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General information

The *H and 3C{1H} spectra NMR spectra were recorded either with a Varian 400 (at 400 or
100 MHZz) or a Bruker 600 (at 600 or 151 MHz) spectrometer. High-resolution mass spectra (HRMS)
were recorded in ESI mode using a MicroTOF mass spectrometer. Single-crystal X-ray data were
collected with a Bruker Smart APEX-2 CCD diffractometer. IR spectra were recorded using a Bruker
Tensor 27 spectrometer (KBr disc). Melting points were determined with a micromelting point
apparatus. All reactions were monitored by thin-layer chromatography (TLC) using silica gel plates
(silica gel 60 F254 0.25 mm), and components were monitored by observation under UV light
(254 and 365 nm). Reagents and solvents were purchased as reagent grade and were used without
further purification. AIll reactions were performed in standard glassware. Flash column
chromatography was performed over silica gel (200-300 m) using a mixture of ethyl acetate (EtOAC)
and petroleum ether (PE).
Preparation of the starting materials
1. General procedure for the synthesis of MBH nitriles of isatins 1a: In a flask, a mixture of
vinyl cyanide (9 mmol), N-benzylisatin (6 mmol), and DABCO (1 mmol) in THF was stirred at
room temperature. After the completion of the reaction, the solvent was removed under reduced
pressure, and the residue was purified by column chromatography over silica gel PE/EA 2:1 as the
eluent to afford the N-benzylisatin-derived MBH adduct. The product was added slowly to a
suspension of sodium hydride (1.2 equiv) in dry DCM at 0 °C under nitrogen, and the mixture was
stirred for 20 min. Then the solution was added slowly to a solution of Boc,O (1.5 equiv) in 4.0 mL
dry DCM at room temperature and the mixture was stirred at room temperature overnight. The
mixture was filtered and the filtrate was concentrated under vacuum. The residue was purified by
flash chromatography on silica gel using PE/EA 5:1 as the eluent to afford the desired products 1 as

a yellow solid.

o HO NaH (1.2 eq) BocO
>N (1.5 eq) CN Boc,0 (1.5 eq) CN
0 o ©
N DABCO (0.2 &q) N DCM, RT N
Bn THF, RT Bn Bn
1a
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2. General procedure for the synthesis of MBH acrylates of isatins 1b: Methyl acrylate
(25 mmol), N-benzylisatin (5 mmol), and DABCO (2.5 mmol) were added to a flask, and the
mixture was stirred at room temperature for 24 hours. After the completion of the reaction, the
solvent was removed under reduced pressure, and the residue was purified by column
chromatography over silica gel PE/EA 2:1 as the eluent to afford the MBH acrylates of isatins. Then,
the obtained product was added slowly to a suspension of sodium hydride (1.2 equiv) in dry DCM
at 0 °C under nitrogen, and the mixture was stirred for 20 min. Then, the solution was added slowly
to a solution of Boc,O (1.5 equiv) in 4.0 mL dry DCM at room temperature and the mixture was
stirred at room temperature overnight. The mixture was filtered and the filtrate was concentrated
under vacuum. The residue was purified by flash chromatography on silica gel using PE/EA 5:1 as

the eluent to afford the desired products 1b as a yellow solid.

(0] NaH (1.2 eq) BocO
% Z>Co,Me (5.0 eq) COM® Boc,0 (15 eq) COzMe
0
N DABCO (0.5 eq), T DoM RT
\

Bn

1b

3. General procedure for the synthesis of MBH maleimides of isatins 4: In a flask, a mixture of
N-methylmaleimide (9 mmol), N-benzylisatin (6 mmol), and DABCO (1 mmol) in MeOH was
stirred at room temperature. After the completion of the reaction, the solvent was removed under
reduced pressure, and the residue was purified by EtOH to afford the N-benzylisatin-derived MBH
adduct. Then, the obtained product was added slowly to a suspension of sodium hydride (1.2 equiv)
in dry DCM at 0 °C, and the mixture was stirred for 20 min. Then, the solution was added slowly to
a solution of Boc,O (1.5 equiv) in 4.0 mL dry DCM at room temperature and the mixture was stirred
at room temperature overnight. The mixture was filtered and the filtrate was concentrated under
vacuum. The residue was purified by flash chromatography on silica gel using PE/EA 5:1 as the

eluent to afford the desired products 4 as a yellow solid.

| 7 P
N
0 0 _ _
o) U (15 eq) Ho || N7 NaH (1.2 eq) Boco || N
Boc,0 (1.5 eq)
N DABCO (0.2 eq) N DCM, RT N
Bn MeOH, RT Bn Bn
4
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Preparation of compounds 3, 5, 6, 7 and 8
1. General procedure for the preparation of the compounds 3a—o

In a round flask, MBH carbonate of isatin 1 (0.1 mmol) and arylamine (0.1 mmol) were
dissolved in toluene (5.0 mL). Then, DMAP (0.02 mmol) was added and the mixture was stirred at
room temperature for about one hour. The solvent was removed by rotatory evaporation at reduced
pressure. The residue was subjected to silica gel column chromatography with ethyl acetate and
petroleum ether 1:8 (v/v) as eluent to give pure products 3a—o for analysis.
2. General procedure for the preparation of the compounds 5a—n

In a round flask, MBH maleimide of isatin 4 (0.1 mmol) and arylamine (0.1 mmol) were
dissolved in toluene (5.0 mL) and the mixture was stirred at 65 °C for about one hour. The solvent
was removed by rotatory evaporation at reduced pressure. The residue was subjected to silica gel
column chromatography with ethyl acetate, dichloromethane and petroleum ether 1:3:4 (v/v/v) as
eluent to give pure products Sa—n for analysis.
3. General procedure for the preparation of the compounds 6a—f
In a round flask, MBH carbonate of isatin 1 (0.1 mmol) and triphenylphosphine (0.1 mmol) were
dissolved in acetonitrile (5.0 mL) and the mixture was stirred at room temperature for about two
hours. The solvent was removed by rotatory evaporation at reduced pressure. The residue was
subjected to silica gel column chromatography with ethyl acetate and petroleum ether 1:1 (v/v) as
eluent to give pure products 6a—f for analysis.
4. General procedure for the preparation of the compounds 7a—d and 8a—d

In a round flask, MBH carbonate of isatin (0.1 mmol), tri(n-butyl)phosphine (0.1 mmol) and
DABCO (0.04 mmol) were dissolved in toluene (5.0 mL) and the mixture was stirred at 80 °C for
about two hours. The solvent was removed by rotatory evaporation at reduced pressure. The residue
was subjected to silica gel column chromatography with ethyl acetate, dichloromethane and

petroleum ether 1:3:7 (v/v/v) as eluent to give pure product for analysis.
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(E)-2-(1-Benzyl-5-methyl-2-oxoindolin-3-ylidene)-3-(p-tolylamino)propanenitrile (3a): red
solid, 72%, 28 mg, m.p. 134-135 °C; 'H NMR (400 MHz, CDCls) &: 7.96 (s, 1H, ArH), 7.36-7.29
(m, 4H, ArH), 7.27-7.26 (m, 1H, ArH), 7.08 (d, /= 8.0 Hz, 1H, ArH), 6.99 (d, /= 8.0 Hz, 2H, ArH),
6.67 (d, J = 8.0 Hz, 2H, ArH), 6.60 (d, J = 8.0 Hz, 1H, ArH), 4.93 (s, 2H, CH), 4.79 (s, 2H, CH),
4.57 (s, 1H, CH), 2.30 (s, 3H, CH3), 2.23 (s, 3H, CH3); 3C NMR (151 MHz, CDCl3) &: 167.1, 148.1,
141.5, 138.5, 138.3, 135.5, 132.2, 132.1, 129.8, 128.9, 128.4, 127.8, 127.2, 124.4, 122.2, 120.3,
109.3,52.9, 43.6, 21.29, 21.28; IR (KBr) v: 1699, 1607, 1521, 1489, 1455, 1439, 1375, 1318, 1302,
1248, 1191, 1129, 1082, 886, 809 cm; MS (m/z): HRMS (ESI-TOF) Calcd. for CzsH24N30

