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Fig. 1 Model of Cu (Il) catalyst
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6
1.3.1 (NP)
(10% CH5CN , 0.02mol- L' Tris, 0. Imol- L~' KNOs)
) Eobs, 1
1 400nm , - pH
Table 1 Observed Molar Absorption Coefficient gobs Values of 4-Nitrophenol at 400nm
pH 7.579 7.758 8.129 8.329 8.544 8.772 8.895 9.242
Eobs 11919 13368 15723 15862 16447 16750 16949 17421

T=25.0+0.1°C, I=0. Imol- L~" KNOs, 0. 020mol Tris buffers, 10% CH3;CN aqueous solution.

2

r=—d[NA]/dt=d(A/ eus) /dt = ks [NA] = (k*[ complex] + kon[OH™ ] + ko) [NA] (1)

NA NA , NA )

2 2 , , NA
, OH~ Fobs
[OH] (kops = kou[OH ™| + ko) : kon=8.57mol ™" dm® s, ko=1.28107° r=
0.997, [7.8]
2 pH , (m Fos

Table 2 NA Hydrolysis Apparent Rate Constant kobs for Copper (I) Ccomplex of L at Different
Values pH and Complex Concentrations (25.0 +0. 1°C, I =0. Imol- dm~* KNOs)

10* ccur pH
/(mol- dm~?) 7.579 7.758 8. 129 8.329 8. 544 8.772 8. 895 9.242
0. 00 2.03 2.24 14. 61 20. 12 45.36 70. 47 79. 45 102
1.63 4.39 5.73 17.85 30. 12 59.71 91.19 117.8 132.6
2.13 5.56 7.89 21.56 34.02 62.42 112.3 120.5 148.7
2.67 6.25 9.22 22.94 36. 67 71.3 120. 4 128.5 168.2
3.20 6. 83 10. 82 28.58 43.13 74. 68 125.2 138.8 176.3
3.73 9.26 11.12 30. 87 48.96 82. 02 135.5 152.3 187.1
171 N CU3L B CU3L(2),
Cuw:LH. (3), , ML CusL, MLH, CusLH.,,
D) pH
[ML] =[MLH.] +[H*] (2)
pK.= —log{([MLH.][H*])/[ML]} =lgBsi0 —lgBsi.1 =24.07 - 16. 87 =7. 20 (3)
pH , ML s MLH.,
4
kos  [complex] , kg, 3
kf;ﬁi"[com]vr = kMLH-l [MLH-I ] (4)
kvina MLH_, NA s

[MLH., ] = [ML]"K./ (K, +[H*]) (5)
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3 pH
Table 3 Second-order Reaction Rate Constants k5 (mol '+ dm®- s~') at different pH
Values (25.0 £0.1°C, I =0. 1mol- dm ~* KNO3)

10° ki pH
/(mol ™"~ dm* s ") 7.579 7.758 8. 129 8.329 8. 544 8.772 8. 895 9.242
CusLL 1.792 2.537 4,482 7.524 9.713 10.79 18.52 23.67
, [ML]" ML ( [com]", K, ML
(5) 4) .,
ke = ey [ML]"K./ (K. + [H*])
com K.
= kmina — K.+ H (6)

[ MLH., NA
(5) .
1o_1, H

ks kv ko K (7)
llt“i;’?‘ [H*] s MH., kmin K.
kyin =0.266mol '+ dm’- s, pK. =8. 63
4 NA

Table 4 Comparison of Catalytic Property on Different Complexes for NA Ester

complex Kxa K,
A 0. 266 8. 63 arile]
B 0. 033 8. 21!
¢ 0.12 8. 541101
D 0.0253 7. 5011
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A Complexe of 1, 3, 5-tri- (N- a@-pyridylmethylenic aminomethylenic)
Benzene Tri-Copper (I) as a Model for Hydrolytic Metalloenzyme

ZHAO Xiao-Jun"? LIN Hua-Kuan*-'? YANG En-Cui* ZHU Shou-Rong'
WANG Xu' GUO Yan-He' SU Xun-Cheng' CHEN Yun-Ti'
(" Department of Chemistry, Nankai University, Tianjin 300071)
(2 College of Chemistry and Life Science, Tianjin Normal University, Tianjin 300074)
(* State Key Laboratory of Coordination Chemistry, Nanjing Universitry, Nanjing 210093)

Copper (I) complexes of novel tripod ligand have been examined as catalysts for the hydrolysis
of 4-nitrophenyl acetate (NA). The ligand forms a 1: 3 Copper (I) complex in pH range 7.5 ~9. 3.
In the kinetic studies using the copper complexes in 10% ( V/ V) CH;CN at 298K, I = 0. 10 mol-
dm = KNO; and pH 6. 8 ~9. 0, it was shown that the Cu (Il OH~ serves as a good nucleophile that
effectively catalyze NA hydrolysis. The hydrolysis rate follows the law v =Fky[NA] = ( k3P
[complex] + kou[OH™ ] + ko) [NA]. The second-order rate constant of CuLH.; is 0.266 mol~'-
dm®- s7'(T7=25.00.1C, I=0.10mol- L' KNOs, 0.02mol- L' Tris buffer, 10% CHsCN aque-

ous solutionfor) , The catalytic reaction mechanism is suggested by the experimental results.

Keywords: Kkinetics catalytic hydrolysis metalloenzyme tripodal ligand

copper (I) complex



