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(3E)-5-bromo-3,3'-biindole-2,2*(1H,1'H)-dione
(&0):

Brown powder; vyield: (98%); mp > 300 °C. IR
(KBr): 1686, 1695 (C=0) cm™.

'H NMR (300.13 MHz, DMSO): & = 6.75-6.82 (2
H, m, CHarom), 6.93 (1 H, t, 3J=7.44 HZ, CHarom),
7.32 (L H, t, % = 9.18 Hz, CHarom), 7.45 (1 H, d, 3]
= 8.45 HZ, CHarom), 9.03 (1 H, d, 3 = 7.44 HZ,
CHarom), 9.26 (1 H, S, CHarom), 10.90 (l H, S, NH),
10.99 (1 H, s, NH) ppm.

1B3C NMR (75.47 MHz, DMSO): &6 = 109.67,
111.26, 112.77, 121.27, 121.46, 123.40, 129.69,
131.36, 131.84, 133.17, 134.51, 134.75, 143.03,
144.46 (Calken, Carom), 168.52, 168.95 (2 C:O) ppm.

MS: m/z: 342 (100) [M*], 314 (64), 262 (51), 234
(43), 177 (27), 75 (23).

(3E)-5-bromo-1-methyl-3,3'-biindole-
2,2'(1H,1'H)-dione (z9):

Brown powder; vyield: (98%); mp > 300 °C. IR
(KBr): 1690, 1695 (C=0) cm™.

'H NMR (300.13 MHz, DMSO): 6 = 3.15 (3 H, s,
N-CHs), 6.80 (1 H, d, 3] = 6.77 Hz, CHaron), 6.93-
7.55 (4 H, 3m, CHarom), 9.01 (1 H, d, 3] = 7.04 Hz,
CHarom), 9.26 (1 H, s, CHarom), 10.91 (1 H, s, NH)
ppm.

13C NMR (75.47 MHz, DMSO): & = 26.13 (N-
CHs), 109.70, 110,16, 113.48, 121.28, 121.38,
122.42, 129.82, 130.64, 131.04, 133.36, 134.34,
135.11, 143.90, 144.58 (Caikene, Carom), 166.70,
168.80 (2 C=0) ppm.

MS: m/z: 356 (100) [M*], 326 (46), 297 (34), 218
(41), 177 (28).

(3E)-5-bromo-1-ethyl-3,3'-biindole-2,2*(1H,1'H)-
dione (g9):

Dark red powder; yield: (98%); mp: 265-268 °C.
IR (KBr): 1680, 1690 (C=0) cm™.

'H NMR (300.13 MHz, DMSO0): 6 = 1.15 (3 H, t,
3] = 7.08 Hz, N-CH-CH3), 3.77 (2 H, g, 3J = 7.08
Hz, N-CH,-CHs), 6.82 (1 H, d, 3] = 7.86 Hz,
CHarom), 6.93 (1 H, t, 3) =7.38 HZ, CHarom), 703(1
H, d, 3J = 8.41 Hz, CHarom), 7.34 (1 H, t,3) = 6.17
Hz, CHarom), 7.57 (1 H, dd, 3] = 8.41, %] =2.03 Hz,
CHarom), 9.06 (1 H, d, 3 = 7.86 Hz, CHarom), 9.31
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(3E)-1-ethyl-3,3'-biindole-2,2"(1H,1'H)-dione
(&0):

Red powder; yield: (97%); mp: 177-179 °C. IR
(KBr): 1680, 1685 (C=0) cm™.

1H NMR (300.13 MHz, CDCls): & = 1.30 (3 H, t, 2J
= 7.08 Hz, N-CH,-CHs), 3.84 (2 H, g, J = 7.08 Hz,
N-CH,-CHs), 6.78-7.38 (6 H, 3m, CHarom), 8.79 (1
H, s, NH), 9.14 (2 H, m, CHarom) ppm.

13C NMR (75.47 MHz, CDCls): § = 12.64 (N-CHa-
CHs), 34.71 (N-CH,-CHj), 107.80, 109.52, 121.66,
122.20, 122.34, 122.42, 129.94, 130.06, 132.49,
133.52, 133.89, 142.69, 144.37 (Cakene, Carom),
167.48, 169.98 (2 C=0) ppm.

MS: m/z: 290 (100) [M*], 275 (16), 261 (34), 247
(63), 219 (39).
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(3E)-5-chloro-1-methyl-3,3'-biindole-
2,2'(1H,1'H)-dione (20):

Brown powder; yield: (92%); mp: 291-294 °C. IR
(KBr): 1688, 1690 (C=0) cm™.

