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[2.2]Paracyclophane is a cyclic molecule consisting of face-to-face phenylenes stacked in
proximity. [ 2.2 ]Paracyclophanes with substituent(s) are planar chiral compounds without
chiral centers because of the suppressed rotational motion of the phenylenes. We reported
that [2.2 ]paracyclophane-based chiral molecules exhibited excellent circularly polarized
luminescence (CPL) properties. In this study, using planar chiral [2.2]paracyclophane
compounds as optically active building blocks, various CPL-emitting molecules with
extended n-conjugated systems were prepared. Organic-inorganic hybrid glasses in which
X-shaped CPL-emitting molecules were dispersed in silica matrices, organic-inorganic hybrid
molecules introduced into cage-shaped silsesquioxane, and one-handed helical molecules in
which helicenes were stacked. Optical and chiroptical properties were evaluated in detail.
We also revealed the correlation between the orientation of 7 -electron systems stacked by
[2.2 ]paracyclophane skeletons and the CPL emission characteristics.
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Figurel. Synthesis of CPL-emissive organic-inorganic hybrid glass.
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Figure2. PL and CPL spectra of the hybrid glasses.
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Synthesis of organic-inorganic hybrid (S,)-POSS containing
CPL-emissive units.
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Figure4. PLand CPL spectra of (S,)- and (R,)-POSS thin films.
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Figure5. Planar chiral [2.2 ]paracyclophane-based X-shaped molecules.
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Figure6. PLand CPL spectra of X1 and X2 in diluted CHCI; solutions.
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Figure7. Structures of V-shaped molecules V1 and V2.
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Figure8. PL and CPL spectra of V1 and V2 in diluted CHCI; solutions.
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Figure9. Optical resolution of pseudo-para-disubstituted [2.2] paracyclophane and synthesis of one-
handed helical molecule consisting of phenanthrene and benzo[c]phenanthrene.
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Figure10. PL and CPL spectra of 11 in diluted CHCl; solutions.
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