([M+HT"): 394.1914, Found: 394.1905.
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(E)-2-(1-Butyl-5-methyl-2-oxoindolin-3-ylidene)-3-(p-tolylamino)propanenitrile (3b): red solid,
68%, 24 mg, m.p. 136-137 °C; 'H NMR (400 MHz, CDCI3) é: 7.94 (s, 1H, ArH), 7.17 (d, J= 8.0
Hz, 1H, ArH), 6.98 (d, /= 8.0 Hz, 2H, ArH), 6.72 (d, J= 8.0 Hz, 1H, ArH), 6.65 (d, /= 8.0 Hz, 2H,
ArH), 4.75 (s, 2H, CH), 4.58 (s, 1H, CH), 3.72 (t, J = 7.2 Hz, 2H, CH), 2.33 (s, 3H, CH3), 2.22 (s,
3H, CH3), 1.70-1.64 (m, 2H, CH), 1.43-1.37 (m, 2H, CH), 0.97 (t, J = 7.2 Hz, 3H, CH3); 3*C NMR
(100 MHz, CDCls) 8: 165.8, 144.2, 141.6, 137.5, 132.9, 132.5, 129.9, 127.7, 124.9, 124.8, 119.9,
119.7, 117.6, 113.5, 108.6, 108.5, 42.1, 39.7, 29.5, 21.0, 20.5, 20.2, 13.8; IR (KBr) v: 1684, 1628,
1541, 1469, 1451, 1345, 1323, 1309, 1288, 1194, 1129, 1082, 886, 811 cm™!; MS (m/z): HRMS

(ESI-TOF) Calcd. for CasH26NsO ([M-+H]*): 360.2070, Found: 360.2063.
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(E)-2-(1-Benzyl-2-oxoindolin-3-ylidene)-3-(p-tolylamino)propanenitrile (3¢): red solid, 65%, 24
mg, m.p. 136-137 °C; 'H NMR (400 MHz, CDCI3) &: 8.15 (d, /= 8.0 Hz, 1H, ArH), 7.40-7.28 (m,
6H, ArH), 7.05 (t,J=7.6 Hz, 1H, ArH), 7.0 (d, /= 7.2 Hz, 2H, ArH), 6.73 (d, /= 8.4 Hz, 1H, ArH),
6.67 (d, J= 8.0 Hz, 2H, ArH), 4.95 (s, 2H, CH), 4.81 (s, 2H, CH), 4.53 (s, 1H, CH), 2.23 (s, 3H,
CH3); *C NMR (100 MHz, CDCl3) 8: 166.0, 144.2, 143.5, 136.9, 135.1, 132.6, 129.9, 127.8, 127.2,
124.34, 124.28, 123.1, 120.9, 119.7, 117.5, 113.6, 113.5, 109.5, 109.4, 43.7, 42.1, 20.5; IR (KBr) v:
1689, 1618, 1525, 1479, 1452, 1435, 1355, 1347, 1338, 1303, 1248, 1129, 886, 819, 789 cm™!; MS

(m/z): HRMS (ESI-TOF) Calcd. for CasHz2NsO ([M+H]*): 380.1757, Found: 380.1753.
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(E)-2-(1-Butyl-5-methyl-2-oxoindolin-3-ylidene)-3-((4-chlorophenyl)amino)propanenitrile

(3d): red solid, 58%, 22 mg, m.p. 133-134 °C; '"H NMR (400 MHz, CDCls) &: 7.94 (s, 1H, ArH),
7.19 (d, J=8.0 Hz, 1H, ArH), 7.13-7.09 (m, 2H, ArH), 6.72 (d, J = 8.0 Hz, 1H, ArH), 6.66-6.62 (m,
2H, ArH), 4.76-4.70 (m, 3H, CH), 3.71 (t, J = 7.2 Hz, 2H, CH), 2.33 (s, 3H, CH3), 1.66-1.62 (m,
2H, CH), 1.44-1.37 (m, 2H, CH), 0.98 (t, J = 7.6 Hz, 3H, CH3); 1*C NMR (100 MHz, CDCl;) &:
165.8, 145.1, 141.7, 137.8, 132.6, 129.2, 125.0, 124.8, 123.1, 119.6, 118.7, 117.5, 114.5, 111.0,
108.6, 41.7, 39.8, 29.5, 21.2, 20.2, 13.6; IR (KBr) v: 1867, 1799, 1760, 1682, 1646, 1601, 1532,
1488, 1295, 1261, 1143, 1113, 1099, 979, 817 cm’!; MS (m/z): HRMS (ESI-TOF) Calcd. for

C22H23CIN3O ([M+H]*): 380.1524, Found: 380.1527.
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(E)-2-(1-Butyl-5-methyl-2-oxoindolin-3-ylidene)-3-(phenylamino)propanenitrile (3e): red solid,
72%, 25 mg, m.p. 132-133 °C; 'H NMR (400 MHz, CDCls) &: 7.95 (s, 1H, ArH), 7.20-7.15 (m, 3H,
ArH), 6.76-6.71 (m, 4H, ArH), 4.77 (s, 2H, CH), 4.69 (s, 1H, CH), 3.72 (t, /= 7.2 Hz, 2H, CH),
2.33 (s, 3H, CHzs), 1.68-1.64 (m, 2H, CH), 1.43-1.37 (m, 2H, CH), 0.98 (t, / = 7.6 Hz, 3H, CH3);
3C NMR (100 MHz, CDCls) &: 165.8, 146.6, 141.7, 137.5,133.0, 132.5, 129.4, 124.9, 122.0, 119.5,
118.5, 117.6, 113.4, 108.5, 41.7, 39.7, 29.5, 21.1, 20.2, 13.7; IR (KBr) v: 2962, 1684, 1603, 1532,
1488, 1358, 1264, 1203, 1119, 877, 809, 751 cm’'; MS (m/z): HRMS (ESI-TOF) Calcd. for

C22H24N30 ([M+H]*): 346.1914, Found: 346.1918.
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(E)-2-(1-Benzyl-2-oxoindolin-3-ylidene)-3-((3-chlorophenyl)amino)propanenitrile (3f): yellow
solid, 55%, 22 mg, m.p. 158-159 °C; 'H NMR (600 MHz, CDCls) &: 8.09 (d, J = 7.8 Hz, 1H, ArH),
7.27 (t, 3= 7.5 Hz, 2H, ArH), 7.24 (s, 2H, ArH), 7.22 (d, J = 8.5 Hz, 2H, ArH), 7.01 (q, J = 8.3 Hz,
2H, ArH), 6.66 (g, J = 8.1 Hz, 3H, ArH), 6.54 (d, J = 8.2 Hz, 1H, ArH), 4.88 (s, 2H, CH), 4.74 (d,
J=6.9 Hz, 2H, CH), 4.67 (t, J = 7.2 Hz, 1H, NH); 13C NMR (151 MHz, CDCls) §: 166.0, 147.8,
143.7, 137.3, 135.3, 135.0, 132.8, 130.5, 129.1, 128.1, 127.3, 124.5, 123.3, 119.7, 119.5, 118.6,
117.3,113.3,111.6,109.7, 43.8, 41.6; IR (KBr) v: 1719, 1659, 1611, 1487, 1468, 1455, 1348, 1175,
1110, 1076, 754 cm*; MS (m/z): HRMS (ESI-TOF) Calcd. for C24H19CIN3O ([M+H]*): 400.2131,

Found: 400.2158.
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(E)-2-(1-Benzyl-2-oxoindolin-3-ylidene)-3-(o-tolylamino)propanenitrile  (3g): yellow solid,
58%, 22 mg, m.p. 159-160 °C; *H NMR (600 MHz, CDCls) &: 8.15 (d, J = 7.8 Hz, 1H, ArH), 7.36-
7.32 (m, 2H, ArH), 7.29 (dd, J; = 8.3 Hz, J,=3.3 Hz, 4H, ArH), 7.10 (t, J = 7.7 Hz, 1H, ArH), 7.06
(dd, J1 = 9.7 Hz, J2 =6.6 Hz, 2H, ArH), 6.75 (dd, J: = 15.6 Hz, J> =8.0 Hz, 2H, ArH), 6.69 (t, J =
7.5 Hz, 1H, ArH), 4.96 (s, 2H, CH), 4.88 (s, 2H, CH), 4.66 (s, 1H, NH), 2.21 (s, 3H, CH3); *C
NMR (151 MHz, CDCls) &' 166.0, 144.6, 143.6, 137.2, 135.1, 132.6, 130.5, 129.0, 128.0, 127.30,
127.29,124.4,123.2, 122.8, 121.0, 119.8, 118.2, 117.4, 110.3, 109.5, 43.8, 41.8, 17.5; IR (KBr) v:
1720, 1610, 1487, 1468, 1455, 1438, 1361, 1299, 1177, 1107, 1081, 753 cm*; MS (m/z): HRMS

