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In view of the biological importance of substituted thioureas
as electron donors, the charge-transfer interaction of L-piper-
idinethiocarboxanilide with 1, 3, 5-trinitrobenzene and 2, 4, 6-
trinitrotoluene was studied. From the electronic spectra in
carbon tetrachloride, values have been obtained for the
formation constant of the 1:1 complexes and data for the
changes in enthalpy, free energy and entropy are presented.

The importance of thioureas in promoting cell division and regenera-
tion has been recently recognised and Szeni-Gydrgyi has indicated that
charge-transfer interaction might hold a clue to their functioning®. Some
of the substituted thioureas show pronounced antithyroid and anti-
tubercular activity?2.

In this communication the results obtained by us on the spectral
study of 1-piperidinethiocarboxanilide (P7'CA) as donor and 1,3,5-
trinitrobenzene (TNB) and 2,4.6-trinitrotoluene (T'N7T) as acceptors
are reported.

Absorption spectra were determined in carbon tetrachloride. A set
of 6 solutions with constant acceptor and varying excess donor concen-
trations were used keeping in view Person’s criterion for choice of con-
centration®. There is pronounced general increase in absorption beyond
the wavelength longer than 400 nm. However there is no sharp charge-
transfer maximum observable perhaps because of the overlap of the
strong donor absorption with the charge-transfer band suggesting
mixing of the dative state of the complex with the donor excited states.
It is noteworthy to mention that in such cases it is possible to determine
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the equilibrium constant for the complex formation from measurements
on the general increase in absorption® ®. Fig. 1 illustrates the excess
absorption in the case of PTCA-—TNB system. Similar increase was

WAVELENGTH (nm)

Fig. . D Spectrum of PTCA (6.663 - 10-2mole-1-1). A Spectrum of
TNB (1.2134 - 10-3 mole - 1-1). M Spectrum of PTCA (6.663 - 10~2 mole -
+1-1) + TNB (1.213 - 10~3 mole - 1-1)

Table 1. Thermodynamic Properties of the Charge-Transfer Complexes of
PTCA with TNB and TNT at 35 °C in CCl,

System K, — AH® — A F° — A S°

1 mol-1 keal - mol~1  cal - mol—? e. U.
PTCA--TNB 2.23 4 0.11 2.3 £ 0.2 491 -+ 30 5.9 4 0.7
PTOA—TNT 4.19 1 0.42 2.5 £ 0.2 878 -+ 62 5.3 + 0.7

The values of the free energy change and the negative enthalpy of
formation are of the right order of magnitude within the range of a reversible

biological process.

observed in the case of PTCA—TNT system as well. The solutions
were stable and there were no changes in absorption with time.

Very good linearity for the Benesi—Hildebrand plots® was obtained
showing the presence of a 1: 1 complex. There is no wavelength depend-
ance of K over the range. The 1 : 1 nature of the interaction and the
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absence of higher order complexes were confirmed by the Foster—Ham-
mick—Wardley plots?. As we found that the uncertainties for the
product K ¢ values are much smaller than those for K and ¢ individually,
the negative enthalpy of formation — A H® was found by plotting
log K e rather than the log K values against 1/7.

The thermodynamic values obtained for the two complexes are
given in Table 1.

References

1 A. Szent-Gydrgyi, in: Theoretical Physics and Biology, p.192. North
Holland. 1969.

D. C. Schroeder, Chem. Rev. 55, 182 (1955).

W. B. Person, J. Amer. Chem. Soc. 87, 167 (1965).

R. M. Keefer and L.J. Andrews, J. Amer. Chem. Soc. 74, 1891 (1952).
R. Foster and D. Ll. Hammick, J. Chem. Soc. 1954, 2685.

H. A. Benesi and J. H. Hildebrand, J. Amer. Chem. Soec. 71, 2703 (1949).
R. Foster, D. Ll. Hammick, and A. A. Wardley, J. Chem. Soc. 1953, 3817.

Correspondence and reprints:

Prof. Dr. N. R. Subbaratnam
Madurai University

625021 Madurai-21

India

Monatshefte fitr Chemie, Vol. 108/8 37



