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Fig.2 Curve of isosbestic point of the axial coordination reaction
A. p-NO,ZnTPP-2-Melm (¢ =8 C) ; B. p-NO,ZnTPP-N-Melm (¢t =13 C);
Aza. c¢(p-NO,ZnTPP) =2 pmol/L; ¢(2-Melm)/(wmol+L™"):5.0.8; ¢.2; d.4; e.8; £.20; g.100; h.200;
B:a. c(p-NO,ZnTPP) =2 pmol/L; ¢( N-Melm)/( pmol-L~") :6.0.8; c.1.6; d.4; .8; /. 16; g.30; h.80
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Table 1 Values of axial coordination number(n) for reactions of Zn porphyrin with

imidazole derivatives and linear correlation coefficient(r)

Value of axial coordination number n(r)

Zn porphyrin Guest 3 8 13 C 18 C -
p-NO,ZnTPP 2-Melm 1.075(0.9997) 1.068(0.9995) 1.036(0.9992) 1.024(0.9994) 1.051
N-Melm 1.034(0.9994) 1.031(0.9990) 1.014(0.9995) 1.014(0.9994) 1.023
Im 1.052(0.9989) 1.048(0.9992) 1.042(0.9980) 1.035(0.9996) 1.044
0-NO,ZnTPP 2-Melm 1.069(0.9992) 1.062(0.9982) 1.032(0.9996) 1.022(0.9988) 1.046
N-Melm 1.016(0.9996) 0.996(0.9981) 0.988(0.9989) 0.985(0.9983) 0.996
Im 1.017(0.9996) 1.019(0.9996) 1.008(0.9995) 1.014(0.9999) 1.015

r is linear correlation coefficient.
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Table 2 Equilibrium constants and thermodynamic data of coordination reactions in CHCI,

. Equilibrium constant 10 K/ (L-mol =) AHS/ AS%/
Zn porphyrin Guest
3C 8 C 13 C 18 C (kJ*mol™')  (J-K~'+mol™")
p-NO,ZnTPP 2-Melm 4.47 2.88 1.89 1.26 -56.50 -96.53 1. 0000
N- Melm 2.03 1.50 1.10 0.79 -41.78 -49.63 0.9993
Im 1.56 1.17 0.84 0.65 -39.67 -44.27 0.9993
0-NO,ZnTPP 2-Melm 5.85 3.31 2.11 1.33 -65.35 -126.54 0.9991
N-Melm 3.48 2.43 1.68 1.14 -49.79 -74.20 0.9994
Im 2.26 1.63 1.18 0.87 -42.74 -52.33 1. 0000

r is linear correlation coefficient.
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Fig.3 Fluorescence spectra of the axial coordination reaction
A. 0-NO, ZnTPP-2-Melm systems; B. p-NO,ZnTPP-2-Melm systems
A:a. co-NO,ZnTPP =2 pmol/L; ¢(2-Melm)/(pumol +L.7") ;6.5.0; ¢.10.0; d.20.0; ¢.30.0; f.40.0; g.60.0; h.80.0;
¢(p-NO,ZnTPP) =2.0 pmol/L; ¢(2-Melm)/(pmol-L™") :5.5.0; c.10.0; d.20.0; e.40.0; £.60.0; g.200.0; h.400.0; i.600.0
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Axial Coordination Reaction Between Nitryl Phenyl Zn
Porphyrin and Imidazole Derivatives Studied
by Spectroscopic Method

WANG Shu-Jun
(School of Chemistry & Material ,Langfang Teachers College ,Langfang 065000 )

Abstract  The spectroscopic properties of coordination reactions between two Zn prophyrin [ 5-( p-
nitrylphenyl ) -10,15 , 20-triphenyl Zn porphyrin and 5-( o-nitrylphenyl )-10, 15, 20-triphenyl Zn porphyrin ]
and three imidazole(Im) derivatives were studied by means of UV-Vis spectroscopy titrations and fluorescence
spectroscopy. The axial coordination reactions were related to different positions of substituent group in Zn
prophyrin and the structure of guest. The results show: the axial coordination reaction was carried out in a
molar ratio of 1:1, the association constants decreased in the order of K(2-Melm) > K( N-Melm) > K(Im) ,
in which the maximum association constant was 5.85 x 10° L/mol between 5-( o-nitrylphenyl )-10,15,20-
triphenyl Zn porphyrin and 2-Melm; the association constant would decrease with increasing temperature,
which was a disadvantage factor for the reaction; the thermodynamic parameters revealed that the driving force
was the change of enthalpy and the reaction was spontaneous; the intensity of fluorescence increased in the
system of axial coordination reaction of 5-( p-nitrylphenyl)-10, 15, 20-triphenyl Zn porphyrin ( fluorescence
peak:592.9 nm, 634.2 nm) with increasing the guest concentration, and the fluorescence quenching
exhibited in the system of axial coordination reaction of 5-( o-nitrylphenyl)-10,15,20-triphenyl Zn porphyrin
(fluorescence peak:583. 6 nm, 629. 8 nm). The fluorescence effect was determined by the position of nitryl
group in Zn prophyrin and independent of the structure of guest.

Keywords  nitrylphenyl Zn porphyrin, imidazole derivative, axial coordination reaction, thermodynamic

property , fluorescence spectrum



