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Materials and Methods:

'H-NMR and *C-NMR spectral analysis were carried out on Bruker-Advance Digital 300 MHz
and 75 MHz instruments where tetramethylsilane (TMS) wasused as internal standard. Infrared
spectra were recorded in KBr pallets in reflection mode on a Perkin Elmer RX-1 FTIR
spectrophotometer. Single crystal of compound lawas mounted on a Bruker-AXS SMART
APEX Il diffractometer equipped with a graphite monochromator. Mass spectra were recorded
on Waters Xevo G-2 SQ TOF electrospray ionization mass spectrophotometer. All the reactions
were monitored by thin layer chromatography carried out on Merck aluminum-blocked silica gel
plates coated with silica gel G under UV light and also by exposure to iodine vapor for detection.
Melting points were recorded on a KoflerBlock apparatus. Synthetic grade chemicals from

Sigma-Aldrich, Spectrochem and E-Merck were used for carrying out the organic reactions.

Experimental Procedures:

General procedure for the synthesis of 4-aminocoumarin:A mixture of 4-hydroxycoumarin
(0.01 mol) and ammoniumacetate (0.1mol) was stirred at 160°Cfor 3h. After completion of the
reaction, the contentwas cooled to room temperature and then poured intowater (200 mL) and
stirred for 10 min. The precipitate was filtered, which was then washed with water and ethanol to

obtain pure4-aminocoumarin.
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General procedure for the synthesis of 4-(n-phenylamino)-2H-chromen-2-one: A mixture of
4-hydroxycoumarin (0.01 mol) and aniline (0.03mol) was stirred at 160°C for 20 min.The
resulting mixture is dissolved in methanol (30 mL) and then0.1 molar aqueous sodium
hydroxidewas addeddropwise to the above methanolic solution with stirring. After 5- 10 min the
precipitate formed which is washedwith ethanolto obtain pure4-(phenylamino)-2H-chromen-2-

one.
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General procedure for the synthesis of 4-(n-cyclohexylamino)-2H-chromen-2-one: A mixture
of 4-hydroxycoumarin (0.01 mol) and cyclohexylamine (0.05mol) was stirred at 160°C for 1
hr.The resulting mixture is dissolved in methanol (30 mL) and then0.1 molar aqueous sodium
hydroxidewas added dropwise to the above methanolic solution with stirring. After 30 min the
precipitate formed which is washedwith ethanolto obtain pure4-(cyclohexylamino)-2H-chromen-

2-0ne.
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Preparation of catalyst:

Fe(NO3)3-9H,0 (4 mmol), Cu(NOg3),-3H,0 (2 mmol)and citric acid (9 mmol) were dissolved
completely in distilledwater (50 ml). The solution was heated up to 90 °C toevaporate the water
in an oil bath under continuous stirringand the citric acid was then decomposed at 300 °C. After

thereaction, the resultant powder was calcined at 500 °C for 2 hto get the CuFe,O4nano powder.



General procedure for the synthesis of chromeno[4,3-b]pyrrol-4(1H)-one derivatives (1a-
1x)

A mixture of 4-aminocoumarin (1 mmol), phenyl glyoxalderivative (1 mmol), and aniline (1
mmol) and CuFe,O4 (10 mol%) was stirred in water (5 ml) at 70 °C for a required period of time
(TLC). After completion of the reaction, water was removed under reduced pressure from the
reaction mixture and the resulting mass further stirred with 5 ml ethanol and within a few
seconds after stirring was stopped, the catalyst was deposited on the magnetic bar and removed
using an external magnet, leaving a clear solution. The solvent (ethanol) was then evaporated
under vacuum to achieve the crude product which was crystallized from ethanol to get the pure

products.



Spectral data of the synthesized compounds:

2-phenyl-3-(phenylamino)chromeno(4,3-b]pyrrol-4(1H)-one(1a):

Characteristics:Paleyellow crystalline solid(Yield 324 mg, 92%);M.p.: 275-277°C.IR (KBr) : v =
3405, 1674,1537,1495 cm™; 'H NMR (300 MHz, DMSO-dg): & 12.58(s, 1H), 8.31 (1H, d, J =
6.9 Hz), 7.80 (2H,d, J = 7.5 Hz), 7.51-7.28 (7H, m), 7.03 (2H, t, J = 7.8 Hz), 6.58 (3H, t,J = 7.8
Hz). 3¢ NMR (75 MHz, DMSO-dg): 6157.21, 151.84, 147.99, 134.34, 131.0, 130.55, 129.34,
129.14, 129.01, 127.88, 126.79, 124.53, 122.11, 121.79, 117.39, 117.20, 114.04, 113.68,
106.10.HRMS of [C,3H1sN»0, + Na']: calcd: 375.1109 found: 315.1107.

2-phenyl-3-(p-tolylamino)chromenol[4,3-b]pyrrol-4(1H)-one (1b):Pale yellow crystalline
solid(Yield322 mg, 88%);M.p.: 255-256°C. IR (KBr): v =3463, 1691, 1512, 1472 cm™. *H NMR
(300 MHz, DMSO-ds): 8:12.53 (1H, s), 8.29 (1H, d, J=7.5 Hz), 7.78 (2H, d, J=7.5 Hz), 7.45-
7.25(7H, m), 6.82 (2H, d, J = 6.6 Hz,), 6.49 (2H, d, J= 6.3 Hz), 2.11 (3H, s). *C NMR (75 MHz,
DMSO-ds): 6 =151.81, 145.48, 134.24, 131.04, 130.16, 129.60, 129.29, 128.97, 127.77, 126.70,
125.93, 12451, 122.39, 122.08, 117.18, 114.03, 113.84, 105.94, 20.50. HRMS of [C4H1sN,0; +
Na']: calcd: 389.1265found: 389.1266.



