (125 MHz, CDCl5)
5:180.9, 167.9, 143.8, 134.3, 127.6, 121.9, 121.6, 108.8, 45.9, 41.9, 40.3, 39.8, 26.4,
24.8, 14.3, 12.9; IR (KBr, cm™): 1693, 1678; LRMS (El, 70 eV) m/z (%): 274 (M,
29), 174 (50), 72 (100); HRMS m/z (ESI) calcd for CigHp3N20; ([M+H]") 275.1754,

found 275.1752.

e
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1,3-Dimethyl-3-(2-0x0-2-(piperidin-1-yl)ethyl)indolin-2-one (17):

Colorless oil; *H NMR (500 MHz, CDCls3) &: 7.24 (t, J = 7.5 Hz, 1H), 7.15 (d, J =
7.0 Hz, 1H), 7.00 (t, J = 7.5 Hz, 1H), 6.86 (d, J = 8.0 Hz, 1H), 3.37-3.32 (m, 4H),
3.27 (s, 3H), 3.02 (d, J = 16.5 Hz, 1H), 2.96 (d, J = 16.0 Hz, 1H), 1.58-1.50 (m, 6H),
1.35 (s, 3H); °C NMR (125 MHz, CDCl5) &: 181.0, 167.1, 143.8, 134.4, 127.6, 122.0,
121.6, 108.1, 46.6, 45.8, 42.6, 40.5, 26.4, 25.0, 24.4; IR (KBr, cm™): 1696, 1676;
LRMS (EI, 70 eV) m/z (%): 286 (M*, 21), 174 (18), 160 (20), 126 (100). HRMS m/z

(ESI) calcd for Ci7H,3N,0, ([M+H]) 287.1754, found 275.1747.
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1,3-Dimethyl-3-(2-morpholino-2-oxoethyl)indolin-2-one (18):

Colorless oil; *H NMR (500 MHz, CDCls) &: 7.26 (t, J = 7.5 Hz, 1H), 7.16 (d, J =
7.5 Hz, 1H), 7.02 (t, J = 7.5 Hz, 1H), 6.87 (d, J = 7.5 Hz, 1H), 3.63-3.60 (m, 2H),
3.54-3.53 (m, 2H), 3.49-3.32 (m, 4H), 3.27 (s, 3H), 3.01 (d, J = 16.5 Hz, 1H), 2.93 (d,
J = 16.5 Hz, 1H), 1.37 (s, 3H); *C NMR (125 MHz, CDCl5) &: 180.7, 167.6, 143.7,
134.0, 127.8, 122.1, 121.6, 108.1, 66.7, 66.4, 45.9, 45.7, 41.7, 40.2, 26.4, 24.9; IR
(KBr, cm™): 1704, 1682; LRMS (EI, 70 eV) m/z (%): 289 (M*+1, 9), 288 (M", 46),
202 (25), 174 (100); HRMS m/z (ESI) calcd for CigH2:N,O3 ([M+H]") 289.1547,

found 289.1555.

4-(2-(1,3-Dimethyl-2-oxoindolin-3-yl)acetyl)benzaldehyde (19):

Colorless oil; *"H NMR (500 MHz, CDCls3) &: 10.1 (s, 1H), 7.96 (d, J = 8.5 Hz,
2H), 7.90 (d, J = 8.0 Hz, 2H), 7.28 (t, J = 4.0 Hz, 1H), 7.15 (t, J = 7.0 Hz, 1H), 7.00
(d, J = 8.0 Hz, 1H), 6.91 (d, J = 7.5 Hz, 1H), 3.74 (d, J = 18.0 Hz, 1H), 3.69 (d, J =
18.0 Hz, 1H), 3.31 (s, 3H), 1.46 (s, 3H); *C NMR (100 MHz, CDCl3) &: 195.6, 191.4,

180.2, 143.7, 140.4, 139.0, 133.3, 129.6, 128.4, 127.9, 122.2, 121.7, 108.2, 46.4, 45.2,
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26.4, 24.8; IR (KBr, cm™): 1723, 1683, 1600; LRMS (EI, 70 eV) m/z (%): 308 (M*+1,
11), 307 (M", 44), 262 (17), 248 (7), 174 (23), 160 (100); HRMS m/z (ESI) calcd for

C19H1sNO3 ([M+H]+) 308.1281, found 308.1288.

3,3'-(1,4-Phenylenebis(2-oxoethane-2,1-diyl))bis(1,3-dimethylindolin-2-one) (20):
White solid, mp 183.5-184.3 °C (uncorrected); *H NMR (400 MHz, CDCls) &:
7.83 (s, 2H), 7.26 (t, J = 7.6 Hz, 1H), 7.12 (d, J = 7.6 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H),
6.90 (d, J = 7.6 Hz, 1H), 3.71-3.61 (m, 2H), 3.30 (s, 3H), 1.43 (s, 3H); *C NMR (100
MHz, CDCls) &: 195.6, 180.3, 143.8, 139.4, 133.4, 128.1, 128.0, 122.2, 121.7, 108.2,
46.3, 45.2, 26.4, 24.9; IR (KBr, cm™): 1715, 1686, 1598; LRMS (EI, 70 eV) m/z (%):
480 (M*, 56), 435 (12), 306 (16), 174 (38), 160 (100); HRMS m/z (ESI) calcd for

C30H29N204 ([M+H]+) 481.2127, found 481.2134.

