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Preparation and application of chiral inorganic materials
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Using a complex (PT) composed of polyethyleneimine (PEl) and chiral organic
acids as a primary chiral source, we successfully transferred their chiral information into silica
and titania, and then using the silica as secondary chiral source, established chirality transfer
from silica to metal complexes, metal nanoparticles, condensation polymers, addition polymers. In
the application of chiral silica, we identified that chiral silica could be used as a probe of
surface enhanced Raman scattering to discriminate enantiomeric amino acid, and constructed
inorganic/organic or inorganic/inorganic circularly polarized luminescent materials by combining
organic or inorganic emitters. Based on the CD spectra, we proposed that the chirality in
silica/titania arises from distortion of the bond of Si-0O and Ti-O in tetrahedral/hexahedral. It can

be said that the chiral transcription from PT to silica/titania is a process that causes
molecular-scale chirality in the targeting materials.
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Figure 3. a) The route to spherical chiral titania. b)
TEM images of the calcined titania sphere (left) and
lattice fringe. ¢) CD and UV-Vis spectra of the
calcined titania samples mediated by mandelic acid
(left) and malic acid (right).
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Figure 4. CD spectra of polyphenol (left) and
polydivinylbenzene (right) mediated by chiral
silica.
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Figure 5. Representation of CPL system
based on chiral silica.

Figure 6. Schematic description on (A) synthesis
of PDA/Ag by using SiO2 nanofibers; (B) SERS-
based enantiomeric differentiation of a pair of
tyrosine (Tyr) enantiomers by using PDA/Ag
substrates.
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