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Photoinduced electron transfer from an excited state of a porphyrin molecule to an
acceptor species is of current research interest. The formation of a charge-separated state of
such donor-acceptor systems is the key step in the conversion of solar energy to electrical or
chemical energy.

The free base porphyrin and metalJoporphyrins with different substituents at meso
positions were synthesized, and characterized by IH NMR and UV-Visible spectroscopic
techniques. The synthesis was accomplished by refluxing a mixture of pyrrole, and
p-hydroxybenzaldehyde, benzaldehyde or anisaldehyde in propanoic acid for one hour to
prepare compounds (1) and (2), respectively. Sulfonation was carried out for the compound
(1) dissolved in chloroform, by treating with chlorosulfonic acid. The insertion of Zn to the
free base porphyrin was done by refluxing the free base porphyrin for two hours with zinc
acetate, and monitoring the progress of the reaction by absorption spectroscopy. Each
product, except the sulfonated derivative, was purified on an alumina column using CHCh
followed by CHCI3-CH30H mixture as eluents.

The excited state energy (SI), estimated for all these compounds, is between 1.85 -
2.00 eV. Their cyclic voltarnmograms have oxidation peaks in the range of 0.75 V to 1.27 V,
and reduction peaks in the range of -0.75 V to -1.35 V. The excited state redox potentials
calculated based on the ground state redox potentials and the excited state energies reveal
that ZnHPTrMPP has the most negative excited state oxidation potential (-1.22 V), and hence
is the most anodic material in its excited state. Conversely, ZnHPTrSPP (compound 3) has
the most positive excited state reduction potential (1.20 V) making it the best cathodic
material in its excited state. The coupling of the two compounds would then enable an
electron transfer from the former to the latter from their excited states making a charge-
transferable couple.

M=2H (Zn)

(1) Ar =-0 meso-5-(4-hyciroxyphenyl)-10, 15,20-
trisphenyl porphyrin - HPTrPP (ZnHPTrPP)

OH (2) Ar =-o-OMe meso-5-(4-hyciroxyphenyl)-10, 15,20-
tris(4-methoxyphenyl) porphyrin -HPTrMPP (ZnHPTrMPP)

(3) Ar =-o-so; meso-5-(4-hyciroxyphenyl)-10, 15,20-
tris(4-sulphonatophenyl) porphyrin -HPTrSPP
(ZnHPTrSPP)
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