1-Benzyl-3-(2-(4-methoxyphenyl)-2-oxoethyl)-3-methylindolin-2-one (21):

Yellow Soild, mp 101.2-102.3 °C (uncorrected);; *H NMR (500 MHz, CDCls) &:
7.85(d,J=8.5Hz,2H),7.41 (d,J=7.5Hz,2H), 7.32 (t, J=7.5Hz, 2H), 7.24 (, J =
7.5 Hz, 1H), 7.12 (d, J = 7.0 Hz, 1H), 7.08 (d, J = 7.5 Hz, 1H), 6.91 (t, J = 7.5 Hz,
1H), 6.85 (d, J = 7.0 Hz, 2H), 6.71 (d, J = 8.0 Hz, 1H), 5.07 (d, J = 15.5 Hz, 1H), 4.95
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(d, J = 15,5 Hz, 1H), 3.79 (s, 3H), 3.74-3.65 (m, 2H), 1.48 (s, 3H); °C NMR (125
MHz, CDCls) &: 194.3, 180.6, 163.4, 142.7, 136.2, 133.8, 130.2, 129.4, 128.6, 127.5,
127.2,127.1, 122.0, 121.6, 113.5, 109.1, 55.3, 45.4, 45.3, 43.8, 25.4; IR (KBr, cm™):
1713, 1686; LRMS (EI, 70 eV) m/z (%): 385 (M, 42), 250 (9), 235 (50), 135 (100);

HRMS m/z (ESI) calcd for CsH24NO3 ([M+H]") 386.1751, found 386.1757.

3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,5-trimethylindolin-2-one (22):

Colorless liquid; *H NMR (500 MHz, CDCls) &: 7.83 (d, J = 7.0 Hz, 2H), 7.03 (d,
J =8.0 Hz, 1H), 6.93 (s, 1H), 6.86 (d, J = 6.5 Hz, 2H), 6.78 (d, J = 8.0 Hz, 1H), 3.83
(s, 3H), 3.65 (d, J = 18.0 Hz, 1H), 3.59 (d, J = 18.0 Hz, 1H), 3.28 (s, 3H), 2.27 (s, 3H),
1.41 (s, 3H); °C NMR (125 MHz, CDCl5) &: 194.6, 180.7, 163.4, 133.9, 131.5, 130.2,
129.5, 128.0, 122.7, 113.5, 107.8, 55.4, 45.6, 45.3, 26.4, 25.0, 21.1; IR (KBr, cm™):
1701, 1683; LRMS (El, 70 eV) m/z (%): 323 (M", 87), 278 (30), 174 (88), 135 (100);

HRMS m/z (ESI) calcd for CyH22NO3 ([M+H]") 324.1594, found 324.1621.

5-Methoxy-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (23):
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Colorless liquid; *H NMR (500 MHz, CDCls) &: 7.82 (dd, J = 8.0 Hz, 2.0 Hz, 2H),
6.86 (dd, J = 7.0 Hz, 2.0 Hz, 2H), 6.80-6.75 (m, 3H), 3.83 (s, 3H), 3.73 (s, 3H), 3.63
(d, J = 17.5 Hz, 1H), 3.59 (d, J = 17.5 Hz, 1H), 3.28 (s, 3H), 1.42 (s, 3H); *C NMR
(125 MHz, CDCls) 6: 194.5, 180.4, 163.5, 155.7, 137.4, 135.4, 130.2, 129.5, 113.6,
111.4, 109.9, 108.2, 55.7, 55.4, 45.7, 45.6, 26.5, 25.0; IR (KBr, cm™): 1700, 1684;
LRMS (EI, 70 eV) m/z (%): 339 (M*, 94), 294 (40), 280 (12), 254 (11), 190 (100),

135 (91); HRMS m/z (ESI) calcd for CpoH22NO4 ([M+H]") 340.1543, found 340.1555.

5-Chloro-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (24):
Colorless liquid; *H NMR (500 MHz, CDCls) &: 7.82 (d, J = 7.0 Hz, 2H), 7.21 (d,
J =8.0 Hz, 1H), 7.10 (s, 1H), 6.88-6.86 (m, 2H), 6.81 (d, J = 8.0 Hz, 1H), 3.83 (s, 3H),
3.66 (d, J = 18.0 Hz, 1H), 3.62 (d, J = 18.0 Hz, 1H), 3.29 (s, 3H), 1.41 (s, 3H); °C
NMR (125 MHz, CDCls) &: 194.2, 180.2, 163.6, 142.5, 135.7, 130.2, 129.2, 127.6,
127.3, 122.2, 113.6, 109.0, 55.4, 45.7, 45.4, 26.5, 24.8; IR (KBr, cm™): 1694, 1680;
LRMS (El, 70 eV) m/z (%): 345 (M*+2, 18), 343 (M", 54), 298 (10), 194 (25), 135

