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5,5'-((4-nitrophenyl)methylene)bis(6-
aminopyrimidine-2,4(1H,3H)-dione) (3b):

Yellow crystal, FT-IR (KBr, cm™): 3390 (NH,
Stretch), 2954, (aliphatic C-H stretch), 1722 and
1656 (C=0 stretch), 1593, 1458, (C=C Stretch),
1512 and 1346 (NO, Stretch), 1278 (C-N stretch),
792, 844 (Aromatic C—H out of plan bending),
'HNMR (300 MHz, DMSO-de): 8= 5.41 (s, 1H, C-
H), 6.76 (br, 4H, 2NH,), 8.12 (d, 2H, J = 9Hz, Ar-
H), 7.36 (d, 2H, J = 9Hz, Ar-H), 10.48 (br, 2H,
NH),10.61 (br, 2H, NH), C NMR (75MHz,
DMSO-de): 8= 33.5,85.8,123.3,128.4,145.7, 149.2,
150.2, 154.7,155.8.

5,5'-((2-nitrophenyl)methylene)bis(6-
aminopyrimidine-2,4(1H,3H)-dione) (3¢):

Yellow crystal, FT-IR (KBr, cm'l): 3348, 3176
(NH, Stretch), 3122 (Ar-H Stretch), 2952,
(aliphatic C-H stretch). 1722 and 1658 (C=0O
stretch), 1620, 1598, (C=C Stretch), 1523 and
1394(NO; Stretch), 1352 (C-N stretch), 846, 802,
773 (Aromatic C — H out of plan bending),
'HNMR (300 MHz, DMSO-d¢): &= 5.87 (s,1H, C-
H), 6.52 (br, 4H, 2NH,), 7.32-7.40 (m, 2H, Ar-H),
7.52-7.61 (m, 2H, Ar-H), 10.42 (br, 2H, NH),10.56
(br, 2H, NH), °C NMR (75MHz, DMSO-d¢): &=
32.5, 883, 1124, 1199, 127.7, 131.9, 133.0,
144.4, 150.3, 151.4, 155.6.

5,5"-((2-methoxyphenyl)methylene)bis(6-
aminopyrimidine-2,4(1H,3H)-dione) (3e): White
crystal, FT-IR (KBr, cm™): 3357, 3166 (NH,
Stretch), 3010 (Ar-H Stretch), 2994, (aliphatic C-H
stretch). 1708 and 1627 (C=0 stretch), 1595, 1521
(C=C Stretch), 1384 (C—-N stretch), 833, 757
(Aromatic C—H out of plan bending), 'HNMR (300
MHz, DMSO-dg): ¢ 3.65 (s, 3H, OCH3), 5.28 (s, H,
CH), 6.51 (br, 4H, 2NH,), 6.80-6.86 (m, 2H, Ar-
H), 7.08-7.15 (m, 2H, Ar-H), 10.40 (s, 4H, 4NH)
ppm. °C NMR (75 MHz, DMSO-d¢): 6= 29.5
(CH), 58.0 (OCHs,), 87.1, 110.9, 120.1, 129.1,
150.2, 151.4, 153.9, 155.6, 157.8 ppm.

5,5'-((3-methoxyphenyl)methylene)bis(6-

aminopyrimidine-2,4(1H,3H)-dione) (3f): White
crystal, FT-IR (KBr, cm™): 3344, 3137 (NH,
Stretch), 3010 (Ar-H Stretch), 1724 and 1656
(C=O0 stretch), 1581, 1512 (C=C Stretch), 1394 (C-
N stretch), 811, 786 (Aromatic C—H out of plan
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bending), 'HNMR (300 MHz, DMSO-d): d= 3.66
(s, 3H, OCH3), 5.30 (s, H, CH), 6.63 (s, 1H, Ar-H),
6.69 (d, 2H, J= 6 Hz, Ar-H), 6.70 (br, 4H, 2NH,),
7.14 (t, 1H, J =9 Hz, Ar-H), 10.35 (s, 2H, 2NH),
10.54 (s, 2H, 2NH) ppm. “C NMR (75 MHz,
DMSO-dg): d= 32.9 (CH), 58.2 (OCH;), 86.5,
110.0, 113.4, 119.5, 129.0, 141.8, 150.2, 154.7,
159.5 ppm.

