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Donor-Acceptor Copolymers Containing Phthalazinone

Structure Synthesized by Ullmann Polymerization
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Abstract: There has been a great deal of recent effort centered on low-cost copper catalyst Ullmann polycondensation. In the
past decade, the monomers used in Ullmann polycondensation are mostly electron-deficient di-halogenated compounds. The
molecular weight are highly dependent on the reaction activities of monomers. In this research, the polymerizations are success-
fully proceed between the electron-deficient phthalazinone structure and strong electron donating thiophene structure. The ob-
tained copolymers are fully characterized by GPC and 'H-NMR. Their 5% weigh loss temperatures are higher than 382 C.
The char yield of the investigated polymers in the nitrogen atmosphere is in the range of 63% ~76% at 800 °C, confirming
their excellent thermal stability and meeting the demand of the optical device for thermal performance. Also, the wavelength
of the luminescence can be controlled by changing the content of thiophene structures in the polymer backbones. Further-
more , our research could enrich and diversify the typical polyarylether family containing phthalazinone structure. And it is of
great guiding significance for developing the novel functional polymers based on Ullmann polymerization.
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Fig. 1 Traditional polyarylether synthesized by aromatic

nucleophilic polycondensation
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Fig. 2 Synthesis schematic diagram of copolymers
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Table 1 Properties of polymers P1, P2, P3 and P4
Polymer Mn*/kDa Mw/kDa PDI Mn"/kDa Tysq, /C Cy/ % T,
P1 4.2 12.7 2.98 5.0 398 74 -
P2 2.0 5.5 2.68 4.0 407 63 -
P3 2.2 5.3 2.44 9.6 408 70 -
P4 - - - 3.4 382 76 -
Notes: a: polymer fractions soluble in CHCl; at 40 °C; b: Mn determined by NMR in Dg-DMSO at 25 “C; c: Not detected from
30 to 300 °C
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Fig. 4 TGA curves of copolymers
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Table 2 Optical properties of copolymers

Polymer Ngps/ NN - Ao Stokes shift @,
In NMP In thin film /nm

P1 356 373 436 80 0. 06

P2 358 375 478 120 0.15

P3 360 369 499 139 0.11

P4 355 355 432 77 0.26

*Quantum yield measurements of the polymers, dissolved in NMP, were
performed using quinine sulfate ( quantum yield =0. 546, excited at 346
nm, in0.1 N H,SO,) as standards. (]
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