(100); HRMS m/z (ESI) calcd for C19H19CINO; ([M+H]") 344.1048, found 344.1054.
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethyl-5-nitroindolin-2-one (25):
Yellow oil; "H NMR (500 MHz, CDCl3) &: 7.90 (d, J = 8.5 Hz, 1H), 7.99 (d, J =
2.0 Hz, 1H), 7.81 (d, J = 7.0 Hz, 2H), 6.97 (d, J = 8.5 Hz, 1H), 6.88 (d, J = 7.0 Hz,
2H), 3.83 (s, 3H), 3.78 (d, J = 18.0 Hz, 1H), 3.73 (d, J = 18.0 Hz, 1H), 3.39 (s, 3H),
1.46 (s, 3H); *C NMR (100 MHz, CDCl5) &: 194.2, 180.8, 163.9, 149.8, 143.1, 135.0,
130.3, 128.8, 125.3, 117.3, 113.8, 107.6, 55.5, 46.0, 45.1, 26.9, 24.7; IR (KBr, cm™):
1692, 1676; LRMS (El, 70 eV) m/z (%): 354 (M", 13), 306 (10), 219 (30), 205 (39),
135 (100); HRMS m/z (ESI) calcd for CigH1gN»Os ([M+H]") 355.1294, found

355.1287.

3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,7-trimethylindolin-2-one (26):

Colorless oil; *H NMR (500 MHz, CDCls) 8: 7.82 (d, J = 9.0 Hz, 2H), 6.94 (d, J =
7.0 Hz, 2H), 6.87-6.84 (m, 3H), 3.83 (s, 3H), 3.64 (d, J = 18.0 Hz, 1H), 3.59 (d, J =
17.5 Hz, 1H), 3.58 (s, 3H), 2.61 (s, 3H), 1.39 (s, 3H); *C NMR (125 MHz, CDCl5) &:
194.6, 181.5, 163.4, 141.6, 134.5, 131.5, 130.2, 129.5, 122.0, 119.6, 119.4, 113.6,
55.4, 45.9, 44.7, 29.8, 25.5, 19.1; IR (KBr, cm™): 1699, 1686; LRMS (EI, 70 eV) m/z
(%): 323 (M, 60), 264 (4), 174 (68), 135 (100); HRMS m/z (ESI) calcd for

CaooH22NO3 ([M+H]+) 324.1594, found 324.1616.
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7-1odo-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (27):

Red oil; *H NMR (500 MHz, CDCls) 8: 7.81 (t, J =7.0 Hz, 2H), 7.63 (d, J = 7.5
Hz, 1H), 7.04 (d, J = 7.5 Hz, 1H), 6.86 (d, J = 8.5 Hz, 2H), 6.65 (t, J = 7.5 Hz, 1H),
3.83 (s, 3H), 3.69 (s, 3H), 3.64 (s, 2H), 1.39 (s, 3H); *C NMR (125 MHz, CDCls) &:
194.3, 181.5, 163.6, 144.2, 140.2, 137.1, 130.2, 129.2, 123.8, 121.2, 113.6, 71.9, 55.4,
45.9, 44.8, 30.3, 25.3; IR (KBr, cm™): 1695, 1680; LRMS (El, 70 eV) m/z (%): 435
(M, 43), 300 (6), 286 (13), 135 (100); HRMS m/z (ESI) calcd for CigH19INO;3

([M+HT") 436.0404, found 436.0401.

7-Bromo-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (28):
Yellow oil; "H NMR (500 MHz, CDCl3) &: 7.81 (d, J = 9.0 Hz, 2H), 7.33 (d, J =
8.0 Hz, 1H), 7.01 (d, J = 7.0 Hz, 1H), 6.87 (d, J = 9.0 Hz, 2H), 6.79 (t, J = 8.0 Hz,
1H), 3.83 (s, 3H), 3.69 (s, 3H), 3.65 (s, 2H), 1.40 (s, 3H); *C NMR (125 MHz, CDCl5)
0:194.3, 181.2, 163.6, 141.2, 137.1, 133.3, 130.2, 129.2, 123.2, 120.5, 113.6, 102.6,

55.4, 46.0, 45.0, 30.0, 25.3; IR (KBr, cm™): 1697, 1682; LRMS (El, 70 eV) m/z (%):
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389 (M*+2, 12), 387 (M*, 12), 240 (6), 238 (6), 135 (100); HRMS m/z (ESI) calcd for

C19H19BrNO; ([M+H]") 388.0543, found 388.0539.

3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,6-trimethylindolin-2-one (29)
and 3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,4-trimethylindolin-2-one (29°):
29:29" =2:1

