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Figure S1: *H NMR spectrum of PNM1 (CD2Cl2, 600 MHz)
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Figure S2: *H NMR spectrum of PNM2 (CD2Cl2, 600 MHz)
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Figure S3: 'H NMR spectrum of PNM3 (CD2Cl2, 600 MHz)
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Figure S4: 'H NMR spectrum of PNM4 (CD2Cl2, 600 MHz)
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Figure S5: 'H NMR spectrum of PNP1 (CD2Cl2, 600 MHz)



TMS

| <
| =
=)
cD,cl, ‘| ‘
CioH24
C1oH24
CioH24
C1oH24
I i I I | |
L]
i) N W
< o = v g 2
< < 2 2 S o
o - < ] -
: . . . . ‘ : . . . :
95 90 85 80 75 70 65 60 55 2.

5.0 .
1 (ppm)

Figure S6: 'H NMR spectrum of PNP2 (CD2Cl2, 600 MHz)
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Figure S7: *H NMR spectrum of PNP3 (CD2Cl2, 600 MHz)
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Figure S8: *H NMR spectrum of PNP4 (CD2Cl2, 600 MHz)
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Figure S9: 13C NMR spectrum of PNM1 (CD2Cl2, 150 MHz)
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Figure S10: 13C NMR spectrum of PNM2 (CD2Cl2, 150 MHz)
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Figure S11: 13C NMR spectrum of PNM3 (CD2Cl2
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Figure S12: 13C NMR spectrum of PNM4 (CD2Cl2, 150 MHz)
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Figure S13: 13C NMR spectrum of PNP2 (CD2Cl2, 150 MHz)
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Figure S14: 13C NMR spectrum of PNP3 (CD2Clz,
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Figure S15: 13C NMR spectrum of PNP4 (CD2Cl2, 150 MHz)



454 2166

5320082

374.0539

2234936

7240349

300.4134

200 300 400 200 600 700

Figure S16: EI-HRMS of PNM2

1152.2564
1232 B402
804.1304
882.0949
1074.4808
A L s
800 Q00 1000 1100 1200 1300
miz



1038.4230
Csg Hgq O2 81Brz S = 1038.4233

71,06
8303
9709
11141
15202
00 150

T
1038.42

207.02

221.06

10:

m/z

calculated for M'+ C58H84028r282 1038.4233 found 1038.4230.

7402 g0

250 300

52306

103683

699.06
87038
62115
5405 056,56
3197 s
o1 591.09 67105 85228

|||||. |||||| |||||||||||

B0 40 450 50 50 600 60 700 750 80 80 w0 950 1050

miz

Figure S17: EI-HRMS of PNM3
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Figure S18: EI-HRMS of PNM4



8 10
Time (minutes)

Figure S19: GPC of PNP1
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Figure S20: GPC of PNP2



6 7 8 9 10
Time (minutes)

Figure S21: GPC of PNP3
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Figure S22: GPC of PNP4
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Figure S23: Transfer characteristics in the saturation regime of an annealed hole-only PNP1 OFET
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Figure S24: Output characteristic of an annealed hole-only PNP2 OFET (left) and transfer characteristics in the saturation
regime of an annealed hole-only PNP2 OFET (right)



DFT calculations

Table S1. Optimized structures and HOMO-LUMO frontier orbitals of PNP1-4 at the level of the B3LYP/6-31G* basis set with methyl groups
instead of alkyl chains for phenanthrene and fluorene units for simplicity. With R = H (PNP1,2) or Me (PNP3,4 - instead of the hexyl groups)

on the thienyl units.

Entry PNP1,2 PNP3,4

Optimized

structure

Dihedral
22.1° 21.2° 27.6° 25.9° 40.9° 40.7° | 22.9° 23°

Angle

HOMO

LUMO




Table S2. Observed and calculated HOMO-LUMO orbitals of PNP1-4.

HOMO? LUMO? HOMO-LUMO gap (eV) Uv-Vis Absorption (nm)
Entry (eV) (eV)
Obs.b Cal. Amax Obs. Amax Cal.
PNP1,2 -5.03 -1.84 2.72 3.19 433 431
PNP3,4¢ -4.98 -1.67 2.86 3.31 398 414

[a] Calculated at the IeveI of the B3LYP/6-31 G* basis set with methyl groups instead of al

transmons with R = CHs (on the thienyl unit).

kyl
hains for [o]enant rene and fluorene units for simplicity. [b] Determined from 9%
C