'H NMR (300.13 MHz, DMSO): 6 = 3.15 (3 H, s,
N-CHa), 6.79 (1 H, d, 3J = 6.97 Hz, CHarom), 6.94-
6.97 (2 H, m, CHarom), 71.32-7.42 (2 H, m, CHarom),
9.03 (1 H, d, 3J = 7.30 Hz, CHarom), 9.13 (1 H, s,
CHarom), 10.91 (1 H, s, NH) ppm.

13C NMR (75.47 MHz, DMSO): & = 26.12 (N-
CHs), 109.59, 109.67, 121.26, 121.37, 125.65,
128.34, 129.81, 130.74, 131.50, 133.33, 135.08,
143.52, 144.56 (Caikene, Carom), 166.77, 168.78 (2
C=0) ppm.

MS: m/z: 310 (63) [M*], 282 (34), 253 (50), 239
(30), 91 (86), 43 (100).

(3E)-1-ethyl-1"-methyl-3,3'-biindole-
2,2'(1H,1'H)-dione (,0):

Dark red powder; yield: (94%); mp: 192-193 °C.
IR (KBr): 1675, 1680 (C=0) cm™.

'H NMR (300.13 MHz, CDClI3): 6 =1.30 (3 H, t,3J
= 7.16 Hz, N-CH2-CHs), 3.27 (3 H, s, N-CHz), 3.83
(2 H, g, 3 = 7.16 Hz, N-CH2-CHj), 6.787-7.35 (6
H, 3 m, CHarom), 9.20 (2 H, d, 3 = 7.98 Hz,
CHarom) ppm.

13C NMR (75.47 MHz, CDCly): § = 12.61 (N-CHo-
CHs), 26.11 (N-CHs), 34.66 (N-CH,-CHs), 107.63,
107.68, 121.56, 121.73, 122.17, 122.35, 129.84,
130.03, 132.33, 133.33, 133.59, 144.29, 145.17
(Calkene, Carom), 167.53, 167.97 (2 C:O) ppm.

MS: m/z: 304 (41) [M*], 275 (18), 261 (25), 248
(32), 76 (100).

(3E)-5'-bromo-1-methyl-3,3'-biindole-
2,2'(1H,1'H)-dione (30):

Dark brown powder; yield: (97%); mp > 300 °C. IR
(KBr): 1675, 1685 (C=0) cm™.

'H NMR (300.13 MHz, DMSO): 6 = 3.15 (3 H, s,
N-CH3), 6.70-7.44 (5H, 3m, CHarom), 9.03 (1 H, d,
3 = 8.1 HZ, CHarom), 9.24 (1H, S, CHarom), 10.97
(1H, s, NH) ppm.

1B3C NMR (75.47 MHz, DMSO): 6 = 25.99 (N-
CHs), 108.40, 111.21, 112.78, 120.54, 121.80,
123.27, 129.34, 131.48, 132.17, 132.95, 133.50,
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(1 H, d, 3J= 2.03 Hz, CHarom), 10.94 (1 H, s, NH)
ppm.

13C NMR (75.47 MHz, DMSO): 5 = 12.33 (N-CH,-
CHs), 34.30 (N-CH2-CHs), 109.75, 110.23, 113.37,
121.30, 121.41, 122.63, 129.84, 130.72, 131.26,
133.44, 134.43, 135.24, 142.89, 144.61 (Caikene,
Carom), 166.35, 168.82 (2 C=0) ppm.

MS: m/z: 368 (29) [M*], 197 (38), 182 (30), 91
(100), 75 (67), 43 (84).

(3E)-1-benzyl-5-bromo-3,3'-biindole-
2,2'(1H,1'H)-dione (z0):

Red powder; yield: (97%); mp: 289-291 °C. IR
(KBr): 1695, 1700 (C=0) cm™.

IH NMR (300.13 MHz, DMSO): 6 = 4.99 (2 H, s,
N-CH2-Ph), 6.83-7.39 (9 H, 2 m, CHarom), 7.51 (1
H, dd, 3 = 841, 4J =2.10 HZ, CHarom), 9.08 (1 H,
d, 3J =8.41 Hz, CHarom), 9.33 (1 H, d, 3J = 2.10 Hz,
CHarom), 10.97 (1 H, s, NH) ppm.