Colorless oil; *H NMR (500 MHz, CDCls) 8: 7.85-7.79 (m, 2H), 7.16 (m, 0.6H),
7.01 (d, J = 7.5 Hz, 0.4H), 6.89-6.84 (m, 2H), 6.77 (d, J = 7.5 Hz, 0.5H), 6.72 (d, J =
8.0 Hz, 1.5H), 3.92 (d, J = 18.0 Hz, 0.6H), 3.81 (s, 3H), 3.67-3.62 (m, 1H), 3.56 (d, J
= 18.0 Hz, 0.4H), 3.28 (s, 1H), 3.26 (s, 2H), 2.35 (s, 1H), 2.86 (s, 2H), 1.47 (s, 2H),
1.41 (s, 1H); *C NMR (125 MHz, CDCl5) &: 194.7, 181.0, 180.6, 163.4, 144.0, 143.8,
137.7, 132.6, 130.9, 130.5, 130.2, 130.1, 129.5, 129.2, 128.6, 127.5, 124.7 (2C), 122.5,
121.4, 113.6, 113.5, 109.1, 105.9, 55.3, 46.1, 45.6, 45.1, 44.5, 29.6, 26.4, 24.9, 22.8,
21.7,18.1; IR (KBr, cm™): 1701, 1678; LRMS (EI, 70 eV) m/z (%): 323 (M", 79), 308
(6), 174 (77), 173 (83), 135 (100); LRMS (El, 70 eV) m/z (%): 323 (M", 60), 264 (4),
174 (68), 135 (100); HRMS m/z (ESI) calcd for CyoHoNO3z ([M+H]") 324.1594,

found 324.1619.
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethyl-3,5,6,7-
tetrahydrocyclopenta|f]indol-2(1H)-one (30) and 1-(2-(4-Methoxyphenyl)-2-
oxoethyl)-1,3-dimethyl-3,6,7,8-tetrahydrocyclopentale] indol-2(1H)-one (30°):
30:30" =2:1

Yellow oil; *"H NMR (500 MHz, CDCls) &: 7.83 (d, J = 9.0 Hz, 0.7H), 7.81 (d, J =
8.5 Hz, 1.3H), 7.08 (d, J = 7.5 Hz, 0.6H), 6.99 (s, 0.4H), 6.85 (d, J = 8.5 Hz, 2H),
6.78 (s, 0.4H), 6.68 (d, J = 8.0 Hz, 0.6H), 3.82 (s, 3H), 3.78 (d, J = 17.5 Hz, 0.6H),
3.65 (d, J = 16.0 Hz, 0.7H), 3.57 (d, J = 18.0 Hz, 0.6H), 3.29 (s, 1H), 3.27 (s, 2H),
2.93-2.69 (m, 4H), 2.07-1.99 (m, 2H), 1.43 (s, 2H), 1.41 (s, 1H); *C NMR (125 MHz,
CDCl3) 6: 194.7, 194.6, 180.4, 163.4, 143.4, 142.3, 142.2, 138.9, 138.2, 137.5, 132.1,
130.2 (2C), 129.6, 129.3, 128.5, 122.9, 118.0, 113.5 (2C), 106.1, 104.7, 55.4, 45.7,
455,45.2,445,32.2,32.4, 315, 30.0, 26.6, 26.4, 25.7, 25.4, 25.2, 23.0; IR (KBr, cm’
1): 1703, 1680; LRMS (El, 70 eV) m/z (%): 349 (M", 48), 304 (20), 200 (100), 135
(34); LRMS (EI, 70 eV) m/z (%): 349 (M*, 29), 200 (26), 199 (100), 135 (16); HRMS

m/z (ESI) calcd for C2H24NO3 ([M+H]") 350.1756, found 350.1760.
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-3-phenylindolin-2-one (32):

Yellow oil; "H NMR (400 MHz, CDCl3) &: 7.82 (d, J = 6.5 Hz, 2H), 7.44 (d, J =
7.0 Hz, 2H), 7.31-7.22 (m, 5H), 7.02 (t, J = 7.5 Hz, 1H), 6.92 (d, J = 8.0 Hz, 1H),
6.84 (d, J = 7.0 Hz, 2H), 4.07 (d, J = 18.0 Hz, 1H), 4.03 (d, J = 18.0 Hz, 1H), 3.79 (s,
3H), 3.27 (s, 3H); *C NMR (100 MHz, CDCl5) &: 194.1, 178.7, 163.5, 144.7, 139.6,
131.6, 130.2, 129.4, 128.5, 128.2, 127.4, 126.7, 124.0, 122.0, 113.6, 108.3, 55.3, 53.1,
46.5, 26.6; IR (KBr, cm™): 1700, 1671; LRMS (EI, 70 eV) m/z (%): 371 (M", 56), 326
(10), 278 (15), 236 (24), 222 (75), 135 (100); HRMS m/z (ESI) calcd for C24H22NO3

([M+H]") 372.1594, found 372.1596.

3-(Hydroxymethyl)-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1-methylindolin-2-one
33):

Colorless oil; *H NMR (500 MHz, CDCls) 8: 7.85 (d, J = 9.0 Hz, 2H), 7.29 (t, J =
7.5 Hz, 1H), 7.15 (d, J = 7.5 Hz, 1H), 7.00 (t, J = 7.5 Hz, 1H), 6.92 (d, J = 7.5 Hz,
1H), 6.87 (d, J = 8.5 Hz, 2H), 3.91 (d, J = 18.0 Hz, 1H), 3.84 (s, 3H), 3.83-3.76 (m,
2H), 3.70 (d, J = 11.0 Hz, 1H), 3.33 (s, 3H), 2.04 (s, 1H); *C NMR (125 MHz, CDCls)
d: 194.9, 179.4, 163.6. 144.5, 130.3, 129.7, 129.5, 128.5, 122.4 (2C), 113.7, 108.4,
67.2, 55.4, 50.9, 41.5, 26.4; IR (KBr, cm™): 1797, 1668; LRMS (EI, 70 eV) m/z (%):
325 (M*, 2), 323 (52), 278 (19), 174 (100), 135 (81); HRMS m/z (ESI) calcd for
C1gH20NO;4 ([M+H]") 326.1392, found 326.1385.
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(3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-2-oxoindolin-3-yl)methyl acetate
(34):