2-phenyl-3-(o-tolylamino)chromenol4,3-b]pyrrol-4(1H)-one (1c): Pale yellow powder (Yield
308mg, 84%);M.p. : 235-237 °C. IR (KBr): # =3386, 1698, 1512,1461 cm™.*H NMR (300MHz,
DMSO-ds): &: 12.55(1H, s), 8.28 (1H, d, J = 7.5 Hz), 7.74 (2H, d, J = 8.1 Hz), 7.45-7.34 (5H,
m), 7.25 (1H, d, J = 7.2 Hz), 7.00 (1H, d, J = 6.6Hz), 6.74-6.50 (3H, m,J = 7.6 Hz), 6.20 (1H, d,J
= 8.1 Hz), 2.26 (3H, s). *C NMR (75 MHz, DMSO-d): &: 157.27, 151.53, 145.17, 133.93,
130.78, 130.15, 129.89, 129.07, 128.69, 127.52, 126.47, 126.31, 124.31, 122.92, 122.40, 121.85,
117.64, 117.00, 113.76, 111.97, 105.64and 17.95.
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2-phenyl-3-(m-tolylamino)chromeno[4,3-b]pyrrol-4(1H)-one (1d):
Pale yellow powder (Yield 319mg, 87%); M.p.: 236-237 °C. IR (KBr): v =3360, 1702, 1668,
1543, 1509 cm™.*H NMR (300 MHz, DMSO-de): 8:12.58 (1H, s), 8.232 (1H, d, J = 6.6Hz), 7.71
(2H, d, J = 7.5Hz), 7.41-7.22 (7H, m), 6.82 (1H, t, J = 7.7 Hz), 6.35-6.27(3H, m), 2.13 (3H, s).
13C NMR (75 MHz, DMSO-dg): &: 156.89, 151.53, 147.67, 137.80, 134.00, 130.73, 130.26,

129.05, 128.72, 127.57, 126.50, 124.25, 121.81, 121.58, 118.09, 116.93, 114.07, 113.75, 110.59,
105.82and 21.44.
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3-(4-methoxyphenylamino)-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one (1e):Greenish yellow
powder(Yield 313.52mg, 82%); M.p.: 226-227°C. IR (KBr): # =3351, 1678, 1509, 1443cm™. 'H
NMR (300 MHz, DMSO-dg): & :12.53 (1H, s), 8.303 (1H, d,J= 7.8 Hz,), 7.79 (2H, d, J = 7.2 Hz),
7.47-7.29 (6H, m), 7.11 (1H, s), 6.66 (2H, d,J = 7.2 Hz), 6.56 (2H, d, J = 6.3Hz), 3.61 (3H, s).
3C NMR (75 MHz, DMSO-dg): &: 157.41, 152.03, 151.81, 141.50, 134.16, 131.07, 129.60,
129.31, 128.97, 127.70, 126.63, 124.55, 123.10, 122.11, 117.22, 114.91, 114.73, 114.04,
105.72and 55.62.

3-(2-methoxyphenylamino)-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one(1f):Greenish  yellow
powder(Yield 306mg, 80%); M.p.: 248-250°C. IR (KBr): # = 3417, 1693, 1598, 1508, 1446cm™.
'"H NMR (300 MHz, DMSO-ds):  :12.50 (1H, s), 8.24 (1H, d, J = 7.8 Hz), 7.67 (2H, d,J = 7.2
Hz), 7.41-7.31 (5H, m), 7.21 (1H, m), 6.84 (1H, d, J = 7.8Hz), 6.73 (1H, s), 6.55-6.46 (2H, m),
6.14 (1H, d,J = 7.8 Hz), 3.82 (3H, s). *C NMR (75 MHz, DMSO-dg): &: 151.82, 147.62, 135.83,
134.12, 131.21, 129.42, 129.20, 129.01, 127.79, 126.60, 124.68, 122.20, 120.94, 118.19, 117.34,
114.07, 112.16, 110.96, 105.17 and 56.16.
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3-((3-chloro-4-methoxyphenyl)amino)-2-phenylchromeno([4,3-b]pyrrol-4(1H)-one(1g):
Yellow powder(Yield 350mg, 84%); M.p.: 254-256°C. IR (KBr): # = 3385, 3291, 1674, 1505,
1463cm™. *H NMR (300 MHz, DMSO-de): 8: 12.52 (1H, s), 8.22 (1H, d, J = 6.9 Hz), 7.69 (2H,
d,J=6.9 Hz,), 7.36-7.23(7H, m), 6.79 (1H, d, J = 6.9 Hz), 6.57 (1H, s), 6.45 (1H, m), 3.61 (3H,
S). BC NMR (75 MHz, DMSO-dg): 6: 151.55, 146.61, 142.50, 134.14, 130.58, 130.14, 129.11,
128.80, 127.68, 126.49, 124.28, 121.86, 121.60, 121.48, 116.95, 114.74, 113.72, 112.67 and
56.56.

3-(4-fluorophenylamino)-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one (1h):

Browncrystalline solid (Yield 333mg, 90%);M.p.: 274-276°C. IR (KBr): v =3370, 3275, 1674,
1506,1485 cm™.*H NMR (300 MHz, DMSO-ds): 5:12.50(1H, s), 8.30 (1H, d, J = 7.8 Hz), 7.70
(2H,d, J = 7.2Hz), 7.39-7.23 (7H, m), 6.79 (2H, t, J = 8.8 Hz), 6.53-6.48 (2H, m). *C NMR (75
MHz, DMSO-dg): &: 157.18, 151.85, 144.52, 134.38, 130.93, 130.34, 129.36, 129.03, 127.91,
126.78, 124.54, 122.10, 117.21, 115.66, 115.37, 114.54, 114.42, 114.02and 105.92.HRMS of
[C23H1sFN,O, + Na']: calcd: 393.1015 found: 393.1009.