13C NMR (75.47 MHz, DMSO): 6 = 42.79 (N-CH>-
Ph), 109.82, 110.73, 113.72, 121.36, 121.42,
122.65, 127.19, 127.50, 128.72, 129.95, 130.28,
131.27, 133.61, 134.34, 135.74, 135.94, 142.87,
14476 (Calkene, Carom), 16692, 16880 (2 C:O)

ppm.

MS: m/z: 430 (88) [M*], 375 (20), 260 (28), 177
(20), 91 (100).

(3E)-5-chloro-3,3'-biindole-2,2'(1H,1'H)-dione
(&o):

Dark brown powder; vyield: (94%); mp: 285-288
°C. IR (KBr): 1687, 1690 (C=0) cm™.

'H NMR (300.13 MHz, DMSO): 6 = 6.79-6.82 (2
H, m, CHarom), 6.94 (1 H, t, 3 =774 HZ, CHarom),
7.30-7.35 (2 H, m, CHarom), 9.03 (1 H, d, 3J = 7.99
HZ, CHarom), 9.14 (1 H, d, 3 = 1.68 HZ, CHarom),
10.91 (1 H, s, NH), 10.99 (1 H, s, NH) ppm.

B3C NMR (75.47 MHz, DMSO): & = 109.67,
110.74, 121.27, 121.47, 122.92, 124.99, 128.63,
129.70, 131.73, 131.98, 133.17, 134.75, 142.71,
14447 (Calkene, Carom), 16864, 16896 (2 C:O)

ppm.

MS: m/z: 296 (32) [M*], 268 (39), 91 (100), 75
(54), 43 (94).
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(3E)-5-chloro-1,1'-dimethyl-3,3'-biindole-
2,2'(1H,1'H)-dione (y»9):

Dark red powder; yield: (91%); mp: 210-212 °C.
IR (KBr): 1685, 1687 (C=0) cm™.

'H NMR (300.13 MHz, CDCl3): = 3.21 (6 H, s,
N-CHz), 6.61-6.72 (2 H, m, CHarom), 7.00-7.33 (3
H, m, CHarom), 9.14 (l H, d, 3J =548 HZ, CHarom),
9.23 (1 H, s, CHarom) ppm.

15C NMR (75.47 MHz, CDCl3): § = 26.12 (N-CHa),
107.70, 108.28, 121.23, 122.37, 127.53, 129.67,
130.19, 131.61, 131.84, 132.86, 134.51, 143.42,
14547 (Calkene, Carom), 16743, 16766 (2 C:O)
ppm.

MS: m/z: 324 (100) [M*], 296 (26), 295 (19), 267
(19), 190 (19).

(3E)-5-methyl-3,3'-biindole-2,2*(1H,1'H)-dione
(pu20):

Brown powder; yield: (92%); mp > 300 °C. IR
(KBr): 1675, 1685 (C=0) cm™.

1H NMR (300.13 MHz, DMSO): & = 2.24 (3 H, s,
CH3), 6.70 (L H, d, 3J = 7.42 Hz, CHarom), 6.82 (1
H, d, 33 =7.10 Hz, CHarom), 6.93 (1 H, t, 3) = 6.97
HZ, CHarom), 7.11 (1 H, d, 3 =7.10 HZ, CHarom),
7.30 (1 H, t, 3] = 6.98 Hz, CHarom), 8.88 (1 H, s,
CHarom), 9.02 (1 H, d, 3J = 7.55 Hz, CHarom), 9.22
(1 H, s, CHarom), 10.76 (1 H, s, NH), 10.83 (1 H, s,
NH) ppm.

13C NMR (75.47 MHz, DMSO): § = 21.02 (CHa),
109.22, 109.51, 121.08, 121.74, 121.78, 129.27,
129.60, 132.47, 133.08, 133.67, 141.88, 144.04
(Calkene, Carom), 168.92, 169.03 (2 C:O) ppm.

MS: miz: 276 (94) [M*], 248 (82), 219 (21), 146
(15), 91 (58).

(3E)-1,1'-diethyl-3,3'-biindole-2,2'(1H,1'H)-
dione (bo):

Brown powder; yield: (94%); mp: 173-176 °C. IR
(KBr): 1675, 1685 C=0) cm™.

