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ABSTRACT. Rates of nucleophilic substitution reaction ((Pd (ONN) Cl]+Y- = [Pd {ONNYY]+Cl-;
Y=8CN ,CN , N; , imidazole, pyridine) have been measured in methanol by spectrephotometric method
at various temperatures. A set of nucleophilic reactivity constants, #pq° has been calculated, These values
show an order of nucleophilicity CN">SCN >N, >Imidazole>Pyridine. The enthalphy of activation
are small positive values and the entropy of activation are large negative values. From these results,
it can be inferred that the nucleophilic substitution reaction proceeds through an associative (4) mecha-
nism.
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Fig. 1. '"H-NMR spectrum of {Pd(N-(3-dimethylamino-1-propyD-salicylaldimine)Cl] in CDCl, TMS reference

at 300 MHz.
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Fig. 2. Infrared spectrum of [Pd(N-(3-dimethylaminol-propyl}-salicylaldimine)CI] with KBr pellet.
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Fig. 3. The spectral changes for the substitution of
[PA(ONN)CI] with pyridine at 25C in methanol.
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Table 1. ko, as a function of [Y] and temperature for the substitution reaction of [PA(ONN)CI]+Y [P&(ONN)Y]

+CI-
Y Temp. (C) [(YIX10® (moli™")  kwsX10* (sec™!) kX100, (sec™") &, (mol 'sec™}
CN- 25 05 220 0.15 437
10 43.8
20 875
SCN- 25 05 124 0.20 245
1.0 247
2.0 49.1
N3~ 25 25 270 219 0.021
5.0 328
10.0 430
35 25 475 384 0.037
50 571
100 7.54
45 25 7.59 6.14 0.062
5.0 9.39
10.0 123
Imidazole 25 25 285 249 0.015
50 327
10.0 400
35 25 5.15 454 0.027
5.0 6.00
10.0 7.23
45 25 840 7.36 0.046
50 9.81
10.0 119
Pyridine 25 50 3.30 2.72 0012
100 395
200 512
35 50 575 4.67 0.023
100 7.05
20.0 921
45 50 990 8.30 0.040
100 129
20.0 16.1
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Fig. 4. Plot of Intky/T) vs. 1/T for the substitution
reaction of [PA(ONN)CL] complexes.
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Table 3. Nucleophilic reactivity constants (sps°, #p°
and #yq°)

Y npg° np° My’
CN- 6.89 7.0 6.70
SCN- 6.50 6.65 6.62
N. 3.40 3.58 5.78
Im 3.19 340 -
Py 3.06 313 5.23

Table 2. Thermodynamic parameters for the first- and second-order rate constant at 25C

Y AH kcal/mol AS)” {ew)  AG* kcal/mol AH,‘ kcal/mol AS:* (eu) AG* kcal/mol
N, 9.11 —44.68 22.42 9.58 -34.04 19.72
Imidazole 9.60 —42.77 22.35 994 -~33.50 19.92
Pyridine 9.89 -41.69 22.31 10.73 —-31.29 20.05
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Fig. 5. Plots for the substitution reaction rates of [Pd
(ONN)CI] complexes against nps° for the different
nucleophiles.
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