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[Abstract]

Cyclic perfkuoroalkylene-substituted aromatic compounds are expected to exhibit unique properties,
and hence introduction of the cyclic perfluoroalkylene groups is potential strategy for the development
of new functional fluorine compounds. Here, we report the synthesis of a styrene derivative bearing a
cyclic perfluoroalkylene group and its radical polymerization affording a highly fluorinated polystyrene.
A copper-mediated coupling reaction between 1-(3-bromo-4-iodophenyl) ethanone 1 and 1,4-
diiodooctafluorobutane resulted in the key intermediated 2 bearing the cyclic perfluoroalkylene group.
Reduction and dehydration of 2 yielded styrene derivative 4. Cyclic perfluoroalkylene-substituted
Polystyrene 5 was synthesized by free-radical polymerization of 4. The hydro- and oleo-repellencies of
5 were comparable to those of the previously reported n-C4Fo-substituted polystyrene. In addition, 5
exhibited higher thermal stability compared to that of the n-C4Fo-substituted polystyrene, indicating the
advantage of the cyclic perfluoroalkylene framework in improving the heat resistance of the fluorinated
polymers.
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Figure 1. TG-DTA measurement results of polystyrene 5
98



- 2022

Table 1. 10% weight loss temperature (7a10%) of polystyrene 5

Ta10% [°C]

5 359 n
PS 379¢
C.iF
PS-C.Fo 305 479
PS-C4Fo PS

“Ref. 1 Ref. 2

PAAREICLY, RV RF Lo 5 OBKEMELZFGE L7, § D7 F T8 Rur 77 UK
WRa 7 AR IRy 77Xy 2 M UTERLEEICXS LT, KELITYI—RFAZ %
T L CHEfilifs 2 %€ L7- (Figure 2, Figure 3), #HA0#fhA & Bhp0#Eflf 2 Table 2 12/~
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Table 2. Static contact angles and dynamic contact angles of polystyrenes

Static contact angle [deg] Dynamic contact angle [deg]
water CHal, ga" q:’ qs
5 97.4 67.8 102 79 23

PS 914 354 - - -
PS-C4Fy* 103 84 102 84 18

¢ Advancing contact angle. ® Receding contact angle. ¢ Sliding angle. ¢ Ref. 3. ¢ Ref. 2.
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5. BEXE
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