(ESI-TOF) Calcd. for CasH22NsO ([M+H]*): 380.2057, Found: 380.2067.
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(E)-2-(1-Butyl-5-methyl-2-oxoindolin-3-ylidene)-3-(methyl(phenyl)amino)propanenitrile (3h):
orange solid, 72%, 27 mg, m.p. 168-169 °C; *H NMR (400 MHz, CDCls) 8: 7.98 (s, 1H, ArH), 7.25-
7.16 (m, 3H, ArH), 6.75 (dd, J: = 12.8 Hz, J1: = 8.1 Hz, 4H, ArH), 4.99 (s, 2H, CH), 3.73 (t, J = 7.2
Hz, 2H, CH), 3.18 (s, 3H, CH3), 2.34 (s, 3H, CH3), 1.72-1.63 (m, 2H, CH), 1.41 (h, J = 7.4 Hz, 2H,
CH), 0.98 (t, J = 7.3 Hz, 3H, CHs); 3C NMR (101 MHz, CDCls) &: 166.0, 148.5, 141.6, 136.9,
132.8, 132.5, 129.3, 124.9, 119.8, 119.6, 117.5, 117.2, 112.7, 108.5, 51.1, 39.7, 39.5, 29.5, 21.1,
20.2,13.8; IR (KBr)v: 1722, 1489, 1468, 1405, 1388, 1361, 1265, 1137, 1102, 1081, 763 cm*; MS

(m/z): HRMS (ESI-TOF) Calcd. for Ca3H2sNsNaO ([M+Na]*): 382.1890, Found: 382.1885.
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(E)-2-(1-Butyl-5-methyl-2-oxoindolin-3-ylidene)-3-(butylamino)propanenitrile (3i): red solid,
63%, 20 mg, m.p. 183-184 °C; *H NMR (600 MHz, CDCls) &: 8.05 (s, 1H, ArH), 7.15 (d, J = 8.0
Hz, 1H, ArH), 6.66 (d, J = 7.9 Hz, 1H, ArH), 4.29 (s, 2H, CH), 3.59 (t, J = 7.3 Hz, 2H, CH), 2.78
(t, J = 7.5 Hz, 1H, CH), 2.42-2.34 (m, 1H, CH), 2.32 (s, 3H, CH3), 1.67-1.57 (m, 4H, CH), 1.45-
1.28 (m, 4H, CH), 0.94 (d, J = 7.7 Hz, 3H, CHa), 0.93-0.85 (m, 3H, CH3); 13C NMR (151 MHz,
CDCls) 3: 165.8, 141.5, 136.7, 132.6, 132.4, 125.1, 120.0, 119.5, 117.8, 108.2, 55.7, 51.4, 39.63,
39.57, 29.5, 21.2, 20.5, 20.2, 14.1, 13.8;; IR (KBr) v: 1732, 1642, 1464, 1427, 1398, 1371, 1316,
1254, 1197, 1168, 1061, 889, 767 cm?; MS (m/z): HRMS (ESI-TOF) Calcd. for CzoH2sN3O

(IM+H]*): 326.2127, Found: 326.2105.
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3-(1-Benzyl-5-methyl-2-oxoindolin-3-yl)-1-methyl-4-(p-tolylamino)-1H-pyrrole-2,5-dione (5a):
yellow solid, 88%, 39 mg, m.p. 159-160 °C; *H NMR (400 MHz, CDCls3) &: 7.34-7.28 (m, 4H, ArH),
7.25-7.22 (m, 1H, ArH), 7.16-7.14 (d, J = 7.6 Hz, 2H, ArH), 7.10-7.08 (d, J = 8.0 Hz, 2H, ArH),
6.97 (s, 1H, ArH), 6.87 (d, J = 8.0 Hz, 1H, ArH), 6.82 (s, 1H, ArH), 6.43 (dd, J=8.0Hz, J, = 1.4
Hz, 1H, ArH), 4.84 (d, J = 16.0 Hz, 1H, CH), 4.73 (d, J = 16.0 Hz, 1H, CH), 4.41 (s, 1H, CH), 2.99
(s, 3H, CHs), 2.31 (s, 3H, CHa), 2.24 (s, 3H, CH3); °C NMR (100 MHz, CDCls) 8: 174.9, 171.9,
168.1, 141.9, 140.9, 136.5, 135.7, 134.5, 131.9, 130.1, 128.6, 128.2, 127.7, 127.4, 127.1, 124.4,
124.1, 123.7, 108.8, 95.8, 44.0, 41.6, 23.9, 21.1, 20.9; IR (KBr) v: 1770, 1708, 1657, 1604, 1529,
1499, 1454, 1392, 1289, 1195, 1173, 999, 917, 823, 801, 765 cm; MS (m/z): HRMS (ESI-TOF)

Calcd. for CogH2sNsNaOs ([M+Na]*): 474.1788, Found: 474.1785.
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3-(1-Butyl-5-methyl-2-oxoindolin-3-yl)-1-methyl-4-(p-tolylamino)-1 H-pyrrole-2,5-dione (Sb):
yellow solid, 85%, 35 mg, m.p. 165-167 °C; 'H NMR (400 MHz, CDCl3) 8: 7.12-7.10 (m, 2H, ArH),
7.06-6.98 (m, 4H, ArH), 6.82 (s, 1H, ArH), 6.61 (d, /= 8.0 Hz, 1H, ArH), 4.31 (s, 1H, CH), 3.64-
3.57 (m, 1H, CH), 3.50-3.43 (m, 1H, CH), 2.95 (s, 3H, CH3), 2.28 (s, 3H, CH3), 2.27 (s, 3H, CH3),
1.64-1.57 (m, 2H, CH), 1.40-1.34 (m, 2H, CH), 0.93 (t, /= 7.2 Hz, 3H, CH3); 3C NMR (100 MHz,
CDCls) 9: 174.6, 172.0, 168.2, 141.7, 141.4, 136.3, 134.6, 131.6, 130.0, 128.2, 127.9, 124.3, 108.0,
96.0,41.5,40.0,29.3,23.9,21.0, 20.9, 20.1, 13.7; IR (KBr) v: 1766, 1707, 1655, 1603, 1583, 1525,
1497, 1441, 1393, 1354, 1339, 1249, 1194, 1105, 1067, 1099, 990, 819 cm!; MS (m/z): HRMS

(ESI-TOF) Calcd. for CasH27NsNaOs ([M+Na]*): 440.1945, Found: 440.1939.
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3-(1-Butyl-5-fluoro-2-oxoindolin-3-yl)-1-methyl-4-(p-tolylamino)-1 H-pyrrole-2,5-dione  (5c):
yellow solid, 87%, 36 mg, m.p. 199-200 °C; 'H NMR (400 MHz, CDCls) 8: 7.09 (dd, J; = 16.4 Hz,
J>=8.4 Hz, 4H, ArH), 7.0 (s, 1H, ArH), 6.90 (td, J; = 9.2 Hz, J>=2.8 Hz, 1H, ArH), 6.77-6.74 (m,
1H, ArH), 6.62 (q, J = 4.0 Hz, 1H, ArH), 4.30 (s, 1H, CH), 3.66-3.59 (m, 1H, CH), 3.50-3.43 (m,
1H, CH), 2.98 (s, 3H, CH3), 2.30 (s, 3H, CH3), 1.61-1.57 (m, 2H, CH), 1.42-1.33 (m, 2H, CH), 0.94
(t,J= 8.0 Hz, 3H, CH3); *C NMR (100 MHz, CDCl5) &: 174.3, 171.9, 167.9, 160.1, 157.7, 142.1,
139.6, 136.7, 134.3, 129.44, 129.36, 124.5, 114.2, 114.0, 94.9, 41.6, 40.1, 29.2, 23.9, 20.9, 20.1,

13.7; IR (KBr) v: 1771, 1704, 1660, 1491, 1455, 943, 858, 829, 815, 805, 793, 764 c’!; MS (m/z):