3-(4-chlorophenylamino)-2-phenylchromeno(4,3-b]pyrrol-4(1H)-one(li): Pale Paleyellow
crystalline solid(Yield 344mg, 89%); M.p.: 260-262°C. IR (KBr): v =3375, 3280, 1675, 1505,
1490cm™.*H NMR (300 MHz, DMSO-de): &: 12.61 (1H, s), 8.30 (1H, d, J = 7.5 Hz), 7.77 (2H,
d, J =75 Hz), 7.68 (1H, d, J = 7.8 Hz), 7.48-7.32 (6H, m), 7.07-7.03 (2H, m), 6.61-6.57 (2H,
m).2*C NMR (75MHz, DMSO-de): &: 157.08, 151.85, 147.17, 134.53, 130.82, 129.38, 129.07,
128.89, 128.03, 126.87, 124.53, 122.10, 121.10, 120.60, 117.19, 114.99, 113.98, 106.07.

3-(4-bromophenylamino)-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one  (1j): Pale yellow
powder(Yield 362mg, 84%); M.p.: 234-236°C. IR (KBr): v =3375, 1677, 1487, 1502cm™. 'H
NMR (300 MHz, DMSO-ds): ¢: 12.63 (1H, s), 8.29 (1H, d, J = 8.1 Hz), 7.76 (3H, t, J = 6.9 Hz),
7.47-7.32 (6H, m), 7.16(2H, d, J = 8.7Hz), 6.54(2H, d, J = 8.7Hz). *C NMR (75 MHz, DMSO-
de): 6: 157.09, 151.87, 147.65, 134.59, 131.76, 130.95, 130.82, 129.45, 129.14, 128.11, 126.91,
124.60, 122.14, 120.95, 117.24, 115.55, 114.00, 108.05 and 106.11.



3-((2-iodophenyl) amino)-2-phenylchromeno [4, 3-b] pyrrol-4(1H)-one (1k):

Off white powder (Yield 382mg, 80%);M.p.: 218-219°C. IR (KBr): v =3380, 1680, 1487, 1508
cm™. *H NMR (300 MHz, DMSO-ds): 5:12.65 (1H, s), 8.21 (1H, d, J = 6.9 Hz), 7.93-7.86 (1H,
m), 7.64-7.35 (8H, m), 6.96-6.88 (3H, m), 6.54 (1H, d, J = 8.7 Hz)."*C NMR (75 MHz, DMSO-
de): 8 = 155.05, 151.85, 147.64, 131.72, 129.44, 129.11, 128.10, 126.88, 124.59, 122.11, 117.22,
115.53.

3-(4-nitrophenylamino)-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one (11):

Yellow powder(Yield 373mg,94%);M.p.: 278-280°C.IR (KBr): v =3362, 1684,1502,
1443,1323cm™.*H NMR (300 MHz, CDCI3+DMSO-dg): &: 12.07 (1H, s), 8.01 (1H, d, J =
7.8Hz), 7.83-7.75 (2H, m), 7.48 (2H, d, J = 7.5 Hz), 7.33-7.11 (7H, m), 6.50(2H, d, J = 8.7 Hz).
3C NMR (75 MHz, DMSO-ds): & = 158.39, 152.17, 151.88, 134.82, 130.46, 129.66, 128.78,
128.63, 127.86, 126.72, 125.70, 123.97, 121.59, 117.14, 113.83, 113.10.
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3-(3-nitrophenylamino)-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one(1m): Yellow
powder(Yield 357mg, 90%);M.p.:220-222°C. IR (KBr): ¥ =3391, 1663, 1528, 1439, 1340cm’
1H NMR (300 MHz, DMSO-dg): &: 12.07(1H, s), 8.03 (2H, d, J = 7.2Hz), 7.64-7.49 (4H, m),
7.38-7.18 (6H, m), 7.00 (1H, d, J = 6.0 Hz), 6.42(1H, d, J = 6.3 Hz). *C NMR (75 MHz,
DMSO-dg): 8: 161.54, 152.83, 152.65, 149.19, 148.53, 135.57, 133.90, 133.01, 130.20, 129.03,
128.21, 124.21, 123.63, 120.01, 117.24, 114.63, 111.10and 107.24.

2-phenyl-3-(pyridin-3-ylamino)chromeno[4,3-b]pyrrol-4(1H)-one (1n):

Light pink powder(Yield 311mg, 88%);M.P.: 298-300°C. IR (KBr): v =3380, 1708, 1538,
1485cm™."H NMR (300 MHz, DMSO-de): &: 12.64 (1H, s), 8.29(1H, d, J = 6.9 Hz), 8.01(1H, s),
7.77 (4H, m), 7.44-7.31 (6H, m), 7.01 (1H, m), 6.85 (1H, m). *C NMR (75 MHz, DMSO-dc): 5:
157.10, 151.88, 144.25, 138.46, 136.47, 134.59, 130.81, 129.45, 129.13, 128.12, 126.92, 124.58,
123.97, 122.14, 120.40, 119.30, 117.23, 113.98, and 105.95.
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2-phenyl-3-(pyrazin-2-ylamino)chromeno[4,3-b]pyrrol-4(1H)-one (10):