1H NMR (300.13 MHz, CDCl): § = 1.30 (3 H, t, 3]
=7.21 Hz, N-CH,-CHs), 3.84 (2 H, q, 3] = 7.21 Hz,
N'CHZ'CHS), 6.79 (1 H, d, 3 =17.78 HZ, CHarom),
7.04 (1 H, t, 3J = 8.09 Hz, CHarom), 7.35 (L H, dt, 3]
= 764, 0.91 HZ, CHarom), 9.20 (1 H, d, 3 =7.80
HZ, CHarom) ppm.
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134.59, 143.10, 145.17 (Caikene, Carom), 167.08,
168.32 (2 C=0) ppm.

MS: m/z: 354 (62) [M*], 290 (100), 276 (89), 248
(51), 233 (64), 219 (81).

(3E)-5-bromo-1-ethyl-1'-methyl-3,3'-biindole-
2,2'(1H,1'H)-dione (_wo):

Dark red powder; yield: (94%); mp: 184-186 °C.
IR (KBr): 1690, 1700 (C=0) cm™.

'H NMR (300.13 MHz, CDClz): 6 =1.27 (3H,t,3J
=7.21 Hz, N-CH2-CHg), 3.24 (3 H, s, N-CH), 3.79
(2 H, q, 3 = 7.21 Hz, N-CH2-CHs), 6.65 (1 H, d, %]
= 8.31 Hz, CHarom), 6.72 (1 H, d, 3] = 7.77 Hz,
CHarom), 7.01 (1 H, t, 33 = 7.77 Hz, CHarom), 7.33 (1
H, t, 3J=7.68 HZ, CHarom), 7.43 (1 H, dd, 3) = 831,
1.83 Hz, CHarom), 9.15 (L H, d, 3 = 7.77 Hz,
CHarom), 9.40 (1 H, d, 3J = 1.83 Hz, CHarom) ppm.

15C NMR (75.47 MHz, CDCls): § = 12.52 (N-CH2-
CHs), 26.16 (N-CHj3), 34.79 (N-CH2-CHj3), 107.74,
108.88, 114.73, 121.23, 122.39, 123.15, 130.17,
131.93, 132.56, 132.89, 134.49, 134.54, 142.95,
14548, (Calkene, Carom), 16697, 16770 (2 C:O)

ppm.

MS: m/z: 382 (34) [M"*], 355 (7), 341 (7), 326(7),
146 (20), 42 (100).

(3E)-1-benzyl-5-bromo-1'-methyl-3,3'-biindole-
2,2'(1H,1'H)-dione (_wo):

Dark red powder; yield: (97%); mp: 226-229 °C.
IR (KBr): 1695, 1700 (C=0) cm™.

1H NMR (300.13 MHz, CDCl3): 5 = 3.28 3 H, s,
N-CHa), 4.98 (2 H, s, N-CHz-Ph), 6.56 (1 H, d, 3] =
8.31 Hz, CHaom), 6.78 (1 H, d, 3 = 7.77 Hz,
CHarom), 7.06 (1 H, t, 3) = 784, CHarom), 7.26-7.41
(7 H, m, CHaom), 9.22(1 H, d, 3 = 7.84 Hz,
CHarom), 9.44 (1 H, d, 3J=1.56 HZ, CHarom) ppm.

13C NMR (75.47 MHz, CDCls): & = 26.23 (N-CHs),
43.73 (N-CH2-Ph), 107.87, 109.87, 115.14, 121.29,
122.54, 123.11, 127.15, 127.81, 128.43, 128.60,
128.75, 128.91, 130.29, 131.60, 132.44, 133.14,
134.57, 135.07, 135.28, 143.03, 145.62 (Caikene,
Carom), 16752, 167.75 (2 C:O) ppm.

MS: m/z: 444 (66) [M*], 366 (36), 309 (33), 219
(35), 91 (100), 65 (60).
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(3E)-5-bromo-1,1'-diethyl-3,3'-biindole-
2,2'(1H,1'H)-dione (£9):

Brown powder; mp: yield: (92%); 172-174 °C. IR
(KBr): 1683, 1685 (C=0) cm™.

IH NMR (300.13 MHz, CDCl3): & = 1.27 (6 H, m,
N-CH,-CHs), 3.80 (4 H, m, N-CHa-CHs), 6.65 (1
H, d, 3J = 8.23 Hz, CHarom), 6.76 (1 H, d, 3J = 7.76
HZ, CHarom), 7.01 (1 H, t, 3) = 7.69 HZ, CHarom),
7.34 (L H, t, ) = 7.59 Hz, CHarom), 7.44 (1 H, d, 3]
= 8.23 HZ, CHarom), 9.16 (1 H, d, 3) = 7.96 HZ,
CHarom), 9.40 (1 H, S, CHarom) ppm.

