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Synthesis and characterization of copper( Il ) ternary mixed-ligand complexes
with 1,10-phenanthroline and L-o-amino acid

ZHOU Xiao-hua, CHEN Shi, HUANG He, LE Xue-yi, LIU Jie-zhen
(Department of Applied Chemistry, College of sciences, South China Agric. Univ., Guangzhou, 510642, China)

Abstract: Three new ternary mixed-ligand complexes of copper( Il ) with 1,10-phenanthroline and L-a-amino

acid ( L-valine, L-alaine and L-arginine) were synthesized and characterized by elemental analysis, molar

conductance, infrared spectra, UV-Vis absorption spectra. The compositions of the complexes were confirmed
respectively to be: [ Cu(Phen)( L-val)]«ClO,*H,0, [ Cu(Phen)(L-ala)]-ClO,*0.5H,0 and [ Cu(Phen)
(L-arg) ]+2Cl04°0.5H,0, in which the Phen was bound to copper( Il ) by N, N atoms and L-amino acid, as
a bidentate ligand, coordinately bound to the central Cu** ion by L-a-amino nitrogen and carboxylate oxygen

atoms.
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Tab. 1 The results of elemental analysis, yield and

color of three complexes
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complex color  yield/% w(C)/% w(H)/% w(N)/%
1 BHEB 73 42.76(42.68) 4.15(4.18) 8.86(8.79)
2 WA 76 41.22(40.82) 3.41(3.40) 9.69(9.52)
3 KEE 71 34.57(34.54) 3.70(3.71) 13.86(13.43)
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Tab. 2 Main infrared spectral data of ligands
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ligand VNI V=N vEoo Voo Yo—n 0¢—¢, C— H(Phen?F)
Phen 1 650 854, 740
L-val 3000 s 1636s 1416 m 920 w

L-ala 3000 s 1610s 1413 m 920 w

L-arg 3510~3300s 1700~ 1 680 s 1650 s 1422 m 920 w
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Tab. 3 Main infrared spectral data of complexes

RC&4 ¢/ cm”!

complex  Yo—H VNH," , NH, ViH, vim, V=N veoo Véoo vao,  c—c,c—H(Phen¥) YN
1 3437 s 3268 s 3183 s 1630 s 1384 m 1108s 851,724m 432w
2 3443 s 3227 s 3123 s 1633 s 1388 m 1109s 857,724 m 430w
3 3442 s 3570,3365s 3330s 319 s 1690 s 1629 s 1358 m 1105s 846,723 m 431w
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Tab. 4 Ultraviolet-Visible data of three complexes in aqueous solution
&Y m—>n" d—>d”
complex A1/mm( /L mol*em™1) Ay/nm(x5/Lemol cm ™) As/nm{x3/Lemolrem™!)  A,/nm(x,/L-mol*em™1)
1 206.5(2.07 x 10*) 224.0(3.10x 10*) 271.5(2.98 x 10*) 624.0(102)
2 207.2(2.25 x 10%) 224.8(3.68 x 10*) 272.0(3.71 x 10%) 610.0(194)
3 208.8(2.16 x 101) 224.8(1.76 x 10%) 300.8(2.67 x 10*) 633.0(122)
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