Light pink powder(Yield 308mg, 87%); M.p.: 300-302°C. IR (KBr): v =3380, 3270,1723, 1680,
1501, 1477cm™*H NMR (300 MHz, DMSO-dg): : 12.68 (1H, s), 8.76 (1H, d, J = 7.8 Hz),
8.29(1H, d, J = 6.9 Hz), 7.99 (1H, s), 7.90 (1H, s), 7.78 (3H, d, J = 7.8 Hz,), 7.50-7.33 (6H,
m)."3C NMR (75 MHz, DMSO-dg): & = 157.03, 155.43, 151.81, 142.19, 134.47, 133.22, 132.87,
131.58, 130.72, 129.44, 129.12, 128.24, 127.20, 124.62, 122.08, 118.64, 117.23, 113.98, 106.3.
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3-(octylamino)-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one (1p) :

Pale yellow powder (Yield 272 mg, 70%); M.p.: 194-195°C. IR (KBr): v = 3370, 1674, 1491
cm™.*H NMR (300 MHz, DMSO-ds): &: 12.18 (1H, s), 8.32 (1H, d, J = 8.4 Hz), 7.80 (2H, d, J =
7.5 Hz), 7.51-7.28 (6H, m), 4.23 (1H, s), 3.79 (2H, t, J = 8.8 Hz), 2.03-1.78 (4H, m), 1.52-1.26
(8H, m), 0.86 (3H, t, J = 6.6 Hz)."*C NMR (75 MHz, DMSO-dg): & = 157.34, 131.10, 130.55,
129.34, 129.14, 129.01, 127.88, 126.79, 124.53, 122.11, 114.04, 113.68, 107.15, 61.49, 29.39,
27.59, 24.53, 22.69, 22.51, 16.68, 16.04.

HN
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3-(cyclohexylamino)-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one (1q) :

Light yellow powder (Yield 262 mg, 73%); M.p.: 190-192 °C. IR (KBr): ¥ = 3382, 3270, 1685,
1477 cm™.*H NMR (300 MHz, DMSO-de): &: 12.19 (1H, s), 8.35 (1H, d, J = 6.9 Hz), 7.80(2H,
d, J = 7.5 Hz), 7.51-7.30 (6H, m), 4.23 (1H,5) , 2.79 (1H, t, J = 6.2 Hz), 2.52-1.88 (2H,m), 1.72-
1.52 (2H,m), 1.22-1.12 (6H,m)."*C NMR (75 MHz, DMSO-ds): & = 157.37, 133.93 130.78,
130.15, 129.89, 129.07, 128.69, 127.52, 126.47, 126.31, 122.92, 122.40, 121.85, 113.76, 105.64,
60.13, 32.83, 28.36, 26.95, 22.95, 16.65.

3-((4-chlorophenyl)amino)-1,2-diphenylchromeno[4,3-b]pyrrol-4(1H)-one (1r) :

Light yellow powder (Yield 315 mg, 68%); M.p.: 175-177°C. IR (KBr): ¥ = 3393, 1746, 1497
1477 cm™.*H NMR (300 MHz, DMSO-dg): &: 7.88-7.79 (6H, m), 7.51-7.28 (3H, m), 7.06-7.01
(6H, m), 7.90 (1H, s), 6.66 (2H, d, J = 7.2 Hz,), 6.58 (1H, t, J =8.5 Hz), 6.53-6.48 (2H, m)."*C
NMR (75 MHz, DMSO-dg): 8 = 158.07, 157.08, 151.85, 147.17, 138.58, 134.53, 130.82, 129.38,
129.07, 128.89, 128.03, 126.87, 124.53, 123.40, 123.07, 122.10, 121.13, 120.60, 117.19, 114.99,
113.98.

3-((4-chlorophenyl)amino)-1-cyclohexyl-2-phenylchromeno[4,3-b]pyrrol-4(1H)-one (1s):
Light yellow powder (Yield 352 mg, 75%); M.p.: 163-165°C. IR (KBr): ¥ = 3378, 1715, 1497
cm.’H NMR (300 MHz, DMSO-dg): 6: 8.08 (1H, d, J=7.2 Hz), 7.80 (1H, d, J = 7.5 Hz), 7.51-
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7.28 (9H, m), 7.06-7.01 (1H, m), 6.62-6.59 (2H, m). *C NMR (75 MHz, DMSO-dg): & = 157.88,
151.84, 147.95, 134.34, 131.00, 130.55, 129.34, 129.14, 129.03, 127.88, 126.79, 124.53, 122.11,
121.79, 118.39, 117.20, 114.04, 113.68, 106.10, 28.59, 26.03, 24.69, 22.51, 18.04.

1-cyclohexyl-3-(octylamino)-2-phenylchromeno([4,3-b]pyrrol-4(1H)-one (1t):

Light yellow powder (Yield 330 mg, 70%); M.p.: 175-177°C. IR (KBr): ¥ = 3380, 1723, 1480,
1405 cm™.*H NMR (300 MHz, DMSO-de): &: 8.25 (1H, d, J = 8.1 Hz,) 7.70-7.65 (1H, m), 7.53-
7.29 (7H, m), 4.38 (1H, s), 4.09 (1H, t, J = 6.9 Hz), 2.53-2.52 (4H, m), 2.41-1.89 (8H, m) ,1.53-
1.41 (m,8H), 1.23-1.09 (4H,m), 0.94 (3H, t, J = 6 Hz) .*C NMR (75 MHz, DMSO-dg): & =
157.34, 131.10, 130.55, 129.34, 129.14, 129.01, 127.88, 126.79, 124.53, 122.11, 114.04, 113.68,
107.15, 63.53, 31.03, 29.59, 27.59, 24.03, 22.69, 22.51, 16.04, 16.68.