HRMS (ESI-TOF) Calcd. for C2sH2sFN3NaO3 ([M+Na]*): 444.1694, Found: 444.1691.
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3-(1-Benzyl-5-chloro-2-oxoindolin-3-yl)-1-methyl-4-(p-tolylamino)-1H-pyrrole-2,5-dione (5d):
yellow solid, 86%, 40 mg, m.p. 210-211 °C; '"H NMR (400 MHz, CDCls) 8: 7.32-7.31 (m, 4H, ArH),
7.26-7.25 (m, 1H, ArH), 7.13 (dd, J; = 20.0 Hz, J> = 8.4 Hz, 4H, ArH), 7.05-7.02 (m, 2H, ArH),
6.97 (s, 1H, ArH), 6.44 (d, J= 8.0 Hz, 1H, ArH), 4.84 (d, /= 16.0 Hz, 1H, CH), 4.72 (d, /= 16.0
Hz, 1H, CH), 4.40 (s, 1H, CH), 3.0 (s, 3H, CH3), 2.32 (s, 3H, CH3); '3*C NMR (100 MHz, CDCl3)
0:174.5,171.8, 167.8, 142.3, 141.9, 136.9, 135.2, 134.3, 130.2, 129.4, 128.8, 127.9, 127.8, 127.6,
127.2,124.6, 123.7, 110.0, 94.7, 44.2, 41.4, 24.0, 21.1; IR (KBr) v: 1770, 1732, 1709, 1660, 1610,
1526, 1507, 1485, 1455, 1394, 1339, 1215, 1161, 1105, 1072, 999, 866, 813, 762 cm™'; MS (m/z):

HRMS (ESI-TOF) Calcd. for C27H2:CINsNaOs ([M+Na]*): 494.1242, Found: 494.1245.
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3-(1-Butyl-5-methyl-2-oxoindolin-3-yl)-4-((4-methoxyphenyl)amino)-1-methyl-1 H-pyrrole-

2,5-dione (5¢): yellow solid, 88%, 38 mg, m.p. 163-164 °C; '"H NMR (400 MHz, CDCl;) &: 7.14 (d,
J=8.4Hz, 2H, ArH), 7.0 (d,J=7.6 Hz, 1H, ArH), 6.9 (s, 1H, ArH), 6.81 (s, 1H, ArH), 6.76 (d, J =
8.4 Hz, 2H, ArH), 6.61 (d, J= 7.6 Hz, 1H, ArH), 4.24 (s, 1H, CH), 3.77 (s, 3H, CH3), 3.66-3.58 (m,
1H, CH), 3.47-3.40 (m, 1H, CH), 2.97 (s, 3H, CH3), 2.28 (s, 3H, OCH3), 1.63-1.56 (m, 2H, CH),
1.40-1.32 (m, 2H, CH), 0.93 (t, J= 7.2 Hz, 3H, CH); *C NMR (100 MHz, CDCl3) &: 174.7, 172.1,
168.1, 158.1, 142.3, 141.3, 131.6, 129.6, 128.2, 128.0, 126.5, 124.2, 114.6, 108.0, 95.3, 55.4, 41.2,
29.3, 23.9, 21.1, 21.0, 20.1, 13.7; IR (KBr) v: 1767, 1706, 1693, 1647, 1596, 1540, 1509, 1495,
1446, 1386, 1348, 1293, 1241, 1203, 1181, 1105, 1025, 996, 866, 832 c'!; MS (m/z): HRMS (ESI-

TOF) Calcd. for C2sH27N3NaO4 ([M+Na]*): 456.1894, Found: 456.1885.
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3-((4-Bromophenyl)amino)-4-(1-butyl-5-methyl-2-oxoindolin-3-yl)-1-methyl-1 H-pyrrole-2,5-
dione (5f): yellow solid, 72%, 34 mg, m.p. 178-179 °C; '"H NMR (400 MHz, CDCls) 6: 7.24 (s, 1H,
ArH), 7.0 (d, J = 7.6 Hz, 2H, ArH), 6.94 (d, J = 8.0 Hz, 2H, ArH), 6.83 (d, J = 6.0 Hz, 2H, ArH),
6.60 (d, J = 8.0 Hz, 1H, ArH), 4.40 (s, 1H, CH), 3.63-3.56 (m, 1H, CH), 3.37-3.30 (m, 1H, CH),
2.99 (s, 3H, CH3), 2.26 (s, 3H, CH3), 1.60-1.58 (m, 1H, CH), 1.54-1.52 (m, 1H, CH), 1.39-1.31 (m,
2H, CH), 0.91 (t,J = 7.6 Hz, 3H, CH3); *C NMR (100 MHz, CDCI3) &: 174.1, 172.1, 168.0, 141.2,
140.6, 136.5,132.4,131.8,128.4,127.1, 125.5,124.2,119.4,97.3,41.5, 40.0,29.4, 24.1,21.1, 20.1,
13.6; IR (KBr) v: 1705, 1663, 1624, 1602, 1583, 1527, 1497, 1456, 1404, 1388, 1342, 1243, 1200,
1175, 1148, 1074, 996, 863, 833, 762 cm'; MS (m/z): HRMS (ESI-TOF) Calcd. for

Ca4H24BrN3NaOs ([M+Na]*): 504.0893, Found: 504.0887.
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3-(1-Butyl-5-methyl-2-oxoindolin-3-yl)-4-((4-chlorophenyl)amino)-1-methyl-1 H-pyrrole-2,5-
dione (5g): yellow solid, 70%, 30 mg, m.p. 174-175 °C; 'H NMR (400 MHz, CDCls) &: 7.15-7.13
(m, 3H, ArH), 7.06-7.01 (m, 3H, ArH), 6.83 (s, 1H, ArH), 6.62 (d, J = 8.0 Hz, 1H, ArH), 4.42 (s,
1H, CH), 3.65-3.58 (m, 1H, CH), 3.40-3.33 (m, 1H, CH), 2.98 (s, 3H, CH3), 2.28 (s, 3H, CH3), 1.62-
1.55 (m, 2H, CH), 1.41-1.33 (m, 2H, CH), 0.93 (t, J = 7.6 Hz, 3H, CH3); '*C NMR (100 MHz,
CDCls) 9: 174.2,172.1, 168.0, 141.2, 140.8, 136.0, 131.8, 131.5, 129.4, 128.4, 127.2, 125.2, 124.2,
124.1, 108.1, 97.2, 41.5, 29.4, 24.0, 21.1, 20.9, 20.1, 13.8; IR (KBr) v: 1770, 1706, 1663, 1587,
1527, 1494, 1457, 1388, 1342, 1285, 1244, 1200, 1176, 1103, 996, 962, 936, 883, 836, 807 cm™;

MS (m/z): HRMS (ESI-TOF) Calcd. for C24H24CIN3NaOs ([M+Na]*): 460.1398, Found: 460.1405.
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3-(Benzylamino)-4-(1-butyl-5-methyl-2-oxoindolin-3-yl)-1-methyl-1 H-pyrrole-2,5-dione (Sh):
yellow solid, 84%, 35 mg, m.p. 172-173 °C; 'H NMR (400 MHz, DMSO) &: 8.12 (s, 1H, CH), 7.35-
7.26 (m, 5H, ArH), 6.93 (d, /= 8.0 Hz, 1H, ArH), 6.79 (d, J= 7.6 Hz, 1H, ArH), 6.03 (s, 1H, ArH),
4.62-4.53 (m, 2H, CH), 4.43 (s, 1H, CH), 3.62-3.51 (m, 2H, CH), 2.75 (s, 3H, CH3), 2.08 (s, 3H,
CH3), 1.55-1.48 (m, 2H, CH), 1.35-1.26 (m, 2H, CH), 0.87 (t, J= 7.6 Hz, 3H, CH3); '*C NMR (100
MHz, CDCl3) é: 175.7, 172.0, 167.7, 143.9, 140.9, 136.4, 131.8, 129.0, 128.7, 128.5, 128.1, 127.2,
124.8,108.2,93.7,47.9,41.4,40.2,29.3,23.8,21.0,20.2, 13.7; IR (KBr) v: 1717, 1687, 1661, 1603,
1534, 1496, 1455, 1387, 1343, 1203, 1105, 994, 963, 816, 775 cm’!'; MS (m/z): HRMS (ESI-TOF)

