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Synthesis and Characterization of Blue-light Emitting Polyfluorenes
Containing Non-conjugated Structure in Backbone

Shi, Wei Ma, Xingxiong Tunsagul- Awut Ismayil- Nurulla®
(Educational Ministry Key Laboratory of Petroleum and Gas Fine Chemicals, School of Chemistry and
Chemical Engineering, Xinjiang University, Urumgqi 830046)

Abstract Polyfluorene derivatives with non-conjugated alkoxy segment (-O-CH,-CH,-CH,-CH;-O-) in
backbone, poly(9,9-dioctyl-2,7-fluorene-co-4,4'-butoxydiphenyl) (PFP) and poly(9,9-dioctyl-2,7-fluorene-
c0-4,4'-butoxydiphenyl-co-N-phenyl-4,4'-diphenylamine) (PFTP11), were synthesized by Suzuki coupling
reaction and the control polymer with alternating fluorene and triphenylamine groups as main chain,
poly(9,9-dioctyl-2,7-fluorene-co-N-phenyl-4,4'-diphenylamine) (PFTPA), was prepared under the same po-
lymerization condition. The chemical structures of above-mentioned polymers were verified by 'H NMR
and FT-IR analyses. These polymers showed good solubility in common organic solvents, and the solid
films of them can be facilely obtained by solution processing. All of these polymers possess high thermal
stability, with thermal decomposition temperature above 400 ‘C. PFP possesses relatively high 7, tempera-
ture (at around 130 ‘C), but for PFTP11 and PFTPA there was no obvious glass transition process observed.
UV-Vis investigation of these polymers indicates the wide bandgaps of them (2.89~3.29 eV). The films of
PFP, PFTP11 and PFTPA emitted blue light, with the maximum PL emission at 425, 437 and 440 nm, re-
spectively. The investigation of the electrochemical properties of these polymers reveals that the HOMO
levels of PFTP11 and PFTPA were significantly higher than that of PFP due to the introduction of
triphenylamine group, suggesting the improvement of hole-transport capability of them.
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2,7-3(4,4,5,5- VU F 31,3 2- AR Al b — 36)-9,9- — ¢
FE) ()42 HESCHRRARGE (1 75 10 A e,
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L1 (400 MHz, CDCl; fE4%7); BRUKER EQUI-
NOX-55 £L4M i (KBr JE J7); Shimadzu UV-2450 7!
A=) WL (UV-vis) 73 Y66 & vt HITACHI F-4500 FL
Spectrophotometer; CHI660 HiLAk2~ T4E L, NETZSCH
STA 449C H=#%, Waters GPC 2410 (THF A7), BIK
LITZ ).

12 XRTE
1.2.1  FAREGE R

1,4- IR T (DA e 7E 250 mL (1 #
FRefr A 60 mL T A FFAK I m) H Ao A6 BRI
(7.8 g, 1.5 mmol). xR (6.3 g, 45 mmol) A& MlAL B (150
mg, 0.9 mmol), JHES 10 min J5 AR R, 7EHIRAS
RPN 1,4- 23R T %6(3.27 g, 1.5 mmol)JFEA A
PRI R I 24 b N 25 R 5K LS s i DLBR 2 A
V) IFH B TR 2SR, P AR A P T R &
M HE A 0 S B B A AR B R 2.2 g 7R
30%). 'H NMR (400 MHz, CDCl;) 6: 7.53 (d, J=8.8 Hz,
4H), 6.65 (d, J=8.8 Hz, 4H), 3.98 (s, 4H), 1.95 (s, 4H);
FT-IR (KBr) v: 3094, 2928, 1583, 1486, 1285, 1244, 1175,
1049, 975, 821, 630 cm .

