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In earlier investigations [l-3] we reported the energy parameters for the n-w or 
IT-U ** type of charge transfer (CT) complexes. In the present work we have 
computed the energy parameters for the c1: complexes formed between tetracyano- 
benzene as v acceptor and various aromatic donors using the method of Sonnessa 
and Daisey [4] in order to predict the enthalpy of formation (AH) of these 
complexes. The AH values were predicted from the empirical formula [3]. 

b2 =_PH 

7.30a2 hvm 

where h is Planck’s constant, vcr is the frequency of the CI’ band, and a and b are 
the weighting factors for no bond and dative structures of CT complexes. The 
agreement between the observed and calculated values of AH is good and the 
average uncertainty is of the order of M.018. eV. The calculated values of energy 
parameters along with the predicted values of AH from the empirical formula are 
report& in Table 1. The calculated values of AH could not be compared with the 
experimental ones sir& the latter are not reported in the literature. 

It is qnite evident from Table 1 -that there is small variation found for any one set 
of energy terms. This effect is apparently due to the relatively small variations in the 
values of hvm and AH among these complexes. With respect to these variations, 
complexes are classified into three groups: A, strong complexes; B, medium corn- 
plexes; and C, the weak complexes formed from the respective donors (Table I). The 
parameters F, A and AH for the CI’ complexes of naphthalene and its derivatives are 
compared with the a-Hamett constant of substituents in Table2, and have been 
found to follow .the order, 

naphthalene> dimethoxynaphthalene > diaminonaphthalene. 

Further, a number of interesting trends in the calculated values become apparent 
when comparing A, B and C groups; The value of A is found. to be inversely 
proportional to.-the strength of the complexes and $ in agreement withearlier results 

. : 

l presently W#I the Plant B&ding Dcpartgtent of the ,Unksity. 
l .* w-n ia ref. 1 &ould be k&as w-v. 
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Table2 

A comparison of the energy parameters of naphthalenc and its derivatives with u-Hamett constant 

system . . 0 A -AH F 

NaphthaIene 0 1.590 0.123 24.85 
2.7~Dimethoxynaphthalene (-OCH,) -0.27 1.354 0.140 27.94 
.1,5-Diamino-naphthalene(-NH,) -0.66 1.218 0.153 30.04 

[l-4]. The positive GO values for the systems considered here support the earlier 

prediction that in stronger complexes with a shorter D-A distance the repulsive 
forces will predominate over the attractive forces. The increase in the negative value 
of resonance energy (X,-J in the ground state also follows the trend of AH. This is 
due to an increase of the contribution of resonance interaction and hence CT to the 
stabilization of the ground state in these complexes which result, in agreement with 
the theory. The increase in the value of CT, i.e. F, with increasing strength of the 
complex is also in agreement with the theory. 

According to Hanna and Lippert [5] the electrostatic terms make a significant 
contribution to. the energy in the case of weak complexes, which in most cases 
outweigh the CT resonance contribution since in the stronger complexes the electro- 
static terms are operative. The values of X0 as well as the trend of these values for 
these CT complexes (Table 1) led us to conclude that CT interactions make a 
significant contribution to the stability of the ground state like those of n-u and n-lr 
type complexes [l-4,6]. Conclusions concerning the properties of the excited state 
dative structure of these complexes could not be drawn since it is difficult to 
compute the interaction energy G, due to unavailability of the vertical ionization 
potentials of the donors. 
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