Calcd. for CasH27N3sNaOs ([M+Na]*): 440.1945, Found: 440.1932.
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(2)-3-(1-Butyl-5-methyl-2-oxoindolin-3-ylidene)-1-methyl-4-(phenylamino)pyrrolidine-2,5-

dione (5i): yellow solid, 85%, 34 mg, m.p. 196-197 °C; '"H NMR (400 MHz, CDCls) &: 7.27-7.21
(m, 4H, ArH), 7.15 (t, J= 7.2 Hz, 1H, ArH), 7.01 (d, /= 8.0 Hz, 2H, ArH), 6.84 (s, 1H, ArH), 6.63
(d,J=8.0Hz, 1H, ArH), 4.37 (s, 1H, CH), 3.65-3.58 (m, 1H, CH), 3.51-3.44 (m, 1H, CH), 2.98 (s,
3H, CH3), 2.28 (s, 3H, CH3), 1.63-1.61 (m, 2H, CH), 1.42-1.35 (m, 2H, CH), 0.94 (t, /= 7.6 Hz,
3H, CH3); 3C NMR (100 MHz, CDCls) 8: 174.5, 171.9, 168.2, 141.4, 141.1, 137.3, 131.6, 129.5,
128.3, 127.6, 126.3, 124.2, 123.9, 108.1, 96.8, 41.7, 40.0, 29.3, 23.9, 21.1, 20.1, 13.7; IR (KBr) v:
1717, 1685, 1623, 1548, 1489, 1458, 1378, 1343, 1218, 1201, 1199, 1145, 1104, 997, 967, 834, 776
cml; MS (m/z): HRMS (ESI-TOF) Calcd. for CasH2sNsNaOs ([M+Na]*): 426.1788, Found:

426.1782.
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3-(1-Butyl-5-methyl-2-oxoindolin-3-yl)-4-((2-hydroxyphenyl)amino)-1-methyl-1H-pyrrole-

2,5-dione (5j) yellow solid, 60%, 25 mg, m.p. 217-218 °C; 'H NMR (400 MHz, CDCI3) &: 8.44 (s,
1H, CH), 7.49 (s, IH, ArH), 7.25-7.23 (m, 1H, ArH), 7.02 (t, J = 8.0 Hz, 2H, ArH), 6.91-6.88 (m,
2H, ArH), 6.78 (t, J= 7.6 Hz, 1H, ArH), 6.70 (d, /= 8.0 Hz,1H, ArH), 4.31 (s, 1H, CH), 3.70-3.55
(m, 2H, CH), 2.82 (s, 3H, CH3), 2.29 (s, 3H, CH3), 1.68-1.61 (m, 2H, CH), 1.42-1.31 (m, 2H, CH),
0.93 (t, J = 7.2 Hz, 3H, CH3); *C NMR (100 MHz, CDCls) &: 176.7, 171.8, 167.6, 151.0, 142.7,
140.9, 132.3, 128.3, 128.1, 125.8, 124.4, 120.6, 117.7, 110.0, 108.5, 95.6, 41.8, 29.2, 23.7, 22.7,
21.1,20.1, 13.7; IR (KBr) v: 1704, 1659, 1596, 1528, 1494, 1456, 1387, 1228, 1106, 927, 877, 813,
771 eml; MS (m/z): HRMS (ESI-TOF) Calcd. for C24H2sNsNaO4 ([M+Na]*): 442.1737 , Found:

442.1716.
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(2)-3-(1-Benzyl-5-chloro-2-oxoindolin-3-ylidene)-4-((3-chlorophenyl)amino)-1-

methylpyrrolidine-2,5-dione (5k): yellow solid, 49%, 24 mg, m.p. 182-183 °C; 'H NMR (400
MHz, CDCls) 8: 7.31 (s, 4H, ArH), 7.25-7.12 (m, 5H, ArH), 7.07 (d, J = 8.5 Hz, 1H, ArH), 7.02 (s,
1H, ArH), 6.97 (s, 1H, ArH), 6.48 (d, J = 8.3 Hz, 1H, ArH), 4.92 (d, J = 15.8 Hz, 1H, CH), 4.68 (d,
J=15.8 Hz, 1H, CH), 4.52 (s, 1H, CH), 3.03 (s, 3H, NCH3); 13C NMR (100 MHz, CDCI3) &: 174.4,
172.0, 167.8, 142.4, 141.7, 135.4, 135.2, 134.7, 131.1, 129.2, 128.8, 127.82, 127.76, 127.6, 127.1,
126.9, 126.0, 123.7, 110.1, 94.5, 44.2, 40.9, 24.0; IR (KBr) v: 1772, 1707, 1667, 1610, 1593, 1531,
1484, 1456, 1392, 1340, 1260, 1173, 813, 760 cm?; MS (m/z): HRMS (ESI-TOF) Calcd. for

C26H19Cl2N3NaO3 ([M+Na]*): 514.0696, Found: 514.0698.
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(2)-3-(1-Benzyl-5-chloro-2-oxoindolin-3-ylidene)-1-methyl-4-(o-tolylamino)pyrrolidine-2,5-

dione (51): yellow solid, 55%, 26 mg, m.p. 184-185 °C; *H NMR (400 MHz, CDCl3) : 7.29 (d, J =
7.4 Hz, 3H, ArH), 7.25 (d, J = 8.1 Hz, 2H, ArH), 7.16 (d, J = 11.5 Hz, 3H, ArH), 7.13-7.08 (m, 1H,
ArH), 7.01 (dd, J. = 8.4 Hz, J, = 2.1 Hz, 1H, ArH), 6.92 (s, 1H, ArH), 6.78 (s, 1H, ArH), 6.38 (d, J
= 8.3 Hz, 1H, ArH), 4.84 (d, J = 15.8 Hz, 1H, CH), 4.57 (d, J = 15.8 Hz, 1H, CH), 4.17 (s, 1H, CH),
3.03 (s, 3H, NCHs3), 2.32 (s, 3H, CH3); 3C NMR (100 MHz, CDCI3) &: 174.0, 171.6, 167.7, 141.8,
141.1, 138.8, 135.3, 135.1, 130.5, 128.8, 128.6, 128.2, 128.0, 127.7, 127.2, 126.5, 124.0, 123.8,
121.9, 110.3, 97.0, 44.2, 41.7, 24.082, 24.078; IR (KBr) v: 1766, 1705, 1659, 1610, 1520, 1485,
1455, 1390, 1341, 1177, 1159, 1115, 810, 762 cm*; MS (m/z): HRMS (ESI-TOF) Calcd. for

Ca7H2:CINsNaOs ([M+Na]*): 494.1242, Found: 494.1241.
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(2)-3-(1-Benzyl-5-methyl-2-oxoindolin-3-ylidene)-1-methyl-4-

(methyl(phenyl)amino)pyrrolidine-2,5-dione (5m): yellow solid, 75%, 34 mg, m.p. 194-195 °C;
IH NMR (600 MHz, CDCls) §: 7.48-7.35 (m, 3H, ArH), 7.28 (s, 5H, ArH), 7.22 (q, J = 4.7 Hz, 2H,
ArH), 6.86 (d, J = 7.8 Hz, 1H, ArH), 6.84-6.77 (m, 1H, ArH), 6.40 (s, 1H, ArH), 4.82 (s, 2H, CH),
3.76 (s, 1H, CH), 3.58-3.11 (m, 3H, OCHs), 2.95 (s, 3H, OCHs), 2.25 (s, 3H, CHs); 13C NMR (100
MHz, CDCI3) &: 169.5, 167.8, 164.1, 135.8, 131.8, 128.8, 128.6, 128.2, 127.4, 127.2, 124.0, 109.0,
44.1, 41.8, 23.7, 21.1, 18.4; IR (KBr) v: 1756, 1747, 1653, 1611, 1523, 1435, 1392, 1351, 1175,
1169, 1113, 818, 763 cm; MS (m/z): HRMS (ESI-TOF) Calcd. for CagHasNzOs ([M+H]*):