Colorless oil; *H NMR (400 MHz, CDCls) 8: 7.82 (dt, J = 7.5 Hz, 3.5 Hz, 2H),
7.29 (d, J =10.0 Hz, 1H), 7.18 (d, J = 9.0 Hz, 1H), 6.97 (dt, J = 9.5 Hz, 1.5 Hz, 1H),
6.91-6.85 (m, 3H), 4.52 (d, J = 13.5 Hz, 1H), 4.16 (d, J = 13.5 Hz, 1H), 3.84 (s, 3H),
3.79 (d, J = 22.0 Hz, 1H), 3.63 (d, J = 22.0 Hz, 1H), 3.31 (s, 3H), 1.96 (s, 3H); °C
NMR (100 MHz, CDCls) &: 193.7, 177.4, 170.3, 163.7, 144.6, 130.3, 129.5, 129.4,
128.5, 122.9, 122.2, 113.7, 108.2, 67.6, 55.4, 49.3, 41.6, 26.5, 20.6; IR (KBr, cm™):
1716, 1684, 1600; LRMS (El, 70 eV) m/z (%): 367 (M", 31), 295 (14), 263 (7), 174
(35), 160 (100), 135 (83); HRMS m/z (ESI) calcd for C1H2NOs ([M+H]") 368.1492,

found 368.1491.

MeO

2-((3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-2-oxoindolin-3-yl)methyl)isoindoline-
1,3-dione (35):

Colorless oil; *H NMR (500 MHz, CDCls) 8: 7.87 (d, J = 8.5 Hz, 2H), 7.77 (t, J =
6.0 Hz, 4H), 7.15 (t, J = 7.5 Hz, 2H), 6.84 (d, J = 8.5 Hz, 3H), 6.77 (t, J = 7.5 Hz, 1H),
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4.00 (d, J = 9.5 Hz, 1H), 3.86 (d, J = 17.5 Hz, 1H), 3.73 (s, 3H), 3.72 (d, J = 9.5 Hz,
1H), 3.50 (d, J = 17.5 Hz, 1H), 3.27 (s, 3H); *C NMR (100 MHz, CDCl3) &: 194.2,
177.7, 167.8, 1635, 144.5, 134.4, 131.8, 130.5, 130.3, 129.4, 128.0, 123.7, 122.8,
121.9, 113.6, 108.0, 74.5, 55.4, 50.5, 41.5, 26.5, 21.0; IR (KBr, cm™): 1706, 1688;
LRMS (EI, 70 eV) m/z (%): 454 (M*, 8), 319 (25), 160 (10), 135 (73); HRMS m/z
(ESI) calcd for Co7Hz3N20s ([M+H]") 455.1607, found 455.1613.

O

Ph/N

o OMe

3-(2-(4-Methoxyphenyl)-2-oxoethyl)-3,4-dimethyl-1-phenylpyrrolidin-2-one (36):

Colorless oil; *H NMR (400 MHz, CDCls) &: 7.98-7.95 (m, 2H), 7.67-7.64 (m, 2H),
7.38-7.32 (m, 2H), 7.14-7.10 (m, 1H), 6.97-6.90 (m, 2H), 3.90-3.84 (m, 1H), 3.86 (s,
3H), 3.46-3.41 (m, 1H), 3.35 (d, J = 17.2 Hz, 1H), 3.19 (d, J = 17.2 Hz, 1H), 2.87-
2.76 (m, 1H), 1.15 (s, 3H), 1.07 (d, J = 6.8 Hz, 3H); **C NMR (100 MHz, CDCls) &:
196.3, 178.1, 163.5, 139.8, 130.4, 130.3, 128.8, 124.1, 119.8, 113.7, 55.5, 52.6, 46.5,
43.4, 32.8, 18.2, 12.6; IR (KBr, cm™): 1698, 1671; LRMS (El, 70 eV) m/z (%): 337
(M*, 22), 160 (31), 135 (100); HRMS m/z (ESI) calcd for CyH2NO; ([M+H]")

338.1756, found 338.1762.

and
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3 and 3-Dg:

Yellow oil; *"H NMR (500 MHz, CDCls) &: 7.82 (d, J = 7.5 Hz, 2H), 7.24 (t, J =
7.5 Hz, 0.5H), 7.13 (d, J = 7.5 Hz, 0.5H), 6.96 (t, J = 7.5 Hz, 0.5H), 6.89 (d, J = 7.5
Hz, 0.5H), 6.85 (t, J = 6.0 Hz, 2H), 3.82 (s, 3H), 3.67 (d, J = 18.0 Hz, 1H), 3.59 (d, J

= 17.5 Hz, 1H), 3.30 (s, 3H), 1.43 (s, 3H).