N,N-(4-IRF) KL ()M A B #E 50 mL — i
RN 23 mL K, BidE NEAZSTE LR RN
ZR[%(1.86 g, 20 mmol), XJIRMLIK(11.886 g, 42 mmol),
1,10-phenanthroline (0.1274 g, 0.7 mmol), 5 {& IV 4
(0.0697 g)MEHEAHN(10.57 g, 156.36 mmol), fE&<F
PEFE IR 24 b O 56 5 5 KR =) F ORI K 3k
TR, 43 A HUZ TR TC KR BREE T, B0
Wik R FE IR ZE BRI, ML 2 A 1 O (RE R,
Ay R ) S5 A9 21 2 G RO K B BR (474 g,
7 # 60%). "H NMR (400 MHz, CDCl;) d: 7.34 (d, J=8.4
Hz, 4H), 7.26 (t, J=17.8 Hz, 2H), 7.09~7.07 (m, 3H), 6.94
(d, J=8.8 Hz, 4H); FT-IR (KBr) v: 3034, 1580, 1484,
1310, 1274, 1070, 1004, 826, 753, 706 cm ™.
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FERZ1H 69%). 'TH NMR (400 MHz, CDCl;) d: 7.72 (d,
J=8.0 Hz, 2H), 7.60 (d, J=8.8 Hz, 4H), 7.54~7.51 (m,
4H), 7.01 (d, J=8.8 Hz, 4H), 4.13 (m, 4H, -OCH,-),
2.17~2.03 (m, 6H, -CH,-), 1.17~0.72 (m, 32H, alkyl H);
FT-IR (KBr) v: 3034, 2924, 2851, 1606, 1514, 1463, 1242,
1177, 1049, 816 cm .
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2.02~2.01 (m, 4H), 1.25~0.72 (m, 20H, alkyl H); FT-IR
(KBr) v: 3032, 2925, 2853, 1601, 1514, 1465, 1276, 1243,
1178, 1049, 815 cm .
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(PFTPA)M & RELTRE PFP AU, f=32)
4 65%. '"H NMR (400 MHz, CDCly) §: 7.77~7.75 (m,
2H), 7.61~7.56 (m, 8H), 7.37~7.00 (m, 9H), 2.02~2.01
(m, 4H), 1.20~1.07 (m, 20H, alkyl H), 0.81~0.72 (m,
10H, alkyl H); FT-IR (KBr) v: 3030, 2922, 2850, 1592,
1511, 1487, 1462, 1314, 1274, 1179, 811, 751, 692 cm .
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Figure 1 'H NMR spectrum of 1,4-di(p-iodophenyloxyl)butane
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Figure 2 'H NMR spectra of polymers
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Figure 3 FT-IR spectra of polymers
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Figure 5 The UV-vis spectra of polymers in THF solution
(concentration were ~1X 107> mol/L) and in films
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Figure 6 PL spectra of polymers in THF solution (1X107°

molsL ") and in films
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A I B PR R AR 2 e KA H (R 01 2y s A H B A1)
() 225 0] LAAS 2R S P TSR AT BE(E,, LUMO), AT
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Figure 7 Electrochemical curves of polymers
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M. @ TGA Fl DSC MHALF X LR S BAE
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WSO P AT 3 mT DA 60 S R T (%) A A mT A
FTWTER AW ERE RS R, 48 m RS WG % 58
IR A WA R T BRS39S H i €29 ), PFP,
PETP11 F1 PFTPA [{#: Kk PL K54y HIAL T 425, 437 F
440 nm. 80T H AR 2R P REEA TN ] N = R e 4]
(EIPNIP NN e e/ A 1 AN ey vp S P
- HATHEAE N T S (085 % & PLEDs H (1) SRR

K1 RBOMAERAEEBARE T IEINR, BALAE RSO R 5

Table 1 UV-vis absorption, electrochemical and photoluminescence properties of polymers in solid films

Polymers Aabsmax/NM Optical band gap“/eV E/V Enomo/eV Eromo’/eV APLmax/NM /%
PFP 340 3.29 1.30 —5.70 —2.41 425 18.0
PFTP11 345 2.94 1.01 —5.41 —2.47 437 10.1
PFTPA 378 2.89 0.99 —5.39 —2.50 440 3.2

“ Estimated from the onset wavelength of optical absorption in the solid state film; ® Calculated from the HOMO level and optical band gap; ¢ Absolute quantum yield

of the polymer films, measured by using a calibrated integrating sphere at an exciting wavelength of 325 nm.
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