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Abstract: Deep-blue conjugated polymers have attracted significant attention in the fields of flexible displays and
wearable electronics owing to their excellent luminescent properties and solution-processability. However, these ma-
terials generally suffer from strong backbone rigidity, high film brittleness, and poor stretchability, which severely
limit their practical applications in flexible light-emitting devices. To address these issues, in this work, we de-
signed and synthesized a pyrene - carbazole-based semiconducting fluid molecule and incorporated it into the deep-
blue conjugated polymer (poly [4-(octyloxy)-9,9- diphenylfluoren-2, 7-diyl ] -co-[ 5- (octyloxy) -9, 9- diphenylfluo-

ren-2, 7-diyl], PODPF) system to regulate the aggregation structure and stretchability of the polymer films. Benefit-
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ing from the strong m-conjugation interaction of the pyrene unit and the excellent hole-transporting capability and

structural stability of the carbazole moiety, the fluid molecule effectively modulates the intermolecular interactions

between PODPF backbones and enhances chain-segment mobility, thereby significantly improving the flexibility and

stretchability of the films, with the elongation at break increased by 70%. Meanwhile, this strategy largely preserves

the original ordered packing structure and luminescent properties of the PODPF films, avoiding the severe phase sep-

aration and optical-performance deterioration typically induced by conventional plasticizers. After incorporation of

the pyrene - carbazole fluid molecule, the optimized stretchable composite films enabled flexible PLED to exhibit ex-

cellent deep-blue electroluminescence performance.

Keywords: Semiconductor fluid molecules; Conjugated polymers; Stretchable blue light-emitting film; Flexible

blue light-emitting diodes
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X AR AT

Z-'H NMR (400 MHz, CDCL;) & 8. 16-7. 97 (m,
1H), 7. 49-7. 40 (m, 1H), 7.35-7.24 (m, 1H), 6. 71
(d,J = 8.4 Hz, 1H), 3. 76 (s, 2H).

Z-2'H NMR (400 MHz, DMSO) & 11.36 (s,
1H), 8.98 (s, 2H), 8.32 (d, J = 1.8 Hz, 1H), 8. 04
- 8.01 (m, 1H), 7.51 - 7.43 (m, 3H), 7. 33 (dd,

J =8.4,1.6 Hz, 1H), 6.92 (
6.43(d, J = 8. 1 Hz, 2H).

Z-3'H NMR (400 MHz, CDCL;) & 8. 09 (s, 1H),
8.00 (s, 2H), 7. 48-7. 40 (m, 2H), 7.37 (d, J = 8. 4
Hz, 1H),7.29 (d, J = 8.6 Hz, 1H), 7.23 (d, J = 8.3
Hz, 1H), 6. 66 (d, J = 8.4 Hz, 2H), 4. 08 (d, J = 5. 8
Hz, 1H), 3. 77 (d, J = 5. 6 Hz, 4H).

t, J = 8.1 Hz, 1H),
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Z-4'H NMR (400 MHz, CDCl;) & 8.33-8.07
(m, 10H), 8.00 (1, J = 8.0 Hz, 2H), 7.70-7. 57 (m,
2H), 7.47 (s, 2H), 7.23 (1, J = 8.3 Hz, 1H), 6. 66
(d, J = 8.3 Hz, 2H), 3.78 (d, J = 5.5 Hz, 4H), 1. 57
(s, 2H), 1. 06 (s, 24H), 0. 77 (dt, J = 33.5, 7.0 Hz,
12H). 13C NMR (101 MHz, CDCly) & 156.63,
137.98, 137.94, 137. 84, 131. 20, 130. 56, 130. 09,
129. 17, 128. 80, 127. 84, 127.17, 127. 11, 127. 00,
126. 47, 126. 12, 126. 03, 124. 82, 124. 52, 124. 06,
124.03, 123.79, 123. 56, 123. 53, 123. 16, 122. 11,
121. 80, 121. 14, 120. 05, 109. 17, 108. 26, 104. 42,
70. 33, 36. 84, 30. 80, 30. 72, 30. 26, 28. 94, 28. 60,
28.47,28.21,25. 69, 25. 64, 21. 59, 21. 53, 13. 06,
12.98.
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R RI . LL 0,20, 50 wi% Z-4 2:iE POD-
PF 4 AR S R G)JZ MR, il 25 T HoA #OEm &
FEESAE WO Tk ) £ 00 &6 2 W B ES FRATT
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