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Abstract

A dithiaporphyrin building block with an p&, core is synthesized and coupled with porphyrin building blocks
with N4 cores to obtain an unsymmetrical pentamer. Steady-state fluorescence spectra indicated that there is an
efficient energy transfer from an excited, Norphyrin unit to an NS, porphyrin unit. © 2000 Elsevier Science
Ltd. All rights reserved.

Unsymmetrical porphyrin arrays are suitable models for mimicking energy transfer processes of
photosynthesis. Selective excitation of one porphyrin unit and the energy transfer from that unit to another
porphyrin unit is feasible in unsymmetrical porphyrin arrays. Recently, several unsymmetrical porphyrin
dimers such as porphyrin—chlorin and porphyrin—corrole have been synthesized in order to obtain long
lived charge transfer statédnterestingly, there is no report on unsymmetrical arrays containing core
modified porphyrins. Core modification of porphyrin rings by introducing thiophene, furan, selenophene,
tellurophene, etc. in place of pyrrole leads to novel core modified porphyrins which exhibit interesting
properties in terms of both aromatic characters and their ability to stabilize metals in unusual oxidation
states? Herein, we report the first synthesis of an unsymmetrical porphyrin pentamer containing a core
modified porphyrin with an BS, core connected to porphyrins withyores via diaryl ethyne bridging
groups.

To construct an unsymmetrical porphyrin pentamer, one needs easy access to porphyrin building
blocks2 The porphyrin building block 5,10,15-tri(3,5-tkt-butylphenyl)-20-(4-iodophenyl) porphyrin,

1, was synthesized by following the literature procedufEhe other desired core modified porphy-

rin building block, 5,10,15,2@etrakis[4-(2-trimethylsilylethynyl)phenyl]-21,23-dithiaporphyri, was
obtained in 17% yield by reacting 2,5-[4-(2-trimethylsilylethynyl)phenyl hydroxymethyl]thiophene with
pyrrole in the presence of a catalytic amount ofsBPEt), in CHCIl3. Deprotection with KCOg

in THF/methanol gave 5,10,15,26trakis (4-ethynylphenyl)21,23-dithia porphyriga in 80% yield.
Coupling 1 with 2a in toluene/triethylamine at 35°C in the presence op(Bbal and AsPh gave

the unsymmetrical porphyrin pentam@tin 37% yield (Scheme 1). The crude pentamer was initially
passed through a silica gel column to remove unreacted materials and subjected to size exclusion column
chromatography (SEC). The pentamer obtained from the SEC column contained small impurities of
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higher and lower porphyrin oligomers and was finally purified by preparative HPLC and characterized
by 1H NMR, MALDI mass, absorption and emission spectroscopi&s(ll) was introduced into the N
porphyrin core by following the standard Zn(OA&hethanol method.
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Scheme 1. Synthetic scheme for the preparatidh of

The absorption spectra df 2 and3 are shown in Fig. 1. It is clear from Fig. 1 that the absorption
spectrum of3 exhibited bands corresponding to bdtland2 indicating a weak interaction between the
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porphyrin units. The emission spectralf2 and 3 recorded at 420 nm are shown as an inset in Fig.

1. The N; porphyrin unit absorbs more strongly than thegS\unit at 420 nm. However, the emission
spectrum of the pentamer closely matches th&Nborphyrin unit and no emission was observed from

the N unit. This indicates that selective excitation of the it resulted in the energy transfer from the

N4 unit to the NS, unit. The emission spectrum was recorded at different concentrations to confirm that
the observed energy transfer is an intramolecular process. An identical emission spectrum was obtained
for 3 at different wavelengths suggesting efficient energy transfer from ghenN to the NS, unit.

Similar observations were made when the Zn porphyrin unit was excited selectively at 550 nm. The
Zn porphyrin absorbs about four times as intensively as the free base porphyrin at 550 nm. However,
the excitation at 550 nm results in the emission exclusively from th® orphyrin unit. This kind

of efficient energy transfer is not possible in free base symmetrical porphyrin pentamers where all the
porphyrin units are the same and absorb in the same region. Thus, the unsymmetrical pentamer reported
here is unique in the sense that it can be excited selectively and it shows an efficient energy transfer in
the free base form. The synthesis and detailed photodynamics of several such unsymmetrical arrays are
presently under investigation in our laboratory.
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Fig. 1. Absorption and emission (inset) spectra recorded ipGTH
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