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Photochemical conversion of small aromatic chromophores into polycyclic frameworks
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Photochemical conversion of small aromatic chromophores, e.g. benzene,
naphthalene, phenanthrene, etc., into polycyclic frameworks have been investigated.
(1) For the photoreaction of azacyclophanes incorporating two benzene chromophores, benzene
photodimerization took place to afford various polycyclic skeletons. Depending on the substituents on the
benzene rings, we have observed formation of p,p"-dibenzene, octahedrane, and cage diene benzene dimers.
Relative energies of the benzene dimer were evaluated by theoretical calculation to have insight into the
substituent effects.
(2) Diarylethenes, incorporating benzene, naphthalene, or phenanthrene chromophores, were converted into
polycyclic aromatic frameworks, namely phenacenes in which the benzene rings were fused in a zigzag
array. By applying a continuous flow photoreaction technique, various phenacenes were successfully
synthesized with high chemical yield.
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Figure 1. Flow reactor used in the present
study. Left: Diagrams of the flow reactor.
Right: Picture of the photoreactor part.
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Scheme 1. Photoreaction of

azacyclophanes.
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Figure 2. X-ray structures of
photoproducts 3 (upper) and 4 (lower).
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Figure 3. LUMO figures of azacyclophanes
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Figure 4. Relative energies of the benzene
dimers derived from azacyclophane 1.
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Scheme 2. Sensitized photocyclization
of diarylethane.
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Figure 5. (&) Time profiles for
photoyclization of 2MS to IMP for batch
irradiation. (b) The residence-time
dependence of 2MP consumption and 1MP
formation: In aerated cyclohexane (3 mM)
in the presence of 1, (0.1 equiv.).
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Scheme 3. Synthesis of [8]phenacene.
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