13C NMR (75.47 MHz, CDCls): 6 = 12.52, 12.61
(N-CH,-CHs), 34.71, 34.80 (N-CH,-CHs3), 107.82,
108.90, 114.75, 121.44, 122.23, 123.19, 130.37,
131.90, 132.56, 132.92, 134.50, 134.83, 135.06,
14296, 14463, (Calken, Carom), 16700, 167.31 (2
C=0) ppm.

MS: m/z: 396 (1.5) [M*], 167 (27), 149 (100), 70
(55), 43 (66).
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13C NMR (75.47 MHz, CDCl3): 6 = 12.61 (N-CH>-
CHa), 34.67 (N-CH2-CH3), 107.69, 121.75, 122.16,
130.04, 132.32, 133.55, 144.31, (Caikene, Carom),
167.55 (2 C=0) ppm.

MS: m/z: 318 (100) [M*], 289 (23), 275 (15), 260
(8), 247 (50), 232 (7).

(3E)-5'-bromo-1-ethyl-3,3'-biindole-
2,2'(1H,1'H)-dione (bo):

Red powder; vyield: (96%); mp: 191-193 °C. IR
(KBr): 1685, 1687 (C=0) cm™.

'H NMR (300.13 MHz, DMSO): & = 1.16 (3 H, t,
3) = 6.24 Hz, N-CH2-CHa), 3.75-3.77 (2 H, m, N-
CH>-CHg), 6.73-7.47 (5 H, 3 m, CHarom), 9.04 (1 H,
d, 3J = 7.58 Hz, CHarom), 9.28 (1 H, s, CHarom),
10.99 (1 H, s, NH) ppm.

13C NMR (75.47 MHz, DMSO): § = 12.39 (N-CH,-
CH3), 34.16 (N-CH,-CHs), 108.49, 111.27, 112.77,
120.700, 121.74, 123.31, 129.57, 131.54, 132.28,
133.06, 133.62, 134.68, 143.15, 144.18 (Caiene,
Carom), 166.75, 168.36 (2 C=0) ppm.

MS: m/z: 368 (100) [M"], 339 (21), 325 (24), 218
(82), 245 (83).

(3E)-5-bromo-1'-ethyl-1-methyl-3,3'-biindole-
2,2'(1H,1'H)-dione (g9):

Red powder; yield: (94%); mp: 190-192 °C. IR
(KBr): 1670, 1672 (C=0) cm™.

'H NMR (300.13 MHz, CDCl3): § =1.30 (3 H, t, 3J
=7.23 Hz, N-CH,-CHs), 3.26 (3 H, s, N-CH), 3.84
(2 H, g, 3 = 7.23 Hz, N-CH2-CHs), 6.65 (1 H, d, 3]
= 8.28 HZ, CHarom), 6.80 (1 H, d, 3 = 7.75 HZ,
CHarom), 7.03 (1 H, t, 3 = 7.75 Hz, CHarom), 7.37 (1
H, t,3] = 8.15 Hz, CHarom), 7.48 (1 H, dd, 3] = 8.27,
1.97 Hz, CHaom), 9.20 (1 H, d, 3] = 8.02 Hz,
CHarom), 9.44 (1 H, d, 3J=1.93 HZ, CHarom) ppm.

15C NMR (75.47 MHz, CDCls): § = 12.60 (N-CH2-
CHs), 26.22 (N-CHs), 34.72 (N-CH2-CHs), 107.84,
108.86, 115.02, 121.46, 122.28, 123.01, 130.37,
131.75, 132.41, 132.95, 134.55, 134.95, 143.88,
14468, (Calkene, Carom), 16734, 16747 (2 C:O)

ppm.

MS: m/z: 382 (4) [M*], 353 (1), 339 (2), 325 (2) 43
(69).
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Highly efficient catalyst-free synthesis of isoindigo derivatives
In ionic liquid as a reusable media
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Abstract: A simple, efficient, and green method for synthesis of isoindigos by reaction of oxindoles, and isatins
under conventional heating using 1-benzyl-3-methylimidazolium Chloride, [Bnmim]ClI, as a neutral, effective
and reusable media is described. This method has several advantages, for example simple procedure with an
easy workup, shorter reaction times, and excellent yields without any byproduct.
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