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Development of organic nanohybrids with strong circularly polarized luminescence
property based on molecular assembling technique and evaluation of their
applicability

Ryu, Naoya
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We found that chiral assemblies of enantiomeric lysine-derived amphiphiles
induced intense circularly polarized luminescence (CPL) in a non-chiral cyanine dye in combination
with strong emission. In the co-assembling system which shows strongest CPL and emission, the
emission quantum yield, molar absorption coefficient and emission dissymmetry factor were estimated
to be 0.7, 390,000 /M cm and 0.14, respectively. The enhancements of the quantum yield and
absorption coefficient are probably because of restriction of the internal rotations of the dye
molecules by embedded in the tightly packed hydrophobic cavities of the amphiphile assemblies as
monomeric species. We concluded that the CPL property was due to induced chiral arrangement of the
dye molecules without direct stacking in the chirally arranged amphiphile assemblies.
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Fig. 2 (a) DSC thermogram of heating process for L-1 (5§
mM) in basic water without and with NaCl (250 mM);
heating rate: 2 °C min~!. (b) CD spectra of L-1 (0.2 mM)
in water at pH 10 without and with NaCl (10 mM) and in
ethanol at 20 °C. Insets in (b) show STEM images of L-1
assemblies in cast films prepared from 0.2 mM aqueous
dispersions without and with NaCl (10 mM) at pH 10
when post-stained with OsOs.
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Fig. 3 (a) Visible absorption, (b) emission, (¢) CD and (d) CPL
spectra of Cy1 (0.01 mM) in the presence of L- and D-1 (0.2 mM)
in water at pH 10 without and with NaCl (10 mM) and in ethanol
alone at 20 °C; path length: 0.1 cm (for (a) and (c)); excitation
wavelength: 574 nm (with 1 in water (b)), 545 nm (in ethanol (b))
and 500 nm (for (d)). Insets show photo images of the L-1-Cyl
aqueous mixture with NaCl and Cy1 ethanol solution in daylight
(a) and under 365 nm UV light in the dark (b).
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Fig. 4 Schematic illustration of simulated model
of NK-77 dispersed in polar solvent (cis form)
and embedded in 1 assembly (¢trans form).
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Fig. 5 Chemical structures of (a) lysine-derived amphiphiles and (b)
cyanine dye used in this study.
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Fig. 6 (a) Visible absorption, emission, (b) CD and CPL spectra of
Cy2 (0.03 mM) in the presence and absence of 12-Ly (0.6 mM) in
water and alone in methanol at 20 °C; path length: 0.1 cm, excitation
wavelength: 636 nm for the presence of 12-Ly in (a), 548 nm for the
absence of 12-Ly in (a) and 560 nm for (b). Insets in (a) show images
of the Cy2—12-Ly aqueous mixture and Cy2 aqueous and methanol
alone solutions at 20 °C in daylight (left) and under 365 nm UV
light in the dark (right). (c) Schematic illustration of possible chiral
J-aggregate formation of cyanine dye on lysine-derived amphiphile
assembly. Double bilayer structure is omitted for clarity.
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