3 and 3-Dg:

Yellow oil; *"H NMR (500 MHz, CDCl5) &: 7.81 (d, J = 9.0 Hz, 2H), 7.25 (t, 7.5
Hz, 1H), 7.13 (d, J = 7.0 Hz, 1H), 6.96 (t, J = 7.5 Hz, 1H), 6.89 (d, J = 8.0 Hz, 0.5H),
6.85 (d, J = 9.0 Hz, 2H), 3.82 (s, 3H), 3.67 (d, J = 18.0 Hz, 1H), 3.59 (d, J = 17.5 Hz,
1H), 3.30 (s, 3H), 1.43 (s, 3H); **C NMR (125 MHz, CDCls) &: 158.6, 134.7, 132.9,

120.9, 116.6, 115.3, 99.5; LRMS (EI, 70 eV) m/z (%): 119 (M*, 100), 88 (50).

MeO

o)

2,2,6,6-Tetramethylpiperidin-1-yl 4-methoxybenzoate (36):*
Yellow oil; *"H NMR (400 MHz, CDCls) &: 8.03 (d, J = 6.8 Hz, 2H), 76.94 (d, J =
9.2 Hz, 2H), 3.86 (s, 3H), 1.80-1.66 (m, 3H), 1.59-1.55 (m, 2H), 1.47-1.41 (m, 1H),

1.26 (s, 6H), 1.10 (s, 6H); **C NMR (100 MHz, CDCl3) &: 166.1, 163.2, 131.5, 121.9,
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113.6, 60.2, 55.3, 38.9, 31.9, 20.8, 16.9; LRMS (EI, 70 eV) m/z (%): 291 (M", 18),
140 (100).
(D) Reference

(1) (@ Mu, X.; Wu, T.; Wang, H.-Y.; Guo, Y.-L.; Liu, G.-S. J. Am. Chem. Soc.
2012, 134, 878. (b) Pinto, A.; Jia, Y.; Neuville, L.; Zhu, J. Chem. Eur. J. 2007, 13,
961. (c) Jones, K.; Thompson, M.; Wright, C. J. Chem. Soc., Chem. Commun. 1986,
715.

(2) Guin, J.; Sarkar, S. D.; Grimme, S.; Studer, A. Angew. Chem. Int. Ed. 2008, 47,

8727.
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(D) Spectra

3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (3)

QU n L4} -
L aa [ o 1 2] s
BoMoU W o [ @ m & o N
nxTmn I dxwn 1 b= R - i o = "
1
- WM HENMBOOMS A ] EOoMBmoNaooo
ol 'ﬂﬂ‘dé?nma_. NS N D i oo=mwmii - M :
| o QE DL WD LT D i . oeran -2 B .
= e - = = o oo - D (=T
= RETRCE - R ) DN om NG - = Mg
= = =] ) e = Nt MM
g =] o L o L b
g Tl = oo < . -
[Tt al = - a -
L2 = 2 2=
g g i
: @ B &
A (R .
’ = o = “ i
o= | © [ e L .
mzscl“dhgni - _,_E' - :J Iz‘; .
B0 W BN e = = i i = \
A E S QDO E O E R e 1D e ed o T L 9y O (0
m Eﬁ&gi-:ﬁmml—ngzom.u.r.(ncgr_n-nk [ RO RN =R
=
roa
[ o
000" G-~ b
SLOT0—
t
—
e g | =R
LED " T o b Ll
<
—
Ly ]

W
|

R R b

._.m1,,,.,
6

S = PR /00°L
" - = o~ 660
Lt - 860
L ‘

o2 oy

L S 56
5 l Lo

L

1

"L - o
.y | E
L i £
-
0zZ8 L l
£28°¢L FER

S24



3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (3)

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

1oy 24
0 49

= cewdd 0z or 09 08 oob  0zL  Ovk 09k 08
3 33 | =

Mam g ] | | B DR

5.7621 is '

mETld _ .

BITId | i | |

& It 7 i
£11d . 7

$025 wmww 1 : ﬂ _ _z | _ | # _

113

7'ld

20424

TO0R

L o ZHEETAD _
cm=m==zas ) TIRNYHD =s======

L1671 1038
L13997726 awum

14
To0R
i3 PIRNEED =uesrmaas

0al
T

sC

eH
IR3ATOS
al
2058704
aHEoEd
RAELSNT
auTL
R
oRo0ud
z cHaxa
[0-BoolZT0ELaS e

10-Lxs-2

<)

AIMNUA

e
?

Le
BZT

1
‘121

€
epT—
"£9T—

£ o s
3]
"]
w

gL 9L
Z00"LL
95z LL
85 ET

0.
5
682 0Bl —

ra
&
as
Lx=]
[N

260807 —
0s0°2TL

0tlc

S6¥

661

L9

26l

LSk

]
[

S25

Zrspel—



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

3-(2-(3-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (4)
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3-(2-(3-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (4)
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3-(2-(2-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (5)
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3-(2-(2-Methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (5)
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3-(2-(2-Hydroxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (6)
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3-(2-(2-Hydroxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (6)