452.1969, Found: 452.1962.
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(2)-3-(1-Benzyl-5-methyl-2-oxoindolin-3-ylidene)-4-(butylamino)-1-methylpyrrolidine-2,5-

dione (5n): yellow solid, 55%, 23 mg, m.p. 184-185 °C; *H NMR (600 MHz, CDCls) 6: 7.40 (d, J
=7.5Hz, 2H, ArH), 7.33 (t, J = 7.6 Hz, 2H, ArH), 7.26 (s, 2H, ArH), 7.00-6.91 (m, 2H, ArH), 6.63
(d, J=8.0 Hz, 1H, ArH), 4.95 (s, 2H, CH), 4.73 (s, 1H, CH), 3.24-3.07 (m, 2H, CH), 2.96 (s, 3H,
NCHj3), 2.27 (s, 3H, CH3), 1.45 (s, 2H, CH), 1.46-1.20 (m, 2H, CH), 0.83 (s, 3H, CHj3); 13C NMR
(100 MHz, CDCI13) 4: 176.02, 175.99, 167.7, 140.6, 135.8, 132.3, 128.7, 128.5, 127.5, 124.7, 109.1,
44.3,43.7,41.3,31.5, 23.9, 21.0, 19.7, 13.5; IR (KBr) v: 1762, 1725, 1653, 1615, 1540, 1465, 1451,
1378, 1340, 1173, 1150, 1112, 814, 767 cm*; MS (m/z): HRMS (ESI-TOF) Calcd. for C2sH2sN303

(IM+H]*): 418.2125, Found: 418.2117.
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Methyl (E)-2-(1-benzyl-2-oxoindolin-3-ylidene)-3-(triphenyl-A°>-phosphaneylidene)

propanoate (6a): orange solid, 90%, 49 mg, m.p. 214-215 °C; *H NMR (400 MHz, CDCly) §: 7.74-
7.69 (m, 6H, ArH), 7.66-7.60 (m, 3H, ArH), 7.58-7.50 (m, 6H, ArH), 7.30 (d, J = 7.4 Hz, 2H, ArH),
7.23(d, J = 5.3 Hz, 1H, ArH), 7.17 (d, J = 7.2 Hz, 1H, ArH), 6.95 (d, J = 19.6 Hz, 1H, ArH), 6.89
(d, J=8.7 Hz, 1H, ArH), 6.81 (d, J = 5.4 Hz, 1H, ArH), 6.79-6.70 (m, 2H, ArH), 6.70-6.64 (m, 1H,
CH), 5.14 (s, 2H, CH), 3.00 (s, 3H, OCH3); 33C NMR (100 MHz, CDCI3) &: 169.4, 168.3, 149.1,
138.2, 135.4, 133.72, 133.66, 133.6, 133.0, 132.88, 132.85, 132.0, 129.13, 129.06, 129.0, 128.6,
128.4, 128.3, 127.2, 127.1, 126.7, 125.6, 124.7, 120.4, 119.8, 115.6, 107.5, 61.3, 60.2, 51.4, 42.9;
IR (KBr) v: 1722, 1634, 1489, 1472, 1436, 1410, 1344, 1299, 1209, 1172, 1101, 1044, 1015, 987,
917, 892, 849, 825, 780 cmt; MS (m/z): HRMS (ESI-TOF) Calcd. for Ca7HaNOsP ([M+H]*):

568.2036, Found: 568.2077.

744
726
711

693
646
629
611

563
550
544
537
530
525
512
504
306
288
240
227
183
165
978
929
896
875
819
807
805
777
748
747
731
729
710
692
673
656
137
001

0.000

L 30

|2487 &——
-
C
S
S

“13.00=

T T T T T T
L0 7 7.0 6.5 6.0 55 50 4.5 4
£1 (ppm)

S51



F20

Lis

16

k1o

6€6°CY —
96€°LS —

¥81°09
20E197

0€5°201
695°GLL

€08'6L1

Lre0ch

LS9 v2L

LEER 4

169921

§80°/¢1
9ceLel
89¢'8¢l 1
£€9€°821
S95°'8¢l 1
oLo'ecl §
190°621
veL'6Cl
erozel
Mr8TEL
9/8°2€
oooeel Jr
€Lo'eel

Nmm,mm@

LLLEEL \
6.£°G€EL
8G1'8¢l
v60'6¥1L —

LLE'8IL ~\
vre'69L 7

Ph

CO,Me

130

110

150

160

170

+MS, 0.12-0.36min #(7-21)

mz

1000

800

600

568.2077

360.l3245

400

200

T
180
Intens.

| w I
T T T T T
120 110 100 90 80
£1 (ppm)

x106

S52



Methyl (E)-2-(1-benzyl-5-chloro-2-oxoindolin-3-ylidene)-3-(triphenyl-A5-phosphaneylidene)
propanoate (6b): orange solid, 92%, 53 mg, m.p. 216-217 °C; *H NMR (400 MHz, CDCls) &: 7.75-
7.73 (m, 2H, ArH), 7.72-7.71 (m, 2H, ArH), 7.70 (s, 1H, ArH), 7.68 (d, J = 1.6 Hz, 2H, ArH), 7.66-
7.64 (m, 3H, ArH), 7.60-7.52 (m, 6H, ArH), 7.25-7.22 (m, 3H, ArH), 7.20-7.17 (m, 1H, ArH), 7.05
(d, J = 19.6 Hz, 1H, ArH), 6.74 (dd, J1 = 8.0 Hz, J> = 1.6 Hz, 1H, ArH), 6.66 (d, J = 2.0 Hz, 1H,
ArH), 6,57 (d, J = 8.0 Hz, 1H, ArH), 5.11 (s, 2H, CHy), 3.03 (s, 3H, OCHs3); 13C NMR (100 MHz,
CDCI3) 6: 168.9, 168.2, 137.8, 133.7, 133.6, 133.2, 133.0, 129.2, 129.1, 128.4, 128.3, 127.2, 127.0,
126.8,125.2,125.1, 124.2,119.5, 115.6, 108.0, 64.0, 62.9, 51.5, 43.0; IR (KBr) v: 1720, 1624, 1484,
1435, 1412, 1336, 1299, 1282, 1160, 1098, 991, 856, 825, 812, 775 cm™; MS (m/z): HRMS (ESI-

TOF) Calcd. for Ca7HsoCINOsP ([M+H]*): 602.1646, Found: 602.1674.
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(E)-2-(1-Benzyl-5-chloro-2-oxoindolin-3-ylidene)-3-(triphenyl-A5-phosphaneylidene)

propanenitrile (6¢): orange solid, 84%, 45 mg, m.p. 210-211 °C; 'H NMR (400 MHz, CDCls) &:
7.84 (s, 1H, ArH), 7.74-7.68 (m, 10H, ArH), 7.59-7.57 (m, 7H, ArH), 7.47-7.43 (m, 1H, ArH), 7.32-
7.30 (m, 1H, ArH)7.20-7.19 (m, 1H, ArH), 7.09 (d, J = 18.8 Hz, 1H, ArH), 6.83 (d, J = 7.6 Hz, 1H,
ArH), 6.60 (dd, J; = 8.0 Hz, J, = 4.0 Hz, 1H, ArH), 5.07 (s, 2H, CH5); 13C NMR (100 MHz, CDCI3)
d: 167.6, 137.4, 134.3, 133.55, 133.52, 133.46, 133.7, 129.7, 129.6, 128.6, 127.1, 127.0, 126.0,
125.6, 124.7, 124.5, 123.6, 121.4, 117.3, 117.2, 116.9, 108.3, 100.4, 69.1, 67.9, 43.0; IR (KBr) v:
1630, 1484, 1435, 1407, 1336, 1182, 1166, 1103, 987, 859, 797 cm*; MS (m/z): HRMS (ESI-TOF)

Calcd. for C3sH27CIN2OP ([M+H]*): 569.1544, Found: 569.1569.
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(E)-2-(1-Butyl-5-methyl-2-oxoindolin-3-ylidene)-3-(triphenyl-A%-phosphaneylidene)
propanenitrile (6d): orange solid, 82%, 42 mg, m.p. 204-205 °C; 'H NMR (400 MHz, CDCls) &:
7.75-7.70 (m, 7H, ArH), 7.66-7.63 (m, 3H, ArH), 7.57-7.52 (m, 6H, ArH) , 6.88 (d, J = 18.8 Hz,
1H, ArH), 6.82 (d, J = 8.0 Hz, 1H, ArH), 6.75 (d, J = 8.0 Hz, 1H, ArH), 3.83 (t, J = 7.6 Hz, 2H,
CH), 2.29 (s, 3H, CHs), 1.73-1.65 (m, 2H, CH), 1.46-1.36 (m, 2H, CH), 0.93 (t, J = 7.2 Hz, 3H,
CHs); 1*C NMR (100 MHz, CDCI3) &: 167.9, 134.4, 133.4, 133.3, 133.24, 133.21, 129.5, 129.39,
129.35, 125.3, 124.3, 124.0, 124.0, 123.38, 123.35, 122.8, 118.0, 117.9, 117.8, 106.7, 102.6,
102.5, 64.4, 63.3, 39.3, 30.6, 21.5, 20.5, 14.0; IR (KBr) v: 1691, 1632, 1485, 1436, 1337, 1166,
1105, 859, 809 cm™*; MS (m/z): HRMS (ESI-TOF) Calcd. for C34H32N20P ([M+H]*): 515.2247,

