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Sometimes it is difficult to study experimentally the energetics of the 
electron donor--acceptor complexes, especially charge transfer (CT) com- 

plexes, because of weak interaction between the donor and the acceptor and 
also due to the interaction of the solvent with donor and acceptor. In such 
cases scientists have to rely on the values predicted from the empirical rela- 
tionships. 

Recently [l], we have proposed an empirical relationship among the 
energy parameters for the prediction of heat of formation (m) of n- or 
r-n types of CT complexes. The empirical formula IS 

b2 -c-p 
7 .30a2 hVCT 

where h is Planck’s constant, vCT is the frequency of the CT band, 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 r0.018 eV. 

In the present communication, we have computed the energy parameters 
for the r-n type CT complexes formed between aromatic hydrocarbons and 
olefins donor and thiopyrylium cation acceptor employing the method of 
Sonnessa and Daisey [2] in order to predict M of these complexes. The cal- 
culated values of energy parameters along with the predicted value of m 
from the empirical relationship are tabulated in Table 1. 

Table 1 reveals chat the value of interaction energy Go depicted from the 
equation 

Go = AH-X0 

where X0 is the resonance interaction energy of the ground state of the CT 
complex, follows the expected trend [l-3], which indirectly lends support 
to the empirical relationship and hence also the authenticity of the depicted 
values of M. The calculated values of PH could not be compared with 

* Present address: Plant Breeding Department, Punlab Agricultural University, Ludhiana- 
141004, India. 
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experimental ones since the latter are not reported in the literature. 
It is interesting to note (Table 1) that little variation is found for any set 

of energy parameters. This may be due to the small variations of the values 
of hvCT and AH among these complexes. On the basis of these variations the 
complexes are classified mto three groups: A, the strong complexes; B, the 
medium complexes; and C, the weak complexes formed from the respective 
donors (Table 1). 

If we compare the energy terms of the A, B and C type complexes (Table 
l), some trends in the calculated values of the energy parameters become 
apparent, like those of n-u type complexes [ 3,4]. 

Table 1 reveals that the value of A is inversely proportional to the 
strength of the complexes and is in agreement with the findings of earlier 
workers [l-4]. This supports the theoretical predictions that the closer 
proximity of D and A is responsible for greater repulsion for stronger com- 
plexes in the ground state. The large positive value of Go gives rise to smaller 
values of A. Since in weak complexes the electrostatic forces of attraction 
predominate, the value of Go, i.e. the interaction energy obtained when the 
donor and acceptor are brought together in the no-bond state, becomes 
negative. The positive value of Go for the systems considered here supports 

the earlier prediction that in stronger complexes with a short D-A distance 
the repulsive forces will predominate over the attractive forces. The increase 
m the negative values of resonance energy X0 in the ground state follows the 
trend of AH, that is, X,, is directly proportional to AH. This could perhaps 
best be explained by the increase in the contribution of resonance interac- 
tion, and hence charge transfer is responsible for the stabilization of the 
ground state in these complexes. The value of the charge transfer, i.e. F, also 
increases with the strength of the complexes. These findmgs are in agreement 
with theory. 

The electrostatic terms in the case of weak complexes make significant 
contributions and in most cases the electrostatic terms outweigh the charge 
transfer resonance contributions [ 51. Since in stronger complexes the elec- 
trostatic terms are operative, the values of X0 as well as the trend of these 
values for these charge transfer complexes (Table 1) led us to conclude that 
the charge transfer interaction makes significant contribution to the stability 
of the ground state, like those of ~II and nrr types of complexes [l-4]. 
The conclusions concerning the properties of the excited state dative struc- 
ture of these complexes could not be drawn since it is difficult to compute 
the interaction energy G1 (due to the non-availability of the verticle electron 
affinity of thiopyrylium cation), a term arising from the formation of the 
dative form D+A- from the free ions in the excited state. 
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