] (4] ]
I [ rl i
I Ho = i
k 20 &= B |l
n i
14 TUCENEAREIE” T i8e3RF -
oo e FNCT e v L
—5Y 2L %a & o b
bE B oa = L
o = 1 T
X 2 R £
- g E wa
[ o = B :
: ! I e
- © o B8 & I - s
25 dlq_fﬁf g 2 - e TR = e E'-n_\g —
[ e A . e e 5 o I el = R e e & iz m .
& T o p o AN A N AR A nOm U
1] BxEaresbefeniliovssraRE I2audl (GERAERALRENENARER
’ ' £
o
o
L2
(3]
9€0° 6T ~—
o8y 9z—"
=
«
E1T°G¥
gog ot —
o
1=
9PL 9L
666'9L>‘ b3
£52°LL
=
(=]
-—
807 "B0T ~—_
£0G' 811
gbn‘sn\ ~ Q
2rL 12T o
8¥2 221
956 " LTL ~—
zzo'6T1—"
LLEEET L9
0£9 " €€1 //' 3
SZF 9L~
?."5.{,'!-'5'[-"/_
o
— O
b
602'29T—
(=]
- @
PPETOBT— -
(= ]
= |
- . o™
£66° 1028 —

S31



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

1,3-Dimethyl-3-(2-0x0-2-phenylethyl)indolin-2-one (7)
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1,3-Dimethyl-3-(2-0x0-2-phenylethyl)indolin-2-one (7)
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1,3-Dimethyl-3-(2-0x0-2-(p-tolyl)ethyl)indolin-2-one (8)
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1,3-Dimethyl-3-(2-0x0-2-(p-tolyl)ethyl)indolin-2-one (8)
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4-(2-(1,3-Dimethyl-2-oxoindolin-3-yl)acetyl)benzonitrile (9)
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4-(2-(1,3-Dimethyl-2-oxoindolin-3-yl)acetyl)benzonitrile (9)
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3-(2-(6-Bromobenzo[d][1,3]dioxol-5-yl)-2-0xoethyl)-1,3-dimethylindolin-2-one (10)
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3-(2-(6-Bromobenzo[d][1,3]dioxol-5-yl)-2-0xoethyl)-1,3-dimethylindolin-2-one (10)
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3-(2-(Furan-2-yl)-2-oxoethyl)-1,3-dimethylindolin-2-one (11)
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3-(2-(Furan-2-yl)-2-oxoethyl)-1,3-dimethylindolin-2-one (11)
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1,3-Dimethyl-3-(2-oxopentyl)indolin-2-one (12)
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1,3-Dimethyl-3-(4-methyl-2-oxopentyl)indolin-2-one (13)
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Ethyl 2-(1,3-dimethyl-2-oxoindolin-3-yl)acetate (14)
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2-(1,3-Dimethyl-2-oxoindolin-3-yl)-N,N-dimethylacetamide (15)
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2-(1,3-Dimethyl-2-oxoindolin-3-yl)-N,N-dimethylacetamide (15)
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2-(1,3-Dimethyl-2-oxoindolin-3-yl)-N,N-diethylacetamide (16)
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2-(1,3-Dimethyl-2-oxoindolin-3-yl)-N,N-diethylacetamide (16)
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1-yDethyl)indolin-2-one (17)
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1,3-Dimethyl-3-(2-0x0-2-(p
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1,3-Dimethyl-3-(2-morpholino-2-oxoethyl)indolin-2-one (18)
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4-(2-(1,3-Dimethyl-2-oxoindolin-3-yl)acetyl)benzaldehyde (19)
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4-(2-(1,3-Dimethyl-2-oxoindolin-3-yl)acetyl)benzaldehyde (19)
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3,3'-(1,4-Phenylenebis(2-oxoethane-2,1-diyl))bis(1,3-dimethylindolin-2-one) (20)
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3,3'-(1,4-Phenylenebis(2-oxoethane-2,1-diyl))bis(1,3-dimethylindolin-2-one) (20)
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1-Benzyl-3-(2-(4-methoxyphenyl)-2-oxoethyl)-3-methylindolin-2-one (21)
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1-Benzyl-3-(2-(4-methoxyphenyl)-2-oxoethyl)-3-methylindolin-2-one (21)
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,5-trimethylindolin-2-one (22)
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,5-trimethylindolin-2-one (22)
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5-Methoxy-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (23)
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5-Methoxy-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (23)
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5-Chloro-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (24)
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5-Chloro-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (24)
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethyl-5-nitroindolin-2-one (25)
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troindolin-2-one (25)

-1

3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethyl-5
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,7-trimethylindolin-2-one (26)

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

og- L 24 7

0 9 m
ZH G0O°0 dl |
] £55 !
ou MM |
ZHW SCL0OLT00% 48 |
B9LTE T8
ZEW SER0LET 005 1048
M £VZ8SC06°5 MTT4
gp 00°2 18
Dasw 9°p| 14
HT 1200
menmanms [ TINNUHD s===s===
T 0aL
235 00000000 1 LU
A LU66Z AL
ocoaEt (06-9 b
oasn (0¥ R ma
506 oM
D98 LZGETLI'E [o)d
ZH ZE9L5T ¢ SAYATI
ZH BLSOEE]T HMS
z 54
9T 5N
£T002 LNINTOS
9E£LG69 [l
ogbz 20udId
-98 QEgVd i g AH80Ma
353ds WOHLSHI
L5781 _awTy
¥Z0T12102 aieg
1 ONJOHA
T ONAXA
1-$2-92012TLas FHEN
T-S¢~-dS-H
_ _ AN
<) NN NS
HIAMNYE °° £ B o g sooe o
co L > LE RN W - 0@ DD
“ 2 o~ o< Lot e I Rl o I O N L da O On (0 e
g e @ > 0. Rl 8, SSA0 W=t L

