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Scheme 1 Syntheses of cinnamic acid dibromide (a) and phenylpropiolic acid (b)
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Scheme 2 Polymerization of phenylpropiolic acid
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Fig. 1 FTIR spectra of cinnamic acid (a) and

phenylpropiolic acid (b)
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Fig. 2 "H-NMR spectra of cinnamic acid (a) and phenylpropiolic acid (b) in chloroform-d

The solvent peaks are marked with asterisks.
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Fig. 3 FTIR spectra of phenylpropiolic acid (a) and its
oligomer (b)
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Table 1 Influence of solvent and temperature for polymerization

Catalyst Solvent Temperature( C ) Yield( % ) M, x107? M, x10 3
Pd(PPh;),Cl, Carbon tetrachloride 75 Trace — —
Pd(PPh;),Cl, p-Xylene 75 14.9 <1 <1
Pd(PPh;),Cl, Dioxane 75 Trace — —
Pd(PPh;),Cl, Chlorobenzene 75 Trace — —
Pd(PPh;),Cl, Toluene 70 29.0 1.9 1.4
Pd(PPh;),Cl, Toluene 75 32.5 4.7 1.7
Pd(PPh;),Cl, Toluene 80 25.7 2.8 1.3
Pd(PPh; ), Cl, Toluene 90 21.2 1.9 1.4
cy =2.5 mol/L; c( catalyst) =0. 025 mol/L; V(solvent) =10 mL; 24 h; N,
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Fig. 4 TGA thermograms of the oligomer under nitrogen at

a heating rate of 10 K/min
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Fig. 5 UV-Vis spectra of the THF solutions of monomer
(a) and oligomer (b)

Concentration of both (a) and (b): 5 wg/mL
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SYNTHESIS AND PROPERTIES OF PHENYLPROPIOLIC ACID OLIGOMERS

LIU Jia, TANG Jianguo, XU Shenhong, WANG Yao, LIU Jixian, GONG Kuiliang
(Laboratory of New Fiber Materials and Modern Textile-the Growing Base for State Key Laboratory,
Institute of Hybrid Materials, Qingdao University, Qingdao 266071)

Abstract A disubstituted acetylene with both polar and conjugate groups,phenylpropiolic acid (PhPA) , was
directly polymerized into poly ( phenylpropiolic acid ) oligomer through metathesis polymerization with Pd
(PPh,),Cl, as catalyst and toluene as solvent, while the monomer PhPA was synthesized by the addition
reaction of cinnamic acid with bromine and the followed elimination of hydrogen bromide. The polymerizations
of PhPA showed a moderate yield of oligomer at 75°C and in toluene solvent. The structures of both PhPA and
oligomer were confirmed by IR and 'H-NMR. For example , the absorption band at 1620 ¢m ™" associating with
C = C stretching appears in the spectrum of oligomer, instead of 2210 c¢m™ associating with C=C stretching
in the spectrum of PhPA. The oligomer is soluble in common polar solvents and has high thermal stability.
Comparison of the absorption spectra of the oligomer with its monomer reveals that the absorption of the
oligomer in the spectral region beyond 310 nm is associated with the electronic transitions of oligomer skeleton.
On the fluorescence investigation of the oligomer, THF solutions of oligomer emit blue light and show the peak
emissions at 420 nm at different concentrations when excited at 342 nm. At the concentration of 0. 04 mmol/L
of oligomer ,its emission indicates the biggest intensity.

Keywords Phenylpropiolic acid, Polar, Conjugate, Metathesis polymerization