OCH,

3-(cyclohexylamino)-2-(4-methoxyphenyl)chromeno[4,3-b]pyrrol-4(1H)-one(1u):

Light yellow powder (Yield 303 mg, 78%); M.p.: 180-181°C. IR (KBr): ¥ = 3392, 3274, 1680,
1501, 1477 cm™.*H NMR (300 MHz, DMSO-dg): &: 12.29 (1H, s), 8.26-8.14 (1H, m,) 7.80 (2H,
d, J =6.6 Hz), 7.51-7.28 (5H, m), 4.23 (1H, s), 3.69 (3H, s), 2.79 (1H, t, J = 6.2 Hz), 2.52-1.88
(2H, m), 1.72-1.52 (2H, m), 1.22-1.12 (6H,m),.*C NMR (75 MHz, DMSO-dg): & = 157.35,
131.15, 130.55, 129.34, 129.14, 129.01, 126.88, 126.79, 124.43, 122.11, 114.04, 113.64, 107.65,
55.19, 31.03, 27.59, 24.03, 22.69, 16.07.

14



3-((4-chlorophenyl)amino)-2-(4-methoxyphenyl)chromeno[4,3-b]pyrrol-4(1H)-one(1v):
Light brown crystalline solid (Yield 382 mg, 92%); M.p.: 245-246 °C. IR (KBr): v = 3450, 3395,
1670, 1526, 1491 cm™'H NMR (300 MHz, DMSO-dg): &: 12.46 (1H, s), 8.24-8.17 (m, 1H),
7.68-7.57(m, 2H), 7.52 (1H, s), 7.36-7.29 (3H, m), 7.01-6.91 (4H, m), 6.91-6.47 (2H, m), 3.73
(3H, s). *C NMR (75 MHz, DMSO-dg): & = 159.33, 157.17, 151.83, 147.47, 134.12, 131.25,
129.25, 128.96, 128.36, 124.57, 123.39, 122.05, 120.54, 119.96, 117.24, 114.98, 114.66, 114.14,
106.15, 55.71.

3-((4-chlorophenyl)amino)-2-(4-chlorophenyl)chromeno[4,3-b]pyrrol-4(1H)-one(1w):

Pale yellowsolid (Yield 383 mg, 91%); M.p.: 267-268°C. IR (KBr): v = 3380, 1723, 1680, 1501,
1477 cm™.*H NMR (300 MHz, DMSO-dg): &: 12.68 (1H, s), 8.76 (1H, d, J = 7.8 Hz), 8.29(1H,
d, J = 6.9 Hz), 7.99 (1H, s), 7.90 (1H, s), 7.78 (3H, d, J = 7.8 Hz,), 7.50-7.33 (6H, m).**C NMR
(75 MHz, DMSO-dg): & = 157.03, 155.43, 151.81, 142.19, 134.47, 133.22, 132.87, 131.58,
130.72, 129.44, 129.12, 128.24, 127.20, 124.62, 122.08, 118.64, 117.23, 113.98, 106.3.
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CH3
N NH

oho ()

Cl
3-((4-chlorophenyl)amino)-2-methylchromeno[4,3-b]pyrrol-4(1H)-one (1x) :

Light brown solid (Yield 259 mg, 80%); M.p.: 279-281 °C. IR (KBr): ¥ = 3408, 3205,1723,

1692, 1594, 1494 cm.!H NMR (300 MHz, DMSO-dg): o: 12.37(1H, s), 8.02 (1H,d, J =7.8

Hz), 7.77 (1H, d, J = 7.5 Hz), 7.67 (1H, s), 7.38-7.22 (3H, m), 7.07-7.03 (1H, m), 6.61-6.57 (

2H, m), 2.21 (3H, s) .*C NMR (75 MHz, DMSO-dg): & = 157.08, 147.17, 134.53, 130.82,
129.07, 128.89, 128.03, 126.87, 124.53, 122.10, 121.10, 120.60, 106.07, 10.17.
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'H NMR and **C NMR Spectra of compounds 1a-1x:

a ~ ©
" ~ o
: Eo8
8 = ~
r~ T T T T T T T T T 1
13 12 1 10 9 8 7 6 5 4 2 1  ppm
Il | | |
\3/ ) WsNe’o -n( \;w(
A L T
3 3 |53
1
H NMR of Compound la
Sotitl
onzgsey
coocaaaa
Sssadaa
i e tJ i
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR of Compound 1a

17




LOT"C
18%°2

29¢e° €

v8p-
G0G"

262"
pLE”®

L L e e e e A CRCRCRY)

N\

€€6°CT

ppm

gy TN
e

'H NMR of Compound 1b

‘50T
ETT
PIT
LTt
‘zet
g2l
Rz
‘gzt
1071 —=
LT ——
‘821
‘621
621
"0€T
ef
PET
32
16T

N\

L

o

a

10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190

3¢ NMR of Compound 1b

18



86z°¢
1] A4

STE°E

L8T"
pie*
L0S"
TES"
T9p9°
STL®
hL”
766"
910"
e’
992"
pre”
69¢€°
S6€E"
1240
Shp°
SEL®
9L
892"
€62°

L e N LR R RS

8pS° 2T

|

\\vz="

10

1

'H NMR of Compound 1¢

“S0T
‘11t
ety
‘LIT
‘LIT
‘12t
'zt
R4S
‘el
‘921
‘921
‘Lzt
"8zl
"6CT
‘62T
"0ET
‘0€T
“EET
14
“161
“LST

NS\

™

T T
150 140

160

170

120 110 100 90 80 70 60 50 40 30 20 10 ppm

130

180

190

3C NMR of Compound 1c

19



e G—"~
€16°2

99€°€E

892°9
L0E"9
8rE"9
96L°9
128°9
Lv8*9
vezZ L
6vZ°L
162°L
82€°L
1SE°L
08E°L
TIp°L
669°L
VL L
122°8
€vZ’8

BLE et —

Jhd Ui___

l

'H NMR of Compound 1d

501
01T
€11
‘piT
911
811
‘121
“Tel
4y
1921 ——
Lt — =
‘821
621
0€T
0ET
‘PET
‘LET
LT
16T
981