5,5'-((2,4-dihydroxyphenyl)methylene)bis(6-
aminopyrimidine-2,4(1H,3H)-dione) (3h):

White crystal, FT-IR (KBr, cm™): 3355, 3174 (OH
and NH,; Stretch), 3087 (Ar-H Stretch), 2994, 1712
and 1633 (C=0 stretch), 1587, 1525 (C=C Stretch),
1386 (C-N stretch), 840, 792 (Aromatic C—H out
of plan bending), "HNMR (300 MHz, DMSO-do):
0= 5.42 (s, H, CH), 6.76 (br, 4H, 2NH,), 7.51-7.59
(m, 2H, Ar-H), 7.81 (s, 1H, Ar-H), 8.01 (d, 1H, J=
6 Hz, Ar-H), 10.47 (s, 2H, 2NH), 10.64 (s, 2H,
2NH) ppm. “C NMR (75 MHz, DMSO-ds): 6=
33.0 (CH), 85.5, 120.7, 121.7, 129.6, 134.2, 142.8,
148.8, 150.2, 154.8, 165.8 ppm.

5,5'-((2,4-dichlorophenyl)methylene)bis(6-
aminopyrimidine-2,4(1H,3H)-dione) (3i):

White crystal, FT-IR (KBr, cm™): 3317, 3197 (NH,
Stretch), 3066 (Ar-H Stretch), 1712 and 1639
(C=O0 stretch), 1587, 1531 (C=C Stretch), 1400 (C—
N stretch), 881, 765 (Aromatic C—H out of plan
bending), 'HNMR (300 MHz, DMSO-dq): 6= 5.27
(s, H, CH), 6.47 (br, 4H, 2NH,), 7.28-7.44 (m, 3H,
Ar-H), 10.43 (s, 2H, 2NH), 10.53 (s, 2H, 2NH)
ppm. °C NMR (75 MHz, DMSO-d¢): 6= 32.1
(CH), 85.5, 126.9, 129.1, 130.8, 131.0, 133.6,
138.3, 150.1, 154.4, 164.2 ppm.

5,5'-((2-chlorophenyl)methylene)bis(6-
aminopyrimidine-2,4(1H,3H)-dione) (3j):

White crystal, FT-IR (KBr, cm™): 3369, 3137 (NH,
Stretch), 3056 (Ar-H Stretch), 1710 and 1623
(C=0 stretch), 1587, 1515 (C=C Stretch), 1390 (C—
N stretch), 854, 796 (Aromatic C—H out of plan
bending), "HNMR (300 MHz, DMSO-dg): 6= 5.30
(s, H, CH), 6.54 (br, 4H, 2NH,), 7.14-7.32 (m, 4H,
Ar-H), 10.39 (s, 2H, 2NH), 10.49 (s, 2H, 2NH)
ppm. “C NMR (75 MHz, DMSO-d¢): d= 32.3
(CH), 86.1, 126.8, 127.5, 129.5, 129.8, 132.8,
139.0, 150.1, 154.4, 165.4 ppm.
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Synthesis of Bis(aminopyrimidine) Derivatives using
Graphene Immobilized Cobalt Ferrite
(CoFe,0,@CS@GO) as Catalyst

M. Masoumparast, M. Mokhtary*, H. Kefayati

Department of Chemistry, Faculty of Science, Rasht Branch, Islamic Azad University, Rasht, Iran

Abstract: In this study, graphene oxide immobilized on chitosan contains cobalt ferrite
(CoFe,04@CS@GO) as a new recyclable magnetic nabnocatalyst was used in the synthesis of
bis(aminopyrimidine) derivatives by the reaction of aromatic aldehydes and 6-aminouracil in ethanol
with good to excellent yields under reflux conditions. The CoFe,O4@CS@GO catalyst can be easily
recovered by magnetic separation and used several times without significantly reducing its catalytic
activity. The catalyst was characterized by Fourier transform infrared spectroscopy (FT-IR), X-ray
diffraction (XRD), thermal gravimetric analysis (TGA), scanning electron microscopy (SEM), energy-
dispersive X-ray spectroscopy (EDs) and vibrating sample magnetometer (VSM).The high efficiency
of the products and easy separation of the nanocatalyst from the products with external permanent
magnet are some advantages of this method. Products were identified by the comparison of their
physical properties and spectra data, with those reported for authentic samples.

Keywords: Graphene oxide, Cobalt ferrite, Magnetic catalyst, 6-Aminouracil, Bis(aminopyrimidine).
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