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The porphyrinoids, the “pigments of lifé"enrich nature in a
multitude of elementary processeghe role of the chlorophylls
in photosynthesis is particularly fascinatihySeveral strategies
were developed for the preparation of complex porphyrinoid
systems, to mimic the redox- and photoreactions, that drive
photosynthesig®

The assembly of artificial “reaction centetsind other por-
phyrinoid “electronic” devicesmay be achieved by non-covalént
or covalent® arrangement of redox- and photoactive units.
Covalent bonding with limited flexibility typically results from
[4 + 2]-cycloadditions$:*11 The Gunter grouprecently prepared
functionalized porphyrins from a monosulfoleno-porphyrin. Mont-
forts and co-workers synthesized a fullereno-chlorin from a novel
monosulfoleno-tetrapyrrof€.The zinc-tetrasulfoleno-porphyrinate
2 was designed as a reactive building block for the preparation
of functionalized porphyrinoid assembli€sHere, we report on
the resulting new approach toward fullerefporphyrins, by
successive attachment of up to four [60]-fullereriBdq reactive
porphyrinoids, generated in situ via thermolysis2of

Heating of a solution of tetrakis-(3,5-tkt-butylphenyl)-zinc-
tetrasulfoleno-porphyrinat2 (Scheme 2 and of 10 equiv ofl
in 1,2-dichlorobenzene to 140C resulted in the stepwise
transformation of2 into fullereno-porphyrinates (see Scheme
2): After an overnight reaction the compl&was decomposed
completely, to give (besides traces¥)fabout 60% of the meso-
tetrakis-(3,5-ditert-butylphenyl)-zine-tetrafullerene-porphyri-
nate6.'?> The porphyrinatés could be isolated by size exclusion
chromatography. A reaction time of 2.5 h gave 24% of the bis-
adduct4a'! and 35% of the trisfullereneporphyrinates. Heating
for 1 h converted about 72% d? into the monofullerene
porphyrinate3 (31%)* and the bisfullereneporphyrinatesta
(21%) and4b (13%).
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The increasing number of fullerene units3n4a and4b, 5,
and 6 correlated with the intensity of the absorbance near 710
nm, characteristic for (6,6)-cycloadducts of [60]-fulleréhk.also
caused an increasing bathochromic shift of the visible and Soret
bands}*typical for highly substituted, non-planar porphyrifis.
The number of fullerenes attached in the zifigllereno—-
porphyrinatess—6 was deducible from the FAB-mass specita,
for example, from a group of signals in the rangenwf 4119
4109 for the pseudomolecular ion 6f The sites of attachment
of fullerene units were deduced from the NMR spectra*c The
500 MHz'H NMR spectrum of the tetraadduétexhibited only
five signals, due to five sets of symmetry equivalent protons (see
Figure 1). The'H NMR spectra of5 and 6, recorded at room
temperature, indicated an effectively diastereotopic nature of the
geminalp’-methylene protons. The inequivalence of the methylene
protons reflects the folding of the cyclohexene units connecting
the fullerene and porphyrin moieties and of the remaining
sulfolene units3 In contrast, in the room temperatuiid NMR
spectra of the monoaddu8tand the diagonal bis-adduéa the
signals of the methylene protons next to the fullerene units give
broad singlets! due to rapid equilibration. However, thd NMR
spectra of3, 4a, and4b are strongly temperature-dependent near
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Figure 1. Section of 500 MHz!H NMR spectrum of6 (1.4 mM in
CDCL/ICS; 1:1).

5.0 4.0 ppm

and below room temperature, and lowering of the temperature
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yields more complex spectra. Preliminary experiments indicate a Figure 2. Three-dimensional model of zingetrafullerene-porphyri-

coalescence temperature for the methylene signals-ngarcC
for 3, near 0°C for the diagonal bis-addueta and near room
temperature for the lateral bis-adduidi.

The 'H NMR spectra are consistent with a non-planar nature
not only of the six-membered ring connecting the fullerene and
porphyrin moieties of the five fullerenrgporphyrinates, 4a, 4b,

5, and6, but also of their porphinoid macrocycles, for which a
common mode of a “saddle” deformatiéris deducible. Highly
substituted porphyrins typically contain non-planar porphinoid
macrocycle® 17 with temperature-dependent NMR spectr@he
room-temperature NMR spectra 8f are compatible with an
effective C,,-symmetric structure and of an effecti@, sym-
metry for the “diagonal” bis-addudta. The spectra of the “lateral”
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bis-adductdb at 50°C suggested an effectiv@,, symmetry. In
contrast, the spectra indicate onG symmetry for the ftris-
adduct5 and an effectiv®,y symmetry for the tetraaddu6t(see
Figure 2).

Fullereno-porphyrind!® and related porphinoiefulleroid
conjugate¥° are objects of electrochemical and photophysical
studies and may have promising properties as components of
electronic device3? The non-fluorescing zinetetrafullerene-
porphyrinate6 is a molecular reservoir of chemically robust
electro- and photoactive units and is predicted to be chargeable
with more than 20 electrons per molecule. Sequential incorpora-
tion of several fullerene units into a preformed, reactive porphy-
rinoid is a new and efficient approach toward fullereno
porphyrins. The complex&s-5 are a set of reactive, porphyrinoid,
and fulleroid building blocks, “programme#i’to open a new
perspective for the synthesis of even more complex covalent
assemblies between fullerenes and porphyrins.
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