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Supplementary Fig. 1. Synthetic route of PFPO.

2,7-dibromo-9-phenyl-9H-fluoren-9-ol (2): In a nitrogen atmosphere, compound 1 (0.47 g, 1
mmol) was solved in THF (40 mL). After adding the THF solution of phenyl magnesium bromide
(1 mol L', 1.6 mL), the mixture was stirred for 48 hours at 85°C. Then the reaction was quenched
by NH4Cl aqueous solution and the mixture was extracted with dichloromethane. The extracted
organic solution was dried with Na;SOs, and solvent was evaporated in vacuum. Compound 2
(yield: 0.35g, 85%) was obtained from chromatography using an eluent of petroleum
ether/dichloromethane (2:1).

"H NMR (400 MHz, Chloroform-d) & 7.50 (d, J = 1.1 Hz, 4H), 7.43 (t, J = 1.1 Hz, 2H), 7.36 —
7.33 (m, 2H), 7.32 = 7.27 (m, 3H), 2.54 (s, 1H).

3BC NMR (101 MHz, CHLOROFORM-D) § 152.12, 141.67, 137.61, 132.57, 128.63, 128.41,
|

2,7-dibromo-9-(octyloxy)-9-phenyl-9H-fluorene (3): At room temperature, 2 (0.42 g, 1 mmol)
and KOH (0.10 g, 1.78 mmol) were solved in THF (40 mL). After adding 1-bromooctane (0.30 g,
1.55 mmol), the mixture was stirred for 24 hours at 85°C. Then the mixture was separated by
suction filtration using Buchner funnel. Compound 3 (yield: 0.50g, 94%) was obtained from
chromatography using an eluent of petroleum ether/dichloromethane (6:1).

'H NMR (400 MHz, Chloroform-d) § 7.53 — 7.48 (m, 4H), 7.38 — 7.36 (m, 2H), 7.28 (td, J = 5.8,
2.7 Hz, 3H), 7.24 (td, J = 4.3, 1.1 Hz, 2H), 2.97 (t, J = 6.3 Hz, 2H), 1.55 — 1.49 (m, 2H), 1.34 —
1.20 (m, 10H), 0.90 — 0.86 (m, 3H).

13C NMR (101 MHz, CHLOROFORM-D) & 149.69, 142.41, 138.66, 132.34, 128.66, 128.43,

127.62, 125.56, 122.50, 121.45, 88.17, 63.59, 31.95, 30.02, 29.41, 29.37, 26.14, 22.78, 14.23.
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Poly(9-(octyloxy)-9-phenyl-9H-fluorene) (PFPO): Compound 3 (0.53 g, 1.01 mmol) was added
to an appropriate DMF (10 mL) and toluene (10 mL) solution containing Ni(COD); (0.33 g, 1.20
mmol) 1,5-cyclooctadiene (0.15 mL, 1.20 mmol), and bpy (0.19 g, 1.23 mmol) in a Schlenk tube
under argon. The reaction mixture was stirred for 36 h at 90°C to obtain a dark blue solution. The
bromobenzene (0.5 mL) was added to solution for terminating reaction. The precipitate was
separated by filtration. The solution should further purification to be subjected to alumina (Al.O3)
column chromatography eluting with DCM to afford PFPO (yield: 0.28g, 75%) as an off-white
powder.

GPC: Mp=7.52x10% M,=13.01x10% PDI=1.73. *H NMR (400 MHz, Chloroform-d) & 7.70 (s, 4H),

7.50 (s, 2H), 7.39 (s, 3H), 7.24 (s, 2H), 3.08 (s, 2H), 1.35 (s, 2H), 1.22 (s, 10H), 0.85 (s, 3H).
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Supplementary Fig. 2. Synthetic route of POPOF.
2,7-dibromo-4-(octyloxy)-9-phenyl-9H-fluoren-9-ol (5): The 4 was synthesized according to our
previous report.! In a nitrogen atmosphere, compound 4 (0.47 g, 1 mmol) was solved in THF (40
mL). After adding the THF solution of phenyl magnesium bromide (1 mol L, 1.6 mL), the
mixture was stirred for 48 hours at 85°C. Then the reaction was quenched by NH4Cl aqueous
solution and the mixture was extracted with dichloromethane. Compound 5 (yield: 0.46g, 85%)
was obtained from chromatography using an eluent of petroleum ether/dichloromethane (2:1).

"H NMR (400 MHz, Chloroform-d) § 7.82 (d, J = 8.1 Hz, 1H), 7.47 (dd, J = 8.2, 1.9 Hz, 1H), 7.39
(d, J=1.8 Hz, 1H), 7.36 — 7.32 (m, 2H), 7.32 — 7.27 (m, 3H), 7.02 (dd, /= 10.3, 1.4 Hz, 2H), 4.12
(t, J=6.5 Hz, 2H), 2.44 (s, 1H), 1.98 — 1.91 (m, 2H), 1.60 (s, 1H), 1.53 (d, /J=7.4 Hz, 1H), 1.43 —
1.30 (m, 8H), 0.93 — 0.88 (m, 3H).

