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A highly symmetrical doubly fused porphyrin was obtained
after two successive intramolecular cyclizations.[1] The first
supplementary ring was closed by using the Cadogan reac-
tion, involving the generation of an intermediate nitrene
from the starting nitro function. By trying to use the same
methodology for the second ring closure, we found that the
Cadogan reaction could be used but that cyclization yields
remained low. We showed, by taking into account unusual

Introduction
Tetrapyrrolic macrocycles (porphyrins, porphyrazines,

and phthalocyanines) are extremely useful precursors for
the synthesis of chromophores that might be used in the
field of imaging or in photodynamic therapy.[2] To obtain
dyes with the desired large absorbances in the 650–1000 nm
region, it is generally necessary to extend the already large
aromatic ring of these molecules. This can be done more or
less easily by fusing other aromatic systems to the por-
phyrin macrocycle. Alternatively, it is also possible to use
already present meso aryl substituents and fuse them to the
internal core of the porphyrin, thus leading to a much
larger aromatic system. In the last two decades, numerous
examples have been described.[3–7]

In some cases, functional groups are used as links be-
tween the meso aryl groups and the neighboring pyrrole,
and heteroatoms can be introduced at the periphery of the
porphyrinic macrocycle. These heteroatoms can then be
used as external coordination sites for metal ions. Several
different external sites are known already and have been
used to build porphyrinic dimers or oligomers in which the
macrocycles are linked by metal ions (Scheme 1). Among
the most promising are the external coordination sites con-
jugated with the macrocycle, because dimers and oligomers
linked by metal ions might lead to strong interactions be-
tween the individual porphyrins. In these compounds, elec-
tron delocalization over the whole molecule was described.
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mass spectroscopy results, that the cyclization of the nitro
functionality with the neighboring meso-phenyl took place
in the absence of the oxygen abstracting phosphite used by
Cadogan. The bis-biquinolino-fused porphyrin, bearing an
internal and an external coordination site, was obtained in
very good yield and showed strong absorbance between 700
and 800 nm.

Therefore, the synthesis of new porphyrins bearing external
coordination sites is also a topic of great interest today.
Herein the synthesis of a porphyrin bearing an external bi-
quinoline is reported. This molecule shows an extension of
conjugation (λmax up to 775 nm) and the presence of an
external chelating site (biquinoline) that might allow the
synthesis of coordinatively linked porphyrin dimers.

Scheme 1. Extended porphyrins that have been used to build por-
phyrin dimers linked by metal ions.[8]

Results and Discussion
We previously reported that doubly fused nickel por-

phyrin 3 was easily accessible from readily available nickel
enaminoporphyrin 1 by successive formylation and cycliza-
tion (Scheme 2).[9] The very good yield obtained for the
Vilsmeier–Haack formylation and the chemoselectivity for
the enamine carbon prompted us to try other electrophilic
aromatic substitution reactions, like nitration.

After introduction of the nitro functionality at the β-pyr-
rolic position, we expected to use the Cadogan reaction (ni-
trene generation from nitro groups with triethyl phosphite)
for a second intramolecular cyclization. This cyclization
had been used earlier for the synthesis of 1 (Scheme 3).[6a]
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