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Synthesis and Anticoagulant Properties of Transition Metal Complexes with Ferulic Acid
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Abstract: The complexes of (C,HsO,).M -mH,0 (M=Fe, Co, Ni, Cu, Zn) were obtained by the reaction of ferulic
acid with metal ions in ethanol solution by solvent-thermal method. The composition of this complexes were
characterized by IR, UV, fluorescence spectra, TG-DTA and elemental analysis methods. Meanwhile, the
anticoagulant properties of ferulic acid and its complexes were tested by coagulation time (CT), recalcification
time (RT), activated partial thromboplastin time(APTT), and prothrombin time (PT). The results showed that the
complexes all have better anticoagulant action than that of ferulic acid in related anticoagulant experiments. It
was observed that ferulic acid and the complexes could reduce the fluorescence intensity and enhanced the UV
intensity of human serum albumin (HSA). The precense of complexes can cause a change of the human serum
albumin conformation. The interaction between HSA and the complexes may be the one of reasons for

anticoagulant function of the complexes.
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Fig.1 Molecular structure of ferulic acid
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Table 1 TG-TDA Data of Complexes

Water losing

Water losing rate / %

Residual weight / %

Complexes temperature / °C Found(Cale.) Exothermic peal /G Found (Calc.)
FA-Fe-5H,0 50~100 11.7(12.41) 252 33.3(33.67)
FA-Co-4H.0 50~130 13.2(13.93) 32 13.4(14.34)
FA-Ni-4H.0 50~100 14.0(13.92) 282 14.1(14.45)
FA-Cu-2H,0 50~110 8.7(7.40) 215 17.3(16.46)
FA-Zn-2H.0 50~110 6.7(739) 371 17.5(16.63)
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Fig.4 Emission spectra of ferulic acid and complexes
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Table 2 Elemental analysis of complexes

Complexes C% Found(Calc.) H% Found(Calc.)
(C1oHsOy)sFe - 5H,0 49.96(49.66) 5.30(5.10)
(C1Hy04),Co-4H,0 46.88(46.43) 5.53(5.02)
(C1oHy04)oNi - 4H,0 46.01(46.44) 5.75(5.03)
(C1oHy04),Cu - 2H0 49.20(49.43) 4.11(4.53)
(C1Hy04)2Zn - 2H,0 49.89(49.25) 4.50(4.51)
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Table 3 Coagulation time of ligand and complexes

Compound ~ Volume / mL.  Concentration / (mol-L™)  CT / min
Blank 0 0 4 (x0.1)
FA 0.25 2.0x10° 7 (0.1)
FA-Fe 0.25 2.0x107 22(x0.2)
FA-Co 0.25 2.0x10° 32(:0.2)
FA-Ni 0.25 2.0x10° 15(x0.1)
FA-Cu 0.25 2.0x107 8 (x0.2)
FA-Zn 0.25 2.0x10° 9 (x0.1)
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Table 4 Coagulation time of different concentrations’

ligand and complexes

Compound  Volume / mL  Concentration / (mol-L")  CT / min
FA 0.25 2.0x10° 4.2(x0.1)
0.25 2.0x10™ 6.5(0.1)
0.25 2.0x10° 7.0(x0.2)
FA-Fe 0.25 2.0x10° 4(x0.1)
0.25 2.0x10" 12(x0.1)
0.25 2.0x107 22(x0.2)
FA-Co 0.25 2.0x10° 5.5(0.1)
0.25 2.0x10" 22(x0.2)
0.25 2.0x107 32(x0.2)
FA-Ni 0.25 2.0x10° 4.5(x0.1)
0.25 2.0x10™ 7(x0.1)
0.25 2.0x10° 15(x0.2)
FA-Cu 0.25 2.0x10° 5(x0.1)
0.25 2.0x10™ 7(x0.1)
0.25 2.0x10° 8(x0.2)
FA-Zn 0.25 2.0x10° 5(x0.1)
0.25 2.0x107 7(+0.1)
0.25 2.0x10° 9(x0.2)
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Table 5 Recalcification time of ligand and complexes

Compound RT /s
Blank 85(x1)
FA 88(+2)
FA-Fe 91(2)
FA-Co 103(x3)
FA-Ni 99(2)
FA-Cu 95(2)
FA-Zn 98(+2)
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Table 6 Coagulant activity of ligand and complexes

Concentration /

Compound (mol L) Volume /mL. APTT /s PT /s
Blank 0 0 27.50(x1) 12.40(x1)
FA 2.0x10™ 0.25 34.00(+2) 13.00(x1)
2.0x107 0.25 34.20(x2) 13.60(x1)
FA-Fe 2.0x10™ 0.25 33.70(x2) 13.30(x1)
2.0x107 0.25 34.70(£2) 13.50(x1)
FA-Co 2.0x10™ 0.25 34.00(x2) 13.20(x1)
2.0x10° 0.25 36.50(x2) 13.80(x1)
FA-Ni 2.0x10™ 0.25 33.20(x2) 13.10(x1)
2.0x10° 0.25 33.20(x2) 13.20(x1)
FA-Cu 2.0x10™ 0.25 33.00(x2) 13.20(x1)
2.0x10° 0.25 34.70(x2) 13.50(x1)
FA-Zn 2.0x10™ 0.25 34.20(x2) 13.10(x1)
2.0x10° 0.25 34.50(£2) 13.60(x1)

Reference
vl 25~37 10~13
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Fig.6  Effect of FA-Cu on fluorescence spectra of HSA
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