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:dihydrochromenol[8,7-h]chromene-2-carbonitrile
Mp: 165-168°C; Yield: 92%; 'H-NMR (250 MHz,
DMSO): 6=7.83 (d, 1H, J=7.5Hz), 7.52 (d, IH, ] =
7.5 Hz), 7.32-7.35 (m, 3H), 7.19-7.27 (m, 3H), 6.92
(d, 1H, J=7.5 Hz), 6.82 (s, 2H), 6.27 (s, 1H), 4.47
(s, 1H), 2.49 (s, 3H); “C-NMR (75 MHz, DMSO):
0 =178.2, 161.4, 155.8, 153.6, 143.5, 141.3, 129.9,
128.9, 126.7, 1253, 125.2, 124.8, 121.9, 120.2,
116.1, 115.9, 115.4, 110.3, 58.7, 28.3, 18.8; FTIR
(KBr, cm™): 3453, 3350 (NH,), 2148 (CN), 1671
(C=0
GOV F = s — guS 1=V ) = e — e |-
(V) e sisgsS == (a9 (VA=) giag)S'g 0
2-amino-9-methyl-11-oxo0-4-phenyl-4,11-
:dihydrochromeno[7,8-h]chromene-3-carbonitrile
Mp: 158-160°C; Yield: 89%; 'H-NMR (250 MHz,
DMSO0): 6 =7.93 (d, 1H, J=7.25 Hz), 7.61 (d, 1H, J
= 7.75 Hz), 7.36-7.39 (m, 3H), 7.40-7.25 (m, 3H),
6.75 (s, 2H), 6.21 (s, 1H), 4.49 (s, 1H), 2.49 (s, 3H);
13CIINMR (75 MHz, DMSO): § = 159.7, 157.8,
139.8, 137.1, 131.5, 128.6, 127.8, 125.9, 1254,
124.8, 120.7, 119.8, 118.9, 118.4, 116.5, 112.2,
111.6, 58.7, 29.1, 19.7; FTIR (KBr, cm—1): 3478,
3423 (NH,), 2370 (CN), 1689 (C=0
A= - guS A= o5~ S g, 0= + — ginal-¥
(¥) JrisgyS=¥=(eg)S (V=) 9l ymgpien (63
2-amino-10-hydroxy-6-methyl-8-oxo-4-phenyl-
:4,8-dihydropyrano[3,2-g]chromene-3-carbonitrile
Mp: 219-231°C; Yield: 93%; 'H-NMR (250 MHz,
DMSO0): 6 =8.81 (s, 1H), 7.85-7.86 (m, 3H), 6.98 (s,
1H), 6.70 (s, 1H), 6.19 (s, 1H), 4.61 (m, 2H), 2.23 (s,
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-2amino-4-methyl-2-0x0-4'-phenyl-2H,4'H-[6,6'-
:bichromene]-3'-carbonitrile
Mp: 149-151°C; Yield: 91%; '"H-NMR (250 MHz,
DMSO): 6 = 7.96 (s, 1H), 7.77 (d, 1H, J=7.75Hz),
7.55(d, 1H,J =7.75 Hz), 7.52 (d, 1H, J = 7.75 Hz),
7.35-7.38 (m, 3H), 7.20-7.22 (m, 2H), 7.00 (d, 1H,
J=8 Hz), 6.82 (s, 2H), 6.45 (s, 1H), 4.47 (s, 1H), 2.41
(s, 3H); 13C-NMR (75 MHz, DMSO): é = 176.9,
159.8, 152.4, 152.1, 151.9, 140.1, 137.9, 135.8,
130.2, 129.1, 128.3, 127.5, 127.1, 126.6, 125.8,
121.7, 120.6, 119.7, 117.8, 116.9, 11.9, 58.7, 29.4,
19.0; FTIR (KBr, cm™): 3485, 3424 (NH,), 2359
(CN), 1680 (C=0
shog)S g ket (63— SV —5uS HA- itoV—gial-Y
(¥) e i ¥ (VA-h)
3-amino-7-methyl-9-ox0-1-phenyl-1,9-
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3H); BC-NMR (75 MHz, DMSO): 6 = 178.2, 159.8,
151.8, 150.6, 139.6, 128.5, 127.4, 126.1, 125.6,
116.8, 116.0, 115.1, 114.6, 11.2, 58.7, 28.3, 18.8;
FTIR (KBr, cm™): 3426, 3425 (NH,), 2387 (CN),
1689 (C=0
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2-amino-4-(4-chlorophenyl)-10-hydroxy-6-
methyl-8-o0x0-4,8-dihydropyrano[3,2-g]chromene-
:3-carbonitrile
Mp: 211-213°C; Yield: 88%; 'H-NMR (250 MHz,
DMSO): 6 =7.37 (d, 2H, J=8.4Hz), 7.33 (d, 2H, ] =
7.5 Hz), 7.19 (s, 1H), 6.81 (s, 2H), 6.27 (s, 1H), 4.48
(s, 1H), 2.47 (s, 3H); 13C[INMR (75 MHz, DMSO):
5 =176.8, 160.5, 152.1, 143.2, 142.1, 137.9, 131.9,
128.9,126.5,119.3,118.4,117.1,116.4,111.7, 58.7,
29.3, 18.7; FTIR (KBr, cm™): 3484, 3415 (NH,),
2228 (CN), 1680 (C=0
A= JitoF = (oS 9 )20 - = (i 5T )-F - gipel-Y
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2-amino-4-(3-chlorophenyl)-10-hydroxy-6-
methyl-8-0x0-4,8-dihydropyrano[3,2-g]chromene-
:3-carbonitrile
Mp: 171-174 °C; Yield 89%. 'H-NMR (250 MHz,.
DMSO): 6 =7.32-7.41 (m, 3H), 7.00 (s, 1H), 6.81 (s,
2H), 6.27 (s, 1H), 4.48 (s, 1H), 2.47(s, 3H); “C-NMR
(75 MHz, DMSO): § =176.8, 160.5, 152.2, 143.1,
142.3, 142.1, 137.9, 132.9, 131.6, 127.9, 125.1,
119.1, 1184, 117.2, 116.3, 114.6, 111.8, 58.4, 29.1,
18.9; FTIR (KBr, cm™): 3447, 3443 (NH,), 2360
(CN), 1728 (C=0
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Synthesis of new coumarin derivatives by using Ti-Al/Al, O,
nanocomposite and evaluation of their antibacterial activity
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Abstract: Due to the importance of coumarin derivatives and specially pyrano coumarins, as well as their
different chemical and biological properties, we synthesized pyrano [2,3-h] coumarins by using reactions
of 5,7-dihydroxy-4-methylcoumarin, aryl aldehydes, and malononitrile in the presence of Ti-Al/ALO,
nanocomposite in methanol. The structures of the products were identified by FIIR, '"H-NMR, and *C-NMR
spectroscopy. The excellent yields, simplicity, easy work-up and short reaction times are the most significant
advantages of this method. Some antibacterial activities were evaluated via the disk diffusion method
and the results showed that 8-amino-5-hydroxy-4-methyl-2-oxo0-10-phenyl-2,10-dihydropyrano[2,3-f]
chromene-9-carbonitrile (7) has significant pharmaceutical activities as antibacterial reagent comparing to

Staphylococcus aureus and Escherichia coli.
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