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1.32(m, 24H), 1.57(m, 24H), 3.16(t, 24H), 4.91(s, 4H),
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Figurel (Color online) Schematic representation of the synthetic procedure of POM-chalcone hybrid. Tetrabutylammonium counter cation has been

omitted for clarity
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Figure 2 (Color online) The ESI-MS spectrum of POM-chalcone
hybrid
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Figure3 (Color online) (a) The crystal structure of POM-chalcone hybrid. (b) X-ray crystal packing structure of POM-chalcone viewed from b axis.
(c) X-ray crystal packing structure of POM-chalcone viewed from ¢ axis. Tetrabutylammonium counter cations have been omitted for clarity
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before and after UV 365 nmirradiation
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Figure 6 (Color online) The GPC spectrum of POM-chalcone hybrid
after UV 365 nm irradiation
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Photo-sensitive polyoxometal ate-based hybrid materials have attracted much attention in recent years due to their unique
photo-responsive properties. Here we represent a new type of photo-sensitive polyoxometalate-based hybrid by
covaently tethering chalcone moieties onto Anderson cluster. Various techniques including nuclear magnetic resonance
(NMR), Fourier transform infrared spectoscopy (FT-IR), electrospray ionization-mass spectrometry (ESI-MS) and
single-crystal X-ray diffraction have been utilized to characterize the structure and composition of the resultant hybrid.
The *H and **C NMR spectra show well resolved peaks that can be unambiguously assigned and are in good accordance
with the molecular structure. Characteristic stretching vibrations of MO and Mo—O-Mo bonds can be found at 940 and
668 cm* in the FT-IR spectrum respectively, whilst the chalcone moieties give stretching bands at 1665/1593 cmi™
(C=0-C=C) and 1568/1511 cm™ (C=C). The ESI-MS spectrum of the hybrid provides us more convincing structural in-
formations. For instance, the isotopic peaks observed at m/z=2167.81 can be clearly ascribed to the anionic fragment of
{[(n-C4Hg)4N]2[ (MNM0gO,4){ (CH,)sCNHCOCH,OCgH4C,H,COCgHs} 5]}, suggesting the successful modification of
Anderson cluster with chalcone molecules. Single-crystal X-ray diffraction analysis reveals that the hybrid crystallizes in
a mono-clinic system with a C2/c space group, where organic chalcone moieties are covalently bonded to the Anderson
cluster via p*-oxo bridging ligands. The photo-polymerization properties of the hybrid have been investigated in detail
using UV-Vis spectroscopy, *H NMR, and gel permeation chromatography. For example, when irradiated at UV light of
365 nm the hybrid undergoes a [2n+2r] cycloaddition reaction, leading to an absorbance decrease at wavelength of 332
nm in the UV-Vis spectrum. Meanwhile, a new absorbance peak attributed to the generated cyclobutane structure is
observed at 245 nm. This process gives a total photo-polymerization conversion of 37.45%, and is found able to restore
when exposed to UV light of 254 nm. After five cycles of alternative irradiation at 365 and 254 nm, the amount of the
hybrid monomer can still maintain at 85% of the original ones. The *H NMR spectrum of the hybrid also shows
significant changes when irradiated at UV light of 365 nm. Signals of the unsaturated carbonyl groups of the chalcone
moieties at ¢ 7.83 and 7.73 shift to high field after irradiation, and give corresponding cyclobutane signal a 64.80. These
results are in accordance with the results of UV-Vis spectroscopy. Weight-average molecular weight of the resulting
hybrid polymer is 9.78x10° g/mol as demonstrated by the gel permeation chromatography analysis. This work may
provide a new pathway for the fabrication and functional application of novel photo-sensitive polyoxometal ate-based
hybrids.

polyoxometalate, chalcone, photo-polymerization, covalent modification, hybrid molecular
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