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Fig. 1 Synthetic routes of grafting-polymer G-M4 based on click reaction between MAT4 and GAP
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Fig. 2 FTIR spectra of G-M4 and MAT4 , respectively
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Fig. 3 UV-Vis spectra of GAP,MAT4 and G-M4 in different
volume ratios of dichloromethylene to n-hexane

H:n-hexane; D :dichloromethylene
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Fig. 4 The effect of n-hexane fraction on PL spectra (a) and
fluorescence intensity , the maximum peak emission wavelength at
about 368 nm ( @ and O ) ,428 nm ( A and A ) emission peak
(b) of G-M4 in n-hexane/dichloromethane mixtures

Concentration:5 x 10 > mol + L' ; Excitation wavelength ;270
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Fig. 5 The effect of n-hexane fraction on PL spectra of G-M4
in n-hexane/dichloromethylene mixtures.
Concentration:5 x 10 ~> mol + L' ; Excitation wavelength ;300

nm; H:n-hexane, D :dichloromethylene
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SYNTHESIS OF PHOSPHAPHENANTHRENE-CONTAINING
4-ETHYNYLBENZONATE GRAFTED GLYCIDYL AZIDE
POLYMERS BY CLICK CHEMISTRY AND THEIR AGGREGATION-
INDUCED EMISSION ENHANCEMENT PROPERTIES

XU Liangxin', ZHU Yufeng', SHEN Jinbo', SHI Jianbing' , TONG Bin', ZHI Junge’, DONG Yuping'

(' College of Materials Science and Engineering, * College of Science, Beijing Institute of Technology, Beijing 100081)

Abstract  Phosphaphenanthrene-containing 4-ethynylbenzonate ( MAT4 ) was grafted to glycidyl azide
polymer ( GAP) by click chemistry in the presence of Cul as catalyst. FT-IR analytical results confirmed the
structure of the grafting polymer ( G-M4) and revealed the click reaction between GAP and MAT4 in equal
molar ratio. Compared with MAT4 , the UV-Vis absorbance and the photoluminescence strength of G-M4 in
dichloromethylene solution are obviously increased because the formation of triazole induces the increasing of
total conjugated degree. When G-M4 molecules aggregate to a certain degree in a mixture of dichloromethylene
and n-hexane, the photoluminescence strength of G-M4 proportionally increases, which shows obvious
aggregation-induced emission enhancement ( AIEE) property because the aggregation state of G-M4 restricts
the intramlecular rotation of phosphaphenanthrene groups based on the -7 stacking and polarity interaction
between the molecules. Due to J-aggregation, supramolecular structure between triazole rings in G-M4 and
phosphaphenanthrene groups in adjacent G-M4 based on donor-accept interaction is formed. When the content
of n-hexane is over 70% , the photoluminescence spectra of G-M4 obviously show two peaks, which are
attributed to photoluminescence emission of intra- and extra-chains of G-M4, respectively. This novel
phenomenon may enable the polymer to find applications in chemosensor, optical display and rewritable optical
media.

Keywords Phosphaphenanthrene, 4-Ethynylbenzonate, Glycidyl azide polymer, Click chemistry,

Aggregation-induced emission enhancement