N\

Lo

T T T T T T T
110 100 90 80 70 60 50 40 30

T T T T T T
170 160 150 140 130 120

180

190

10 ppm

20

13C NMR of Compound 1d

20



€05°2
60S°2
S1s°2
89€°€
9LE"E
L09°€E
819°€

v

LPS°9
8969
169°9
SL9°9
01T L
€62°L
86€°L
oTP°L
€2h°L
0EP°L
Lvy'L
09%°L
S9p° L
S8L L
608°L
S62°8
12€°8

SN\

Lestet

ppm

1

—2ss

£LV

'H NMR of Compound 1e

*501
PT
PIT
PIT
LTt
‘zz1
‘€21
“pzl

9z1 M
Lzl ——s
‘21
“621
‘621
“1ET
“PET
1T
‘161
‘ST
LG~

v

AR

3

T

T

1%0 180 170

10 ppm

150 140 130 120 110 100 90 80 70 60 50 40 30 20

160

13C NMR of Compound 1e

21



0zvz
wwv.NV
zev°z

852" €
Lz s —>

€28°€

16179
2519
(519
S5p9
61579
)
9¥5°9
8zL"9
1€8°9
Lsgro —
802°L ——=
o0TE"L
See L
298" L
88c" L
£6°L
2L
299" L
989" L
€228
6vZ'8

=

90s-2t

M}luhg i

)

ppm

'H NMR of Compound 1f

V1°6€E
(4481
0L"6€E
86°6€
SZ 0¥
€5°0V
18°0F

91°9¢

LT°SOT
96°011
9T°Z11
LO°PTT
PE'LIT
61°811
¥6°02T
oz-zzt
89°pZ1
09°921
6L°L2T
10°621
0Z°621
Zr ezl
12 1€1
Z1'PET
€8°GET
29°LbT
28 161

|

N\

10 ppm

30 20

40

180 170 160 150 140 130 120 110 100 90 80 70

190

3C NMR of Compound 1f

22



[-18 A4

G8¢’¢E

0T9°€

915721

OCHj3

80°L

'H NMR of Compound 1q

o

"

OCH3

“Hl ”llu‘ ceovssiionia

iy

uloa

]

RPN

L4

ppm

T T T T T T
180 160 140 120 100 80

T
200

3¢ NMR of Compound 1g

23



SIv°C
127°C
9Tv°¢

v

)
ppm

782 €

08% "
88% "
G6%°
€0S°
01S§"
816"
§es”
9L
06L"
0z8”
8ze”
0€E”
SveE”
96€”
LLE
66€
269
9TL
682
ste”

T S A e e R R CRCRC R R AR

=W

006°2T

'H NMR of Compound 1h

T
170

190 180

80 70 60 50 40 30 20 10 ppm

90

110 100

150 140 130 120

160

3¢ NMR of Compound 1h

24



vev-2Z

vse"€
p9EE —

69G6°9
8LG"9
66S°9
L09°9
Leo"L
LEO"L
8G0°L
990°L

I

oy L
Lvv L
pov°L
[4:1 A

0L9°L
969°L
LSL°L
8L L
682°8
rpie8

€19°21

ppm

12 1" 10

13

18's

18°LS
/S

'H NMR of Compound 1i

60°6€
LE"6E
79°6€
26°6€
0z ov
8v°0F
9L ov

L0°90T
86°€TT
66° V1T
6T°LIT
09°02T
01121
ot-zet

mm.qEM
L8921 ——
£0°821 — 7=
68821
L0°62T
8£°621
Z8°0€1
£6°VET
LT LPT

mm.ﬁﬂ\

80°LST —

v

NS

h

10 ppm

20

180 170 160 150 140 130 120 110 100 90

190

13C NMR of Compound 1i

25



L6v°2
2087 —

68€°€

826"
LSG"
671"
8LT"
zze”

9
9
L
L
L
€0F°L l////l
qgy°L
Lbp L
S9F°L
L
L
L
8 -
8

TEL"
sL”
8LL"
982"
€1E”

e CT

jul

J_

060

'H NMR of Compound 1j

*901
-80T
“pII
“GT1
LT
“021
“zet
‘et
“92T
-8zT
‘62T
‘621
“0€T
‘€T
“TET
“pET
“LvT

‘16T w i

TLST

w7z

WS

oy

T T T T T T T T

170 160

180

190

10 ppm

80 70 60 50 40 30 20

90

150 140 130 120 110 100

13C NMR of Compound 1j

26



10 ppm

20

30

100 90 80 70 60 50 40

27

130 120 110

140

13C NMR of Compound 1k

150

| | &
| be
L0 6€
T SE6E
£9°6€
ozv'z N 06°6€
b 50°0F
81 0b
. 9y°0b
vSS°E T VL OF
‘ L
i 4
825°9 EE® ~
155°9 b o]
m;“w/ [0 c
0069 s 5
mwm.m/ J
£5€°L 7 o
im.h./ o (@]
NZ#/ L~ 600 e
oom.r/ EN
£96°L 00 o
L6s°L Ao @) .
B SIS
298°L S\ 1B =) ZOl =~
988°L mm.qwﬁl/
626°L L
S61°8 Fo 900 o mm.wﬁM
= e
| Z Z.mﬂ\
| o
Fe T ZL TET
- 9°LVT
Ee §8° 15T
50° 65T
]
o
0§9°21 — — 800
[ ™
o

