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The scope of the thesis is to find rational
explanations for some of the observed physicochemical
data on metalloporphyrins and related systems, using
semi empirical molecular orbital galculationso The thesis

consists of four chapters and an endiX.

In the first chapter a brief review is presented on

on porphyrins.

appeared during

based on how well the results of these calculations

BHUT) and Parigser-Farr-Fople 77 —electron approach (FPP
o Pi

empirical all valeunce electron methods like CHDOAZ,

CNDC/%S, INDC are more promising, but the multipliciEy

of the approach is discouraging the theoretical chemists

and it is difficult to choose among the plethora of various

approach and ab initio calculations have yielded good

results. There :xre still many problems regarding the
physicochemical aspects of porphyrins which deserve, the

(ttenulon of theoretical chemists. Some of these are

mentioned at the end of Chapter T.
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One of the intriguing problems in porphyrins is that
the redox potentials of metallororphyrins are very sensitive
to the Aature of the metal ion but the optical svectra are
relatively independent of the metal ion., This aspect has
been dealt with in Chapter II. The influence. of the effective
nuclear charge of the metal ion on the ¢ energy levels of

porphyrins is estimated using SCF perturbation theory. CNDO/2
p I o p

and PPP wave functions of porphine dianion are used as
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zeroeth order functions. The first order changes in the

ave been estimated

g

orbital energies of porphine dianion
as a function of the perturbing positive charge. The energy
levels obtained by thisvcoulombic perturbation are corrected
wlith the observed ionisation potential and redox potential
data. The calculations have indicated that the effective
nuclear charges of the metal ions in the metalloporphyrins
varying from Mg(II) porphyrin to Sn(IV) porphyrin are in the
range 1-1.6. The variation in the charges in this range is
enough to change the oxidation potentials considerably; but

the excitation energies in this range are not affected much.

Many of the tetrapyrrole systems which have biological
relevance and are related to porphyrins have not been
investigated by semi empirical all valence electron methods
or ab initio methods. Some of these systems have been
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investigated i s thesis using CNDO/2 approach. Comparison

of the chemical reactivities of these systems is made with
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that of porphyrin. In Chapter III, CNDO/2 calculations on
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phlorin trianicn is presented. The CNDO/2 energy levels are

compared with those of porphine dianion. Good agreement is
obtained with observed trends in the redox potentialsf The
reactivity parameters, namely frontier electron densities and
superdelooalisabiiities have bee estimated for various

positions in the modlecule. The reactivity parameters show

good agreement with the observed experimental data.

In Chapter IV CNDO/2 calculations are presented for
corrole and teﬁradehydrocorriﬁ. These systems are related to
vitamin‘B12. The energy levels are checked with the trends
in the redox potential data. The observed electrophilic and
nucleophilic reactions of these molecules are rationalised

in terms of the reactivity parameters.

The listings of two computer progrsmmes are nresented
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in the Appendix. These prograames =2re used €0 perior
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perturbation calculations using CNBC/Z2 or 2P

zeroeth order level. The computer proszrapmcs are written in
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