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Controlling Molecular Arrangement of Porphyrin Derivative in a Thin Film Using
Intermolecular Coordination Bonds (/nstitute for Chemical Research, Kyoto University)
Kazutaka Tomita, Nobutaka Shioya, Takafumi Shimoaka, Takeshi Hasegawa

Porphyrin derivatives are promising materials which are used for various thin film devices.
The previous studies of ‘single crystal structure’ reveal that the molecular aggregation structure
of the porphyrin derivatives can be controlled by changing the combination of the center metal
atom and the functional groups attached to the porphyrin ring.? In this study, the molecular
aggregation structure of tetrapyridylporphyrin (TPyP, Fig. 1) is controlled in a ‘thin film,” via
the structural analysis using the p-polarized multiple-angle incidence resolution spectrometry
(PMAIRS)? and grazing incidence X-ray diffraction (GIXD) techniques. When Cu or two H
atoms are chosen for the porphyrin center atom, the C—H/N intermolecular interaction between
the porphyrin ring and the pyridyl ring gives a lying orientation of the porphyrin ring as shown
in Fig. 2. In contrast, when Fe is chosen, the intermolecular coordination bonds between the N
atom of the pyridyl groups and the center metal atom realizes a standing orientation of the ring
(Fig. 2).
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Figure 1 Molecular structure Figure 2 Schematics of molecular aggregation structure on substrate

of tetrapyridylporphyrin
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