S70



3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,7-trimethylindolin-2-one (26)

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

HD
i
geswdd oz or 09 08 001 0zl oyl 091 (111 00Z
gl I I _ I L 1 Ao l . 1 . 1 L
e
15 ;
FASE R
METT4
MZ11d
MZT4d
1 £T174
g0 A9l Z1714
P 00" & 2ld
DIET DG OH €ldaod
Hi ZO0N
QIZATEN 04404
===mmmes 3 ]ENNYHD) smewssss
ZHW EFIE0LL7GZT 1045
M BSLT999% 7 LG MITd
g° 6872 T4
DIEN 0§76 T4
JET 1308
s======= 13 TANNVHI =======
1 gl
295 JULUOLLLTD [wa
2928 QO000LLL ¢ ic
A 800 Al
288N 050 aa
298N Q08 9T Ma
Q50 28
DeE gRFGNInI I [0} ]
IH TETRSED SAYATL
ZH P06 TH9(672 EMS
B 5d
SL SN
ETDUD LNIATOS
9L559 al
gebdbz 5044 0ad
-dd GHdvd ww § JHACEd
aoads WOMISNI
ToaT _ButlL
¥Z0TZT02 ERLS
1 ONOCHd
Z OHAY3
1-5z-pz01Z1las WY
1-6S2-049s-0
‘AN AN |
<) AT A / A\ |
L] s e -t =3 = Pt bt e ek b e e - - et
zm :mn Wwoow Ll L o= b= e B B L L ) s o @ rel
- Tl 3 S L0 D D O o w o oy
(=T [ Y=} L ~1 W B e r e s = & . N - .
W Ll =4 &3 L N e @ADL DD s = wan lay
LT ] LS4 WV - K @ R LR UIE S e A S Tl o T 1Y Lab <o o
B e b o o] s O O -1 @ o

S71



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

7-1odo-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (27)
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7-Bromo-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (28)
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7-Bromo-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1,3-dimethylindolin-2-one (28)
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,6-trimethylindolin-2-one (29)

and 3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,4-trimethylindolin-2-one (29")
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,6-trimethylindolin-2-one (29)
and 3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3,4-trimethylindolin-2-one (29")
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethyl-3,5,6,7-tetrahydrocyclopenta|f]indol-2(1H)-one
(30) and 1-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethyl-3,6,7,8-tetrahydrocyclopentaje] indol-

2(1H)-one (30")
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethyl-3,5,6,7-tetrahydrocyclopenta|f]indol-2(1H)-one
(30) and 1-(2-(4-Methoxyphenyl)-2-oxoethyl)-1,3-dimethyl-3,6,7,8-tetrahydrocyclopentaje] indol-

2(1H)-one (30")
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-3-phenylindolin-2-one (32)
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-3-phenylindolin-2-one (32)
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3-(Hydroxymethyl)-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1-methylindolin-2-one (33)
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3-(Hydroxymethyl)-3-(2-(4-methoxyphenyl)-2-oxoethyl)-1-methylindolin-2-one (33)
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(3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-2-oxoindolin-3-yl)methyl acetate (34)
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(3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-2-oxoindolin-3-yl)methyl acetate (34)
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2-((3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-2-oxoindolin-3-yl)methyl)isoindoline-1,3-dione (35)
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2-((3-(2-(4-Methoxyphenyl)-2-oxoethyl)-1-methyl-2-oxoindolin-3-yl)methyl)isoindoline-1,3-dione (35)
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in-1-yl 4-methoxybenzoate (36)

iperi

2,2,6,6-Tetramethylp
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in-1-yl 4-methoxybenzoate (36)

iperi

2,2,6,6-Tetramethylp
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3 and 3-D4

Intermolecular KIE Experiment
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1a-D1
76% yield (36 h), kiyp = 1.0

Intramolecular KIE Experiment
D

00T
1]

H0ETD
(4]

W
ZHW EZTOOET 00§
891 ZE
ZHH SHA0EET 005
M EPZBSS0676
8P 00°2Z
850 QG
RT

1
225 000000001
N CU6ET
D90 (679
2980 00k §b

O3 EZEETLIE
ZH ZEILST O
TH §150EEQT

4

91

€160 LNANTOS
9£559
oebz 20840
-H2 Oggvd W ¢
Joads WNYISNI
1261
QEOTIZTOZ
1

4
pegLetoelas
6e-Las-y

<)
zm.WMMn

coc
9Zr' 11—

S91



75%

15+ 15-D6

5.0

15-D6
TBHPH,
EtOAC
105 °C, 36 h
Kn/p =

2b
+
DMF-D7

DMF
2b-D7
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-3,4-dimethyl-1-phenylpyrrolidin-2-one (36)
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3-(2-(4-Methoxyphenyl)-2-oxoethyl)-3,4-dimethyl-1-phenylpyrrolidin-2-one (36)
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