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FTIR (KBr): 3251, 3056, 2966, 2855, 1651, 1595, 1448, 1372, 1252, 1071 cm™; '"H NMR (400 MHz,
CDCl;) 6: 1.53 (t, J = 7.0 Hz, 3H, CH;CH,), 2.72 (dd, J = 14.0, 2.0 Hz, 1H, H'-5), 2.84 (dd, J = 14.4, 5.4
Hz, 1H, H"-5), 4.30-4.33 (m, 1H, OCH,H,), 4.40-4.48 (m, 1H, OCH,Hy,), 5.08-5.18 (m, 1H, H-6), 6.26-
6.33 (m, 1H, ArH), 6.37 (s, 1H, H-2), 6.49 (m, 1H, ArH), 6.63 (t, /= 7.0 Hz, 2H, ArH), 6.76 (t, /= 7.5 Hz,
1H), 6.85 (d, J= 7.2 Hz, 2H, ArH), 6.94 (d, J = 6.0 Hz, 1H, ArH), 7.15-7.29 (m, 9H, ArH), 7.43 (d, J= 6.8
Hz, 1H, ArH), 10.29 (s, 1H, NH) ppm; °C NMR (100 MHz, CDCls) J: 16.0, 34.6, 56.3, 59.3, 61.2, 95.1,
96.6,99.9, 113.5, 122.7, 126.3, 126.5, 127.3, 127.3, 127.6, 127.8, 128.8, 129.6, 130.2, 131.5, 135.5, 136.1,
140.2, 142.9, 144.2, 149.3, 156.4, 169.3 ppm; MS (EL 70 eV): m/z= 726 [M"].
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FTIR (KBr): 3239, 3064, 2979, 2834, 1647, 1603, 1462, 1370, 1248, 1068 cm™; 'H NMR (400 MHz,
CDCl,) d: 1.47 (t, J = 8.0 Hz, 3H, CH;CH,), 2.70 (dd, /= 15.4, 2.7 Hz, 1H, H'-5), 2.83 (dd, /=154, 5.6
Hz, 1H,H"-5), 3.79 (s, 6H, OCH3), 4.27-4.35 (m, 1H, OCH,Hy), 4.42-4.49 (m, 1H, OCH,Hy), 5.04 (s, 1H,
H-6), 6.20 (d, J =6.0 Hz, 2H, ArH), 6.29 (s, 1H, H-2), 6.39 (d, J = 6.80 Hz, 2H, ArH), 6.76-6.88 (m, 5H,
ArH), 7.04-7.24 (m, 7H, ArH), 10.26 (s, 1H, NH) ppm; °C NMR (100 MHz, CDCly) 6: 15.9, 34.7, 55.8,
56.4, 56.5, 58.8, 61.1, 100.2, 109.5, 114.8, 115.3, 115.8, 120.3, 128.3, 128.5, 128.7, 132.7, 133.1, 135.1,
136.2, 138.2, 147.1, 156.5, 159.4, 160.1, 169.3 ppm; MS (EI, 70 eV): m/z= 692 [M"].
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FTIR (KBr): 3244, 3035, 2978, 2917, 2855, 1654, 1594, 1516, 1485, 1254, 1175, 1074 ecm™; 'TH NMR
(400 MHz, CDCL,) &: 1.48 (t, J = 6.8 Hz, 3H), 2.19 (s, 3H), 2.31 (s, 3H), 2.71 (dd, J = 2.4, 15.2 Hz, 1H),
2.78 (dd, J=5.2, 15.2 Hz, 1H), 4.30-4.38 (m, 1H), 4.41-4.49 (m, 1H), 5.08 (br s, 1H), 6.30 (t, /=8, 11.2
Hz, 3H), 6.40 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 6.98 (d, J = 8 Hz, 2H), 7.07(d, J = 8.4 Hz,
2H), 7.24-7.29 (m, 6H), 10.23 (br s, 1H) ppm; “C-NMR (100 MHz, CDCly) &: 14.8, 20.1, 20.9, 33.6,
54.9, 57.3, 59.7,97.3, 113.0, 125.8, 125.8, 127.8, 128.1, 128.3, 128.7, 129.6, 132.0, 132.7, 135.0, 135.9,
141.2, 142.8, 144.4, 156.2, 168.0 ppm; MS (EL 70 eV): m/z= 571 [M+].
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Preparation, characterization of graphene oxide nano catalyst
functionalized copper-metformin complex and investigation of its

catalytic activity in synthesis of tetrahydropyridine derivatives in mild
condition

Melika Eftekhar

Assistant Prof. of Organic Chemistry, Department of Chemistry, Islamic Azad University Qeshm Branch,
Qeshm, Iran.

Abstract: In this research, at first, the graphene oxide sheets were prepared by the
Hummers method and in continuation metformin molecule was linked to the edges of
graphene oxide through the nucleophilic reaction of amine moieties of metformin with
carbonyl groups of graphene oxide by covalent bonding, followed by coordination
copper metal on nitrogen atoms of metformin and formation of graphene oxide copper-
metformin complex. The prepared nanocatalyst was well characterized by various
techniques such as FT-IR, XRD, TEM, EDS, TGA, and ICP-OES. All analyses
confirmed the successful immobilization of this complex on the surface of GO. The
synthesized catalyst was applied to evaluate its performance in the synthesis of
tetrahydropyridine derivatives by the reaction of aryl aldehydes, aryl amines, and ethyl
acetoacetate. This method exhibited good catalytic efficiency with a high yield of
products. Moreover, the suggested catalyst could be recycled for several times
consecutive cycles without a noticeable decrease in its catalytic activity or metal
leaching.

Keywords: Graphene oxide, Copper, Complex, Tetrahydropyridine, Heterogeneous
catalysis
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