Found: 515.2244.,
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(E)-3-(1-Benzyl-5-chloro-2-oxoindolin-3-ylidene)-1-methyl-4-(triphenyl-A°-

phosphaneylidene)pyrrolidine-2,5-dione (6e): purple solid, 92%, 57 mg, m.p. 203-204 °C; H
NMR (400 MHz, CDCls) &: 8.68 (d, J = 2.4 Hz, 1H, ArH), 7.96 (s, 3H, ArH), 7.56-7.47 (m, 12H,
ArH), 7.15-7.13 (m, 2H, ArH), 7.12-7.10 (m, 1H, ArH), 6.89 (dd, J, = 2.0 Hz, J, = 2.4 Hz, 1H,
ArH), 6.61-6.59 (m, 2H, ArH), 6.29 (d, J = 7.6 Hz, 1H, ArH), 4.43 (s, 2H, CH), 3.02 (s, 3H, NCH3);
13C NMR (100 MHz, CDCI13) 6: 171.7,170.1, 167.5, 142.4, 142.4, 138.3, 136.3, 133.0, 131.9, 128.6,
128.4, 128.3, 127.0, 126.7, 126.5, 125.2, 124.8, 124.5, 108.4, 107.8, 107.8, 64.5, 63.2, 43.0, 24.1;
IR (KBr)v: 1665, 1538, 1435, 1380, 1321, 1159, 1094, 1030, 868, 796, 771 cm™%; MS (m/z): HRMS

(ESI-TOF) Calcd. for C3gH2sCIN2NaOsP ([M+Na]*): 649.1418, Found: 649.1440.
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(E)-3-(1-Butyl-5-chloro-2-oxoindolin-3-ylidene)-1-methyl-4-(triphenyl-A°-phosphaneylidene)

pyrrolidine-2,5-dione (6f): purple solid, 89%, 52 mg, m.p. 204-205 °C; *H NMR (400 MHz, CDCls)
8:8.68 (d, J = 2.0 Hz, 1H, ArH), 7.94 (s, 4H, ArH), 7.52-7.42 (m, 11H, ArH), 7.16 (dd, J; = 8.0 Hz,
J2 = 2.0 Hz, 1H, ArH), 6.49 (d, J = 8.0 Hz, 1H, ArH), 3.17 (t, J = 7.2 Hz, 2H, CH), 3.01 (s, 3H,
CHs), 1.09-1.02 (m, 2H, CH), 0.96-0.85 (m, 2H, CH), 0.74 (t, J = 7.2 Hz, 3H, CHs); 3C NMR (100
MHz, CDCls) ¢: 171.7, 170.2, 167.3, 141.94, 141.87, 138.81, 138.79, 134.4, 133.0, 131.9, 128.3,
127.9, 126.08, 126.06, 125.1, 124.7, 124.42, 124.40, 108.4, 107.51, 107.49, 64.1, 62.8, 39.0, 29.7,
24.1,19.8, 13.8; IR (KBr) v: 1718, 1664, 1605, 1574, 1540, 1467, 1435, 1380, 1316, 1278, 1176,

1109, 865, 794 cm?; MS (m/z): HRMS (ESI-TOF) Calcd. for CssH3oCINz2NaOsP ([M+Na]*):

615.1575, Found: 615.1599.
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Dimethyl (E)-4-((E)-1-benzyl-2-oxoindolin-3-ylidene)-2-(((Z)-1-benzyl-2-oxoindolin-3-

ylidene)methyl)pent-2-enedioate (7a): red solid, 63%, 38 mg, m.p. 230-231 °C; 'H NMR (400
MHz, CDCls) &: 8.72 (s, 2H, ArH), 7.36-7.27 (m, 9H, ArH), 7.24-7.13 (m, 5H, ArH), 6.95 (d, J =
7.9 Hz, 2H, ArH), 6.65 (d, J = 7.9 Hz, 2H, ArH), 4.95 (s, 4H, CH), 4.15 (s, 6H, OCHs3); 3C NMR
(100 MHz, CDCl3) &: 169.1, 168.2, 167.0, 166.9, 143.1, 138.9, 135.6, 131.8, 130.8, 128.8, 127.6,
127.1, 123.0, 122.4, 109.3, 53.13, 53.12, 43.4, 43.2; IR (KBr) v: 1736, 1692, 1611, 1497, 1482,
1470, 1434, 1379, 1359, 1298, 1180, 1158, 1108, 1080, 1059, 1044, 1017, 971cm; MS (m/z):

HRMS (ESI-TOF) Calcd. for CasHsoN2NaOs ([M+Na]*): 633.1996, Found: 633.1991.
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Dimethyl (E)-4-((E)-1-benzyl-2-oxoindolin-3-ylidene)-2-(((E)-1-benzyl-2-oxoindolin-3-

ylidene)methyl)pent-2-enedioate (8a): red solid, 15%, 9 mg, m.p. 166-167 °C; *H NMR (400 MHz,
CDCls) &: 8.86 (d, J = 16.1 Hz, 1H, CH), 7.58-7.38 (m, 3H, ArH), 7.32 (d, J = 8.9 Hz, 4H, ArH),
7.27-7.12 (m, 7H, ArH), 7.06-6.94 (m, 3H, ArH), 6.72-6.66 (m, 2H, ArH), 4.95 (s, 2H, CH), 4.93
(s, 2H, CH), 4.12 (s, 3H, OCHs), 4.08 (s, 3H, OCHs); 3C NMR (100 MHz, CDCls) 5: 167.4, 167.0,
166.7, 166.3, 144.1, 143.5, 138.8, 137.3, 135.5, 132.7, 131.3, 130.8, 128.81, 128.78, 127.7, 127.3,
127.2, 126.0, 125.3, 124.7, 123.0, 122.5, 122.4, 121.3, 120.6, 109.8, 109.5, 53.3, 53.0, 43.6, 43.4;
IR (KBr) v: 1701, 1610, 1482, 1467, 1433, 1380, 1351, 1218, 1178, 1107, 973 cm; MS (m/z):

HRMS (ESI-TOF) Calcd. for C3sH3N2NaOs ([M+Na]*): 633.1996, Found: 699.1988.
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Dimethyl (E)-4-((E)-1-butyl-5-methyl-2-oxoindolin-3-ylidene)-2-(((2)-1-butyl-5-methyl-2-
oxoindolin-3-ylidene)methyl)pent-2-enedioate (7b): red solid, 62%, 35 mg, m.p. 233-234 °C; 'H
NMR (600 MHz, CDCls) §: 8.63 (s, 2H, CH), 7.07 (d, J = 8.4 Hz, 2H, ArH), 6.96 (s, 2H, ArH), 6.67
(d, J=8.0 Hz, 2H, ArH), 4.14 (s, 6H, OCHs), 3.68 (t, J = 7.4 Hz, 4H, CH), 2.29 (s, 6H, CHz), 1.66-
1.61 (m, 4H,CH), 1.38 (h, J = 7.4 Hz, 4H, CH), 0.95 (t, J = 7.4 Hz, 6H, CHs); 3C NMR (100 MHz,
CDCls) o: 167.2, 166.9, 165.6, 165.0, 141.4, 131.5, 131.2, 123.7, 108.3, 52.96, 52.95, 39.534,
39.530, 29.603, 29.599, 21.208, 21.206, 20.218, 20.215, 13.754, 13,753; IR (KBr) v: 1732, 1686,
1612, 1588, 1489, 1433, 1354, 1300, 1258, 1229, 1201, 1171, 1153, 1113, 1063, 988, 949, 911,

