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Abstract

Poly(p-phenylene vinylene)s (PPVs) are one of representative m-conjugated polymers to show
photoluminescence, and numerous studies on their synthesis and application for
electroluminescence devices have been reported. In this study, we synthesized a
hexafluorocyclopentene-fused phenanthrene derivative 2 and its precursor 1 bearing formyl
groups for monomers of PPVs. Copolymerization of 1 and 2 with tetraethyl(2,5-
bis(dodecyloxy)-1,4-phenylene)bis(methylene)diphosphonate by Horner-Wadsworth-Emmons
reaction afforded fluorine-containing PPVs, Polymer-1 and Polymer-2, respectively. The
copolymers showed high thermal stability revealed by their TGA analysis. UV—vis spectra of the
copolymers in CHCI3; showed m—n* transition peaks around 420 nm, and the peaks shifted to a
longer wavelength by ca.10 nm in the film. The photoluminescence (PL) spectra of Polymer-1
and Polymer-2 exhibited peaks at 542 nm and 560 nm in CHCls, respectively.
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Table 1 F/~—1, 2 DELSHKE

M (g/mol) M (g/mol) Yield (%) Tis” (°C)
Polymer-1 8900 10300 65 330
Polymer—2 3300 3700 41 306

* Estimated by GPC measurement in CHCI,.
> 5% weight—loss temperature measured by TGA in argon atmosphere at heating rate of

10 °C/min.
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Figure1 Ak L72F /=B XK Y ~—0 UV-vis A7 kL.
(a) &/ ~—(CHCLI&R). (b) KRV ~—(CHCLIAHK). (c) RV ~—(7 1 /L LIREE).

Table 2 PAV @ UV-visible A7 fL « I AT fLDT —H

A nax (nm) Aen (nm)
Polymer In CHCIs* (e X10%) Film In CHCls® (®°) Solid (®°)
Polymer-1 415 (7.9) 423 555 (0.69) 635 (0.24)
Polymer-2 424 (3.0) 434 532, 542 (0. 38) 642 (0.02)

2 Concentration : 7.8X10° mol/L (Polymer—-1) and 1.6X107° mol/L (Polymer-2).
® Concentration : ca 1.0X10° mol/L. Excited at 410 nm.
¢ PL quantum yield determined by the integral sphere method. Excited at 410 nm.
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Figure 2  Polymer-1 & Polymer-2 OH:5: A7 kL. (a) CHCl &%, (b) [EAIRRE.
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