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Abstract:

literature with the improvement on the scheme of the synthesis in order to saving the solvent and predigesting the

Macrocyclic triamine ligand 1,4,7-Triazacyclododecane (tacd) was synthesized according to the
process. By pH potentiometer titration, protonation constants of the ligand and equilibrium constants of Cu/(Il)
complex with the ligand were determined. The kinetics of p-nitrophenyl acetate(NA) hydrolysis catalyzed by the
complex was determined spectrophotometrically at 25+0.1 “C and at pH values of 7.0~9.0, and the catalytic-rate
constants k., for NA hydrolysis were obtained. The results indicate that the catalytic rate follow the law of rate v=
(ke o o+

oirCoirT " )exa and the hydrolysis process is controlled by an acid-base equilibrium. At pH value of 9.16,

k., reaches 4.405x107 mol ™ -L +s ™ which is better than the catalysis of the similar macrocyclic triamine
complexes. The results suggest that this complex can be used as the model of hydrolytic metalloenzyme. The

mechanism of hydrolysi was also studied by pH potentiometer titration.
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Table 1 Observed molar absorption coefficient £, of HNP at 400 nm

pH value 7.002 7.53

8.03 8.36 8.75 9.19

&an | (mol™+L-cm™) 7 652 11 324

16 898 17 448 18 336 18 218

298 K, 7=0.1 mol -L! (KNOs), 0.2 mmol - ™! tris, 10% CH;CN.
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Table 2 Protonation constants of ligand and coordi-

nation equilibrium constants of Cu(l) with

the ligand
anelivs anelivs aneiNs omplex

[9]aneN;"®! [10]aneN [12]aneN;"! Compl
1gK, 10.59 10.78 12.6
1gK, 6.88 6.57 7.57
1gK; Strong 2.16 2.4
leKic,. - 18.80+0.01
lgK [CuLH, 0" 0.82+0.03
pK, 8.40+0.02

25+0.1 °C, 1=0.1 mol 1" (KNO»).
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Table 3 dc/df values at different concentration of the complex and pH values

¢g | (mmol-L™)

de/de / (nmol - L7™'+s7)

pH=7.00 pH=7.53 pH=8.03 pH=8.36 pH=8.75 pH=9.19
0 5.239 16.50 36.67 76.16 87.38 199.5
0.50 9.169 21.75 44.79 87.87 114.7 237.2
1.00 13.09 27.00 52.89 99.59 131.1 258.8
1.50 17.03 3325 60.17 1113 152.9 285.7
2.00 22.67 39.50 68.12 123.0 174.8 296.5
250 26.19 4576 76.24 1347 185.7 312.7

298 K, 1=0.1 mol - L' (KNO3), ¢x3=0.1 mmol - L™, 0.2 mmol - L™ tris.
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Table 4 Catalytic rate-constant k., for hydrolysis of NA by Cu(l) complex at different pH values

pH value 7.002 7.53 8.03 8.36 8.75 9.19
ke / (mmol™-L-s™) 8.53 11.76 15.72 23.42 39.64 44.05
001 A T SIS 55 R (B 1) 3 A — B (pK ,=8.5), B ]
T 400 i £ 10 42 LA [CuL(OH,) OH]* W 3 7324 7 45 T Jie 49 i
~ 300 SEBUHAEALAE 0 . 76 pH W 8.36 I, fE AL 7 %
gmo $h 2342102 mol™ - L-s™, 1 pH 7 9.19 I, fiEfk
2 100 MR BOAE T 4.405%1072 mol ™+ L-s, Hb K FFHL A
00 , , , , , 1,5,9- =R+ “ kbt Zn(DEC A Py fL AR 4
P a7 (pH=9.0 it £=3.6x107 mol ™+ L-s™).

4 KPR AR RO pH (A A Al h £k
Fig.4  Plot of NA catalytic hydrolysis rate constants k.,

vs pH values of the solutions
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