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Fluorine-containing polymers utilizing the properties of fluorine atoms have been applied in a
wide range of fields such as household cooking utensils, automobiles, and semiconductors, and are
attracting attention from both industrial and academic perspectives due to their high versatility. Polymer
having a large number of C-F bonds show excellent chemical stability and visible light transparency
because of the high bond energy and low polarizability of the C-F bond. Aromatic polymers consisting
of many aromatic rings are expected to have high melting points and glass transition points, and
mechanical strength due to its rigid structure. Therefore, fluorine-containing aromatic polymers, which
are considered as hybrids of fluoropolymers and aromatic polymers, having these properties are
expected to be applied as engineering plastics. Herein, we have reported the synthesis of semi-
fluorinated aromatic polymers via the polycondensation of bis(trifluorovinyl)-substituted aromatic
monomers and bisphenol derivatives. The obtained polymers were transparent in visible region (>400
nm) and good thermal stability (7Tus% >320 °C). In addition, the reflective indices and the Abbe’s numbers
of these polymers were comparable to those for widely used polymers having optical applications, such
as polycarbonates. Furthermore, the water-repellency of these polymers was accessed by the contact
angle measurements.
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Table 1. Copolymerization of bis(trifluorovinyl)benzene 1 and diol 2.

MeO F
F ~F K,COs (4.0 eq.)
™ F + HO-Ar-OH >
F DMF, rt, 48 h
F OMe (1.0 eq.)
1 2a-h
entry 2 3 (%) M,/10° M, /10° Tusv (°C)
1 2a 3a (63) 9.7 17.8 364
2 2b 3b (79) 16.0 26.0 330
3 2¢ 3¢ (48) 66.2 128.5 339
4 2d 3d (67) 22.0 73.0 344
5 2e 3e (72) 7.7 24.0 325
6 2f 3f (not obtained) — —
7 2g 3g (10) 4.0 4.7 327
8 2h 3h (44) 4.5 159 327
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Table2 R U ~— 3 O FHIEE
CHCls Film

Polymer //imax //Ledge //LPL @ (%)d) //Lmax )vedge ﬂ«PL D (%)d)

@m)?®  @m)®  (am)? (m)  (m)?  (am)
3b 325 369 384 13.2 326 373 389 6.3
3c 328 370 386 9.9 327 374 388 6.0
3d 325 373 383 10.0 326 374 392 5.9
3e 325 370 383 6.3 326 376 395 3.8

a) Concentration: 1.0x107> M. b) Longest absorption edge. ¢) Concentration: 1.0x107° M.
d) PL quantum yield determined by the integral sphere method.

Table 3 U ~— 3¢ DJEFTEM)E T v ~F ()
b) <)

np nF nc? w®

1.537 1.553 1.530 23.4

a) Averaged values of three individual experiments. Film thickness: 30 um. b) Measured at 589 nm. ¢)
Measured at 486 nm. d) Measured at 656 nm. e) w, = (nD — 1)/(nF —nC).
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