3C NMR (101 MHz, CHLOROFORM-D) § 155.44, 153.16, 151.55, 141.77, 137.12, 132.43,



taa
240

241
242
243
244
245
246
247
248
249
250

344
421

253

254

255

256

257

258

259

260

261

262

263

2,7-dibromo-4,9-bis(octyloxy)-9-phenyl-9H-fluorene (6): Compound 5 (0.55 g, 1.01 mmol) and

KOH (0.10 g, 1.78 mmol) were solved in THF (40 mL) at room temperature. After adding

1-bromooctane (0.30 g, 1.55 mmol), the mixture was stirred for 24 hours at 85°C. Then the

mixture was separated by suction filtration using Buchner funnel. Compound 6 (yield: 0.64g, 98%)
was obtained from chromatography using an eluent of petroleum ether/dichloromethane (6:1).

"H NMR (400 MHz, Chloroform-d) § 7.83 (d, J = 8.2 Hz, 1H), 7.47 (dd, J= 8.1, 1.9 Hz, 1H), 7.33

(d,J=1.7 Hz, 1H), 7.29 (qd, J = 5.0, 4.5, 1.7 Hz, 2H), 7.26 — 7.20 (m, 3H), 6.99 (dd, J=12.4, 1.4

Hz, 2H), 4.12 (t, J = 6.5 Hz, 2H), 2.98 (t, J = 6.3 Hz, 2H), 1.95 (p, J= 6.6 Hz, 2H), 1.55 — 1.50 (m,
2H), 1.46 — 1.29 (m, 12H), 1.23 (d, /= 15.8 Hz, 8H), 0.92 — 0.86 (m, 6H).

3C NMR (101 MHz, CHLOROFORM-D) § 155.42, 150.82, 149.11, 142.56, 138.21, 132.20,

Poly(4,9-bis(octyloxy)-9-phenyl-9H-fluorene) (POPOF): Compound 6 (0.66 g, 1.00 mmol) was
added to an appropriate DMF (10 mL) and toluene (10 mL) solution containing Ni(COD); (0.33 g,
1.20 mmol) 1,5-cyclooctadiene (0.15 mL, 1.20 mmol), and bpy (0.19 g, 1.23 mmol) in a Schlenk
tube under argon. The reaction mixture was stirred for 36 h at 90°C to obtain a dark blue solution.
The bromobenzene (0.5 mL) was added to solution for terminating reaction. The precipitate was
separated by filtration. The solution should further purification to be subjected to alumina (Al,O3)
column chromatography eluting with DCM to afford POPOF (0.40g, 80%) as a yellow powder.

GPC: M,=3.64x10% M,~=6.98x10* PDI=1.92. 'H NMR (400 MHz, Chloroform-d) & 8.04 (s, 1H),
7.60 (s, 1H), 7.42 (s, 4H), 7.21 (s, 3H), 7.06 (s, 1H), 4.20 (s, 2H), 3.08 (s, 2H), 1.98 (s, 2H), 1.62
(s, 2H), 1.37 (s, 10H), 1.23 (s, 10H), 0.92 (s, 6H). In addition, PODPF was synthesized based on

our previous report.
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Supplementary Fig. 23. Natural population analysis of atomic charge for PFPO.
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337  Supplementary Fig. 25. (a) PL spectra of annealed films for PFPO and POPOF. (b) PL spectra of
338  two films kept in the air after 24 hours.
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341  Supplementary Fig. 26. Decay time spectra of spin-coated films for PFPO and POPOF.
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344 Supplementary Fig. 27. Cyclic voltammetry curves for three polymer films. Cyclic voltammetry
345  curves of PODPF (a), PFPO (b) and POPOF (c) films.
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348  Supplementary Fig. 28. (a) CIE and (b) Current efficiency versus current density curves of
349  spin-coated and inkjet PLEDs for PFPO and POPOF.
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352 Supplementary Fig. 29. Double logarithmic plots of current density vs. applied voltage for the
353 hole transport devices.
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356  Supplementary Fig. 30. (a) J-L-V characteristics and (b) EQE of spin-coated PLEDs based on
357 PFPO and POPOF.
358
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360  Supplementary Fig. 31. EL spectra of (a) PFPO and (b) POPOF films under different stretching
361 degrees.
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364  Supplementary Fig. 32. Corresponding current J-V-L curves of (a) PFPO and (b) POPOF films
365  under different stretching degrees.
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368  Supplementary Fig. 33. Relative highest EQE statistics of PLEDs using PFPO and POPOF films
369  with cyclic strain.
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379  Supplementary Table 1. The fundamental chem-physical properties of three polymers.

M, PDI  T4[°C] T,[°C] HOMO ¥ LUMO Eg?®

PODPF 60k 1.8 405 213 5.97 232 3.65
PFPO 75k 1.7 342 130 6.15 233 3.82
POPOF 36k 1.9 342 87 5.97 2.40 3.57

380 @ Determined by cyclic voltammetry in acetonitrile. ® Calculated from E, = lowest unoccupied
381 molecular orbital-highest occupied molecular orbital (LUMO-HOMO), LUMO, and HOMO

382  levels were measured by cyclic voltammetry.

383

384  Supplementary Table 2. The fundamental photophysical properties of PFPO and POPOF.

Sol. ®: UV/PL Film: UV/PL Dfim”  Tam [ps]© &TM[ns 1] Y ky™[ns!]©

PFPO  395/417,442,474 390/425,452,483  35.19 0.34 1.04 1.90

POPOF 403/430,458,492  396/435,463,495  39.21 0.32 1.23 1.90

385 @ Measured in the toluene solution with a concentration of 10° mol L'; ® Absolute
386  photoluminescence quantum yield. © Lifetime calculated from fluorescence decay. ¢ calculated
387 from k=®/t, @ calculated from kn=1/1-k:.
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