T
170 160

180

190




106°¢C

8v°
016"
PIT”
LPT®
veT”
€82°
9ze”
CLy®
S6¥%°
LvL®
oLL®
628"
S66°
120°

e e e e e e e o R R T

W

L90° 2T

ppm

'H NMR of Compound 11

08

(4
G9*

‘oL
‘oL
LL
LL

coo oo
STTmmm

9
TETT
‘L1T
‘121

"Let
"821
" 821
‘621
‘0€T
‘PET
T16T
*2st
"8ST

\

T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30

180

190

10 ppm

20

13C NMR of Compound 11

28



60S°¢C

29E'E—

S90°21

ppm

© _ £t

/¥6T
8¢

~ -8et
—0Lzk
~09'8
b8

1" 10

. ‘F

'H NMR of Compound 1m

Z°L0T
“T11
“PTT
“LTT
-021
“€21
P2l —N_
82T ~—e_
62T ———
“0ET
“€ET
“EET
“GET
“8vT
6T —
-zs1

28T
WGL o=

Y4

A

N\

10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190

3¢ NMR of Compound 1m

29



98y’
16v°

1s€°

168°
S00°
S1E”
81b”
€vp”
8L
6LL"
96L"°
600°
182"
vogE"

199°21 -

;

N

@O~

ppm

T
-2

T
-1

10

12

09
9T
e

LSt
—£zy

Zy

e

'H NMR of Compound 1n

“GoT
“ETT
“LIT
‘61T
‘oct
‘ezt
TEZ1
‘pet
‘9¢t
‘821
‘621
‘621
“0ET
“PET
‘9€1
‘8ET
A
‘161
I°LST

4

—~\
—

W

T T T T T
150 140 130 120 110

160

180

90 80 70 60 50 40 30 20 10 ppm

100

170

190

13C NMR of Compound 1n

30



667°C

9ge"€
sleE—

zee”
zs€”
08€"
oTF"
TEY”
250
LLY”
143
206°
TLL”
LeL®
706"
L66"
qLe”
662"
SvL”
TLL®

0060 @ O P~ f~ [~ [~~~ [~~~ [~~~

8L9°CT

'H NMR of Compound 10

T
120

130

140

10 ppm

70 60 50 40 30 0

80

90

100

110

180 170 160 150

190

13C NMR of Compound 10

31




6LT 2T

'H NMR of Compound 1p

p0°
89°
TS
69°
€0°
6G°
6€"

A

67

ST°LOT

“6€
0"
89"
‘6€
ve"
€5°
6L"

‘19

6€
6€

oy
oF
oy

Nz

89°ETT ——_
pOPTT —

11221
mm.vﬁ#

6L°92T ~—

88°LZT
107621
1621
rET621
GGT0ET
OT°TET

PETLST

N

10 ppm

T
20

30

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70

T
190

13C NMR of Compound 1p

32



121
€p1-

GoT"
602"
0zz"
125"
£pS*

T
I
T
T
T
T
L
1
T
S99°1
60L°T
ozL't
088°1
888°T
6861
€00°C
010°¢C
8112
T4 x4
125°¢2
925°2

4

(4

14

€

14

TLL”
o6L"
[4%: 3

LLw®
62¢°

v8e”
sog”
0€E"
90¥% "
0ER”
99% "
4
0T§"
6L"
9r8”
LEE™
Vel

SN SN

R e e

681°CT

A

'H NMR of Compound 19

§9°91
§6°2¢C
S6°9C

MM”WMW
>

9LETT
G812t
op-zet
267221

T€°921
Ly-921
267 Let
697821
L0"62T
68°6CT
ST 0€T
8L 0€ET
£€6°€ET

LE®LST

S\

L

T
50

60

70

120

130

20 10 ppm

30

40

100 90 80

110

180 170 160 150 140

190

13C NMR of Compound 1q

33



906"

LLe’

LLy®
80G°
Les:
0€6"
8SG"
L8G"
S19°
LS9"
189"
800°
GEO0"
090"
P8z’
S0€”°
0EE"
90¥%"
0EP”
99%°
43
018"
6L
608°
1€8°
088"

z

€

B e S e N LI CRCRCICRTRCRT

N

i

)

ppm

12

'H NMR of Compound 1r

SETL
pIT
L1t
*0z1
‘121
-z21
-€2T
€21
P2l —
921
‘82T — 7=
‘821
‘621
621
‘0€T
“PET
“geT
LyT
16T
“LST
'8ST

e

|

AN

A

W

L

.

| \llmln |

o

10 ppm

30 20

40

180 170 160 150 140 130 120 110 100 90 80 70 60

190

3C NMR of Compound 1r

34



90Z°T
122°1
€vZ'T
0921
196°T
067°T
0Z6°T
888°T
G66°1
£€00°C
010°2
810°C
§20°2

906°¢

="

ppm

W
2

LLE"E

€98°€
B g
206°€
910 ¥

85G°9
L8G9
S19°9
800°L
SE0°L
090°L

v8C"L
S0E“L /
0€€° L —X
90% "L
0Ep°L “ﬂ
99%°L
8v L
0TS°L
6L°L
9I8°L
690°8
€60°8

/

\

y

*90T
"ETT
“PIT
“LTT
"811
‘121
"zet
vl
92T ~2>
‘2T

*621
"621
‘621
“0ET
“TET
“BET
Lyt
“181
"LST

1

o

g8

|

'H NMR of Compound 1s

10

1

12

Wz

WS

10 ppm

20

30

920 80 70 60 50 40

100

35

130 120 110

140

13C NMR of Compound 1s

T T
170 160 150

180

190




126°0
106°0
£96°0
50T
881°T
01zt
81¢'1
6221
sop°T
80F°T
0T8T
8161
Ges T
888°T
G66°T
682°C
062°C
8TIE"Z
G2€°2
66€°C
G0v°2
(138 254

e

S/

NN\ S

§16°¢
1258°¢C
92572

8€e"€

€90°¥
980° ¥
60T° ¥

LLE" ¥

98¢°L
Ti1€°L
PEETL
8LE L
voP L

08" L
S0S°L
TES L
089°L
LI L
0oL L
£vC°8
oLz'8

A

ppm

10

'H NMR of Compound 1t

89°91
70° 91
16722
69722
€0° ¥T
6G°LT
6G° 62
€0° 1€
1 6€
0P "6€
89°6€
96°6€

=

¥z ov
15700
6L°0F

6G°€9

117221
€6 v21 M
6L792T ~ -
88°L21

10°62T
P1°62T
e 62T
GG 0ET

OT"T1E€T

PELST

I N T

T T T T T T
100 90 80 70 60 50 40

T

T T T T
150 140 130 120 110

160

170

T
190

10 ppm

T
20

T
30

T
180

13C NMR of Compound 1t

36



1z1°
€pl:

