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ABSTRACT. The correlation was investigated between the observed heat of ligation and calculated
bond energy for square planar and octahedral Cu(Il) complexes by EHMO (Extended Hiickel Molecular
Orbital) method. It was found that net charge of Cu?* ion of both square planar [Cu(H;0),_,(NH;),1**
(X=0, 1, 2, ---4) and octahedral [Cu(H;0)s-,(NH3),1** complexes (X=0, 1, 2, ---6) is decreased with
substituting NH; for H;O molecule. It was found that a good relationship exists between the observed
heat of ligation and the calculated bond energy. From this fact, we can obtain a linear equation AH=
0.1194 E ;s +0.4718, theoretical equation.
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Fig. 1. Net charge, bond energy, A, and total energy
of [Cu(H,0)s_(NHj), ]** complexes.

Table 1. The calculated values of [Cu(H,0),-.(NH3).]?* complexes

Eco Ecin Ew A, Qc.2+
Complexes V) V) V) V) V)
{Cu(H,0),1** ~1.35 —540 9.64 118
[Cu(H,0)(NH;)]** -123 -295 —6.59 8.32 092
trans-[ Cu(H;0)(NH,), 12* ~1.04 —2.86 —7.80 8.09 0.82
cis-[Cu(H;0),(NHa), ]2+ ~1.06 -271 —754 7.07 0.78
[ Cu(H0)(NH,);1** ~0.89 —265 —8.84 6.75 0.65
[Cu(NHj), 1>~ —2238 —952 6.27 0.55
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Fig. 2. Net charge, bond energy, Ao, and total energy

of [Cu(H;0)-.(NH;),]** complexes.
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Table 2. The calculated values of [Cu(H;0)s-.(NH;),]** complexes

KWK - ETH - tHREE

AHy, Eq.o Ecun Ey. Ao Qc.2+
Compl o
omplexes V) V) V) V) €V) €V
{Cu(H,0)1** 1.09 -134 —5.60 9.69 115
[Cu(H0)(NH3)1** 1.26 -121 —-111 —6.31 9.69 1.07
trans-[ Cu(H,0),(NHa), J?* 143 -1.03 —282 —7.84 7.99 0.84
[Cu(H,0);(NHz)sJ** 1.56 —-090 —263 —8.69 6.75 0.65
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Fig. 3. Relation between net charge of Cu®* ion and
number of N atom for [Cu(H.0)-.(NHi),]?* comple-
xes.

Table 3. Observed AH, total bond energy and total
dissociation energy for [Cu(H;0)-.(NHa),1?* comple-

Xes

l AH obs EML Edis
Complexes V) @) PR
[Cu(H0)s]** 109 —560 560
[Cu(H0):(NHs)]** 126 —631 631
trans-[Cu(HzOL(NHg)z]“ 143 —7.84 7.84
[Cu(H;0):(NHa) I** 156 —869 869
trans- [Cu(Hzo)z(N Ha)q] 2+ 1.61 —9.56 9.56
{Cu(H,O)(NH,)s J2* 1.65 —9.83 9.83
[Cu(NHz)sJ** 156 —962 962
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mber of N atoms of [Cu(H,0)s-,(NH;),1** complexes.
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dissociation energy for [Cu(H,0)s-.(NH;),1?* comple-
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Table 4. The calculated values of trans-[Cu(NH;)(X);]"* complexes

AH,,, Ecux Ecun Eur Ai(dz- 2 d )
Complexes V) V) V) V) V)
[Cu(NH3)«(CN),] 1.88 —0.18 —2.86 —11.80 5.76
[Cu(NH.),(NOy*] 1.66 —-0.34 —231 —-992 5.83
[Cu(NH,)(NH3), 1** 1.60 -0.07 -2.32 —942 5.75
[Cu(NH3),(H,0), ]** 1.59 —0.03 —2.33 —9.38 5.72
[Cu(NH,).Cl;] 1.59 —0.70 -1.99 —9.36 557
[Cu(NH;):Br] 1.58 —-0.18 —2.24 —9.32 5.75
[Cu(NH;)«(SCN).] 1.58 —0.43 —2.10 —9.26 547
[Cu(NHa,).I:] 1.58 —0.08 —2.27 —9.24 577
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