822cmt; MS (m/z): HRMS (ESI-TOF) Calcd. for CssHasN2NaOs ([M+Na]*): 593.2622, Found:
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Dimethyl (E)-4-((E)-1-butyl-5-methyl-2-oxoindolin-3-ylidene)-2-(((E)-1-butyl-5-methyl-2-
oxoindolin-3-ylidene)methyl)pent-2-enedioate (8b): red solid, 14%, 8 mg, m.p. 164-165 °C; *H
NMR (600 MHz, CDCl5) &: 8.81-8.58 (m, 2H, CH), 7.15-7.09 (m, 3H, ArH), 6.74-6.68 (m, 3H,
ArH), 4.10 (s, 3H, OCHz), 4.09 (s, 3H, OCHs3), 3.69-3.66 (m, 4H, CH), 2.38 (s, 3H, CHs3), 2.30 (s,
3H, CHs), 1.66-1.63 (m, 4H, CH), 1.38 (g, J1 = 5.9 Hz, J> = 3.9 Hz, 4H, CH), 0.96 (d, J = 7.3 Hz,
3H, CH3), 0.93 (d, J = 7.4 Hz, 3H, CHs); *C NMR (100 MHz, CDCls) 3: 166.5, 166.1, 165.3, 164.4,
132.2, 131.3, 131.1, 130.7, 125.9, 123.7, 108.6, 108.5, 53.2, 52.7, 39.8, 39.6, 29.59, 29.57, 21.3,
21.2, 20.3, 20.2, 13.8, 13.6; IR (KBr) v: 1741, 1720, 1701, 1615, 1552, 1486, 1434, 1355, 1310,
1225, 1201, 1176, 1148, 1112, 1078, 987, 810 cm; MS (m/z): HRMS (ESI-TOF) Calcd. for

Cs4H3sN2NaOs ([M+Na]*): 593.2622, Found: 593.2612.
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Dimethyl (E)-4-((E)-1-butyl-5-methyl-2-oxoindolin-3-ylidene)-2-(((Z)-1-butyl-5-methyl-2-

oxoindolin-3-ylidene)methyl)pent-2-enedioate (7¢): red solid, 66%, 40 mg, m.p. 237-238 °C; *H
NMR (400 MHz, CDCls) &: 8.69 (s, 2H, CH), 7.26-7.18 (m, 4H, ArH), 6.71 (d, J = 8.4 Hz, 2H,
ArH), 4.65 (g, J = 7.2 Hz, 4H, CH), 1.66-1.58 (m, 4H, CH), 1.52 (t, J = 7.2 Hz, 6H, OCH3), 1.42-
1.33 (M, 4H, CH), 0.95 (t, J = 7.3 Hz, 6H, CHs); *C NMR (100 MHz, CDCls) &: 166.40, 166.36,
166.1, 166.0, 141.9, 139.9, 132.2, 130.3, 127.4, 123.5, 123.4, 122.1, 109.3, 62.794, 62.786, 39.57,
39.56, 29.461, 29.458, 20.123, 20.121, 14.083, 14.082, 13.722, 13.721; IR (KBr) v: 1728, 1691,
1608, 1477, 1435, 1349, 1272, 1210, 1188, 1176, 1109, 1014, 858, 808 cm; MS (m/z): HRMS

(ESI-TOF) Calcd. for Ca;H3Cl:N2NaOs ([M+Na]*): 633.1950, Found: 633.1980.
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Dimethyl (E)-4-((E)-1-butyl-5-chloro-2-oxoindolin-3-ylidene)-2-(((E)-1-butyl-5-chloro-2-

oxoindolin-3-ylidene)methyl)pent-2-enedioate (8c): red solid, 12%, 7 mg, m.p. 168-169 °C; H
NMR (400 MHz, CDCls) &: 8.83 (dd, J1 = 16.1 Hz, J, = 2.4 Hz, 1H, CH), 7.44 (d, J = 2.2 Hz, 1H,
ArH), 7.36-7.28 (m, 3H, ArH), 7.17 (d, J = 2.1 Hz, 1H, ArH), 6.75 (dd, J1 = 15.5 Hz, J, = 8.4 Hz,
2H, ArH), 4.62 (dd, J; = 24.9 Hz, J, =8.8 Hz, 4H, CH), 1.62 (t, J = 7.6 Hz, 4H, CH), 1.56-1.52(m,
3H, OCHp3), 1.43-1.33(m, 3H, OCH3), 1.37 (q, J = 7.6 Hz, 4H, CH), 0.95 (q, J1 = 7.2 Hz, J, =2.4
Hz, 6H, CH3); *3C NMR (100 MHz, CDCls) §: 166.3, 166.2, 166.1, 165.6, 142.3, 139.7, 133.0,
131.0, 130.8, 130.2, 127.4, 124.7, 123.5, 122.6, 121.8, 109.7, 109.5, 62.9, 62.5, 39.9, 39.6, 29.5,
29.4, 20.2, 20.1, 14.3, 14.1, 13.72, 13,71; IR (KBr) v: 1729, 1709, 1608, 1474, 1438, 1348, 1192,
1110, 805 cm; MS (m/z): HRMS (ESI-TOF) Calcd. for C32H32Cl.N2NaOs ([M+Na]*): 633.1950,

Found: 633.1971.
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Dimethyl  (E)-4-((E)-1-benzyl-5-fluoro-2-oxoindolin-3-ylidene)-2-(((Z)-1-benzyl-5-fluoro-2-
oxoindolin-3-ylidene)methyl)pent-2-enedioate (7d): red solid, 65%, 41 mg, m.p. 236-237 °C; 'H
NMR (600 MHz, CDCl3) &: 8.74 (s, 2H, CH), 7.33 (t, J = 7.4 Hz, 5H, ArH), 7.28 (d, J = 8.2 Hz, 5H,
ArH), 6.94-6.88 (m, 4H, ArH), 6.56 (dd, J = 8.7, 4.1 Hz, 2H, ArH), 4.94 (s, 4H, CH), 4.16 (s, 6H,
OCHj3); 3C NMR (100 MHz, CDCls) 6: 166.8, 166.62, 166.59, 166.53, 139.9, 139.8, 139.7, 139.4,
139.2, 139.2, 135.2, 132.4, 132.3, 132.0, 128.9, 128.8, 127.8, 127.2, 127.1, 121.6, 121.5, 117 .4,
117.2,110.8, 110.7, 109.9, 109.8, 109.0, 108.9, 53.2, 43.5, 39.7, 29.5, 20.2, 13.8; IR (KBr) v: 1737,
1691, 1618, 1483, 1456, 1336, 1280, 1226, 1167, 1107, 991, 855, 811 cm™!; MS (m/z): HRMS (ESI-

TOF) Calcd. for CagHasF2N2NaOs ([M+Na]*): 684.2027, Found: 684.2013.
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Dimethyl  (E)-4-((E)-1-benzyl-5-fluoro-2-oxoindolin-3-ylidene)-2-(((E)-1-benzyl-5-fluoro-2-
oxoindolin-3-ylidene)methyl)pent-2-enedioate (8d): red solid, 13%, 9 mg, m.p. 164-165 °C; 'H
NMR (400 MHz, CDCl3) &: 8.88 (d, J = 16.2 Hz, 1H, ArH), 8.72 (d, J = 17.0 Hz, 1H, ArH), 7.33
(0, J1 = 4.6 Hz, J, = 3.1 Hz, 5H, ArH), 7.21-7.17 (m, 3H, ArH), 6.96-6.85 (m, 5H, ArH), 6.65-6.53
(m, 3H, ArH), 4.92 (d, J = 8.3 Hz, 4H, CH), 4.19-4.11 (m, 6H, OCHs) ; 3C NMR (100 MHz, CDCl5)
0:166.9,166.5,139.8, 139.6, 135.2, 135.14, 135.12, 133.0, 130.9, 128.9, 128.7,127.8, 127.4, 127 .2,
127.1, 126.9, 126.5, 110.5, 53.4, 43.8, 43.6, 20.2, 14.2, 13.8; IR (KBr) v: 1431, 1371, 1282, 1164,
1112, 1062, 993, 853, 810 cmL; MS (m/z): HRMS (ESI-TOF) Calcd. for CagH20F2aN20g ([M+H]*):

684.2027, Found: 684.2047.
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