691"
602"
oze”
126"
€pS*

G99°
60L"
ozl
088"
888"
G86°
€00°
010"
811"
szt
126"
92s°
TLL”
o6L
[}
LLY
L89
62¢

Cmm NN NNNNN NS S e A e

N4

z82°
S0€"
0ge"
90% "
0Er”
99%°
[4:3
01s"
peL"
9I8"
LET:

@®
o
i

8128
09zZ°8

682721

el

)

|

A

ppm

'H NMR of Compound 1u

2176

0%" 6

89°6€

96°6€

¥2° 0

15°0%

6L°07

61°5S
69-LOT
$9 "ETT
50 BTT —
11°zet
£v vzt H””uuu
6L792T ~
88°921
107621
y1 62T
vE*621
557 0€T
ST TET
SE*6ST

IR R S T

T T T T T T
90 80 70 60 50 40 30

T T T T T T T
170 160 150 140 130 120 110 100

180

190

10 ppm

20

13C NMR of Compound1u

37



10 ppm

T
20

30

40

50

T T T
80 70 60

90

100

T
110

T T T
130 120
38

150 140

FE
o
o
Ee
2z 6
Ee 67 °6€
S0V° 2 ——_ S irer
Ten = S0°0¥%
S €€°0F
F®™
N:.MW 19°0%
CEE'E \\HHU . 88°0%
S».m\ sver 1L°66 ——
opL € T >
—
wh'9
0059 - o
025°9 c
8v5°9
0169 w
6€6°9 b
886°9
£00°L ~5e (@]
e “swa m a1 30L
ﬁmé/ b 599 Ay
ZVE' L~ “eowr (@] 99°p1T /
Qe L— 2 13 C 86° 71T
Leat — bZ°L1T
€LS°L Fo_ Y— mm.m:/
€09°L oy ot
el o mo.NSW
259°L b Ind 6e €2l ———
L L5 v2T
€LT°8 wm.wﬁ\
00Z°8 M .
. 96821
812°8 ° ;
. Fe sz mﬁ\
e =z G2 TET
21 pET
- H LyoLbT “
R A €8° 16T
LT°LST ——
. - i
€€°65T
Lo~
o
voy2T — 50
)
o

13C NMR of Compound 1v

L HAH[H[ T

T
170 160

.

"
T
180

190




143484

[44 203

€6S°
p19°
2e9”
190"
290"
690°
062"
€1€”
SEE”
T6€E°
STP"
0vy”
669°
99L"
118°
zie”
SLe”
9z€"
ShE"

e

919°21

)

T
13

ppm

1 10

12

)
b

'H NMR of Compound 1w

60°6€

LE"6E

¥9°6€

26°6€

0z 0%

89 0%

9L 0F
86°€TT
66°PT1
6T°LTT
09°021
01°121T
oH.NNa<////{
SAS/
95 ¥Z1
187921 H”uuuu
18921 ——
£0°821 — 7=
68°821
L0°621
8e 621
287 0€1T
mm.vmﬁ‘\\\w
mm.qmﬂ<\\\\
LT LVT l\\\l
wm.ﬁﬂ\.
81°LST <\\\\1
L2861

A

“

10 ppm

T
20

3¢ NMR of Compound 1w

39



viete
¥ev°2C

[ 41083
pog"€

696"
8LS"
66G°
L09"
Leo”
LEO"
860"
990"
1ee
vve”
o0ze”"
LYvE"
pog”
(410
oL9-”
969°
LSL*®
8L
600°
Geo”

L e i i o Sl o S o o S CR R R

\

——

J

\Z="

€LE"ZT

'H NMR of Compound 1x

Lr

ot

CHs

NH
c

S,

180

10 ppm

20

60 50

70

160 150 140 130 120 110 100

170

190

13C NMR of Compound 1x

40



1: TOF MS ES+

375.1107 2.32e7
1004 |
3521172
=
|
383.1396
351.1086) [ |
\1369.1190
N |
|
|
|
274.2678
|
|
302.2995 323.‘1096340_1737 ‘ |l [
I | o | Jlt ol el e

| AR AALSA AR T T T T T T

T T T T tr?
100 120 140 160 180 200 220 240 260 | 280 300 320 340 360 380 400

ESI-MS of Compound la

TOF MS ES+

. 4.38¢6
389.1266
x
1
11901
o1 2232579
2252610 13 5536541
1621841, 0, oo | asa 5711 91983
‘ ¥ ‘ | | 584.6807
o I T Lo il I il babio il w B )

0 st L1 miz
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600

ESI-MS of Compound 1b

41



1: TOF MS ES+

7
1004 393.1009 3.78¢6
|

o
%

i 393.0142 ] 393.0406 i 393.1277 393.1642
R—— S ‘ :
392980  393.000  393.020

—— y T T miz
393040 | 393060 393080 393100 | 393120 393140 | 393160 39380

ESI-MS of Compound 1h

42



