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Fig. 1. Synthesis and structural model of benzene-
PMO.
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Scheme 1. Synthesis of pyridine-bridged precursor
and divinylpyridine (v-Py)-PMO.
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Fig. 2. (a) XRD pattern, (b) nitrogen adsorption/de-
sorption isotherm, and (¢ and d) TEM images
of v-Py-PMO.
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Fig. 3. (a) UV/vis diffuse reflectance and fluoresc-

ence (1-=320 nm) spectra of v-Py-PMO; pris-
tine v-Py-PMO (black), after exposure to
trifluoroacetic acid (gray) and successive NH3
(dark gray). (b) UV/vis diffuse reflectance
spectra of v-Py-PMO before (black) and after
treatment of Cu (BF4): (gray). (¢) Changes
in the amount of Cu®*" adsorbed for v-Py-PMO
(@) and v-Ph-PMO (O).
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Scheme 2. Synthesis of phenylpyridine (PPy)-PMO
and formation of metal complexes on pore
surface.
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Fig. 4. (a) Photoluminescence spectra of Ir-PPy-
PMO excited at 300 and 380 nm and of PPy-
PMO excited at 300 nm. (b) Schematic illus-
tration for light-harvesting of Ir-PPy-PMO.
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Fig. 5. (a) UV/vis diffuse reflectance spectra of Ru-
PPy-PMO (black) and PPy-PMO (gray). (b
and ¢) Computer graphic images of Ru-PPy-
PMO.
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Fig. 6. Hydrogen evolution from Ru-PPy-PMO in the
presence of EDTA, MVio, and colloidal Pt
under irradiation of visible light (>385nm).
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Periodic Mesoporous Organosilicas with Metal Ligands

within the Framework

Minoru Waki* and Shinji Inagaki**

*Institute for Molecular Science, 38 Nishigo-Naka, Myodaiji, Okazaki, Aichi 444-8585, Japan
**Toyota Central R & D Labs., Inc.,, Nagakute, Aichi 480-1192, Japan

Periodic mesoporous organosilica (PMO) has a unique framework structure in which organic groups
are covalently bonded to silica moieties and homogeneously distributed with a high density. So far, a
variety of PMOs have been reported with unique catalysis, adsorption, luminescence, and semi-
conductivity in their frameworks. Recently, we reported new PMOs with pyridine-containing organic
groups showing binding properties of metal ions. Pyridine groups are exposed on the pore surface and
arranged in a parallel to the channel direction. We succeeded in the high density adsorption of metal ion
(Cu*") and formation of metal complexes [Ir (ppy) s, Ru(bpy): (ppy)] on the unique PMO pore surface.
The Ru complex formed on the pore surface functions as a photo-sensitizer for an efficient solid state
photocatalysis of H: evolution from water due to the smooth mass transfer in the large mesopores. The
pyridine-containing PMOs have a great potential to progress the chemistry on metal complexes from
solution to solid-state systems.

Key words: mesoporous, organosilica, metal ligand, metal complex, photocatalysis
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