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Abstract: The formation of inclusion complexes between B-cyclodextrin and diethylenetriamine substituted-
pyridine copper(ll) perchlorate; [Cu(dien)(sub-py)] (ClOy),, were studied by spectrophotometric methods. On
account of charge-transfer band(MLCT) and T>—E, the two high peaks were observed as an inclusion complex
for the [B-CD][Cu(dien)(p-Cl-py)]** in the ultraviolet region of the spectrum. The B-CD and [Cu(dien)(sub-py)]**
ion formed a 1:1 complex, and the formation constants were decreased with the increasing temperatures, due
to weak binding energy between B-CD and [Cu(dien)(sub-py)** ion. This reaction was controlled by enthalpy.
In a correlation of the Hammett substituent constants and formation constants for the reaction, formation
constants were increased by strong binding energy in the inclusion complexes when electron donating groups

were substituted in pyridine ring.
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Scheme 1. Structure of diethylenetriamine sub-pyridine copper
(1) perchlorate: [Cu(dien)(sub-py)](ClOy), (X =
p-H, p-Cl, p, m-CHs)
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Fig. 2. Absorption spectra for the inclusion complex of [Cu(dien) (p-Cl-py)]*" and B-CD at 30°C.
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Scheme 2. Structure of inclusion complexes for the f-CD and
[Cu(dien)(sub-py)|(CIO4),, (X = p-H, p-Cl, p, m-
CHy)
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Fig. 3. Benesi-Hildebrand plot of [B-CD][Cu(dien)(py)**
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Fig. 4. The plot of InK¢ vs 1/T for the inclusion complex
of B-CD and [Cu(dien)(py)]*" ion
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Table 1. The dissociation constants(K4) and formation constant (Ky) of inclusion complexes for [CuXYT*" with B-CD at various
temperatures (X; sub-py, Y; dien.)

oC p-H p-CH; m-CHj; p-Cl
Kgx107*, Kpx10? Kgx107*, Kx10? Kgx107*, Kx10? Kgx107%, Kpx10?
20 7375 13.5593 3279  30.4971 3.531  28.3206 17.986  5.5599
30 15480  6.4599 7474  13.370 9.921  10.0796 32362 3.090
40 31.546  3.1516 18.787  5.3228 24.096 4.150 51282 1.950
50 62.112 1.610 40.486  2.4690 49.751 2.010 78.741  1.270
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Table 2. The thermodynamic values of inclusion complexes.

sub-py —AS(J/mol)  —AH(kJ/mol)  —AG(kJ/mol)
p-H 130.8 55.92 16.92
p-CH; 160.4 66.60 18.80
m-CHjs 143.1 60.72 17.65
p-Cl 793 38.56 14.93

Table 3. Hammett substituent constants () and formation
constant (Ky) for various inclusion complexes

Substituent (X) Oy K{(x10%) InK
p-Me 0.17 13.3370 7.1959
m-Me -0.07 10.0796 6.9843
H 0 6.4599 6.4708
p-Cl +0.23 3.090 5.7333
74
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Fig. 5. Hammett plot of inclusion complexes (y=0.996).
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