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Table S1 Measured (from literature) and computed data (this work) for given group of molecules and the deviation
between these data.

measurement B3PW91/D3B)/def2- deviations
SVP/CPCM

HOMO LUMO | GAP | HOMO LUMO | GAP | HOMO LUMO | GAP
06T [THF]Y -5.20 -2.65 | 2.55 -5.16 -2.51 | 2.65 0.04 0.14 0.10
FATF [THF]Y -5.48 -2.85 | 2.63 -5.42 -2.61 | 2.80 0.06 0.24 0.17
29 [THF]Y} -5.64 -2.82 | 2.82 -5.71 -2.73 | 2.98 -0.07 0.09 0.16
3¢ [THF]Y{ -5.81 -2.81 | 3.00 -5.81 -2.51 | 3.30 0.00 0.30 0.30
PE3T [DCM]4 -5.67 -2.90 | 2.77 -5.50 -2.45 | 3.05 0.17 0.45 0.28
PE4T [DCM]4 -5.69 -295 | 2.74 -5.31 -2.51 | 281 0.38 0.44 0.07
3TEA [DCM]4 -5.41 -2.75 | 2.66 -5.15 -2.26 | 2.89 0.26 0.50 0.23
I2TEA [DCM]3 -5.42 -2.52 | 2.90 -5.25 -2.10 | 3.15 0.17 0.42 0.25
NDI-1TH [MeCN:B]3 -6.10 -3.97 | 2.13 -6.06 -3.56 | 2.50 0.04 0.41 0.37
NDI-2T [MeCN:B]3 -5.80 -4.12 | 1.68 -5.75 -3.63 | 2.12 0.05 0.49 0.44
NDI-2TH [MeCN:B]3 -5.70 -4.00 | 1.70 -5.74 -3.63 | 2.11 -0.04 0.37 0.41
NDI-3T [MeCN:B]3 -5.60 -4.14 | 1.46 -5.49 -3.64 | 1.85 0.11 0.50 0.39
NDI-3TH [MeCN:B]3 -5.50 -4.10 | 1.40 -5.40 -3.63 1.77 0.10 0.47 0.37
NDI-4TH [MeCN:B]¥ -5.46 -4.13 | 1.33 -5.28 -3.64 | 1.64 0.18 0.49 0.31

d.5,5’-Bis{1-[4-(thien-2-yl)-2,3,5,6-tetrafluorophenyl)]}-2,2'-dithiophene
e 4,4’-Bis[5-(2,2’-dithiophenyl)]-octafluorobiphenyl

Minimal, mean and maximal values of deviations for all molecules calculated at level of theory B3PW91/D3BJ/def2-

SVP/CPCM against experimental values from Table S1.

S1

Deviation | HOMO | LUMO GAP
min | 0.00 0.06 0.07
average 0.12 0.36 0.26
max | 0.38 0.50 0.44
Minimal, mean and maximal values of deviations from Table S1 excluding NDI molecules. Comparison of two basis
sets.
def2-SVP ma-def2-SVP
Deviation HOMO LUMO GAP HOMO LUMO GAP
min 0.00 0.09 0.07 0.04 0.01 0.02
mean 0.14 0.32 0.20 0.14 0.20 0.19
max 0.38 0.50 0.30 0.29 0.37 0.36
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Figure S1 H,FATF* visualized by GaussView 16.

Figure S2 H,F4TF?" visualized by GaussView 16.
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Figure S3 CV a) 10> M of F2T; 3 mm C-working electrode; TBAP in CH,Cl,, 0.1 M, v=0.1; 0.2; 0.4; 0.6; 0.8; 1;
2 V:s'; b) 103 M of F2TF; 3 mm C-working electrode; TBAP in CH,Cl,, 0.1 M), v=10.01; 0.02; 0.04; 0.06; 0.1; 0.2;
0.4;0.6;1V-sl

polyF2T

Figure S4 Proposed structure of polyF2T based on two molecular unit, where the prolongation is by other monomers,
formed oligomers or bithiophene. We assumed that all prepared copolymers are based on the same unites, where the
prolongation is predominated by thiophene instead of F2T or 2T.
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Figure S5 Mass spectrum of oligomer mixture residue after electropolymerisation experiment of F2T.
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Figure S6 XPS Survey spectrum of polyF2T (10 scans) covered ITO-bearing QCM quartz.
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Figure S7 30 scans of CV (F2T (0.9-102 M) + 1T (0.1-10> M); ITO-IDE as working electrode; TBAP in CH,Cl,, 0.1
M), v=10.01 V/s, Qtota = 59.84 mC.
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Figure S8 10 scans of CV (F2T (0.9-102 M) + 1T (0.1-10> M); ITO-IDE as working electrode; TBAP in CH,Cl,, 0.1
M), v=10.01 V/s, Qtota = 13.84 mC.
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Figure S9 Frequency change and corresponding CV of 5:5 copolymerisation experiment.
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Figure S10 XPS Survey spectrum of copolyF2T:1T-9:1 (100 scans) covered glass.
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Figure S11 XPS high resolution spectra of copolyF2T:1T-9:1 (100 scans) covered glass.
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Figure S12 XPS high resolution spectra of UV light exposed copolyF2T:1T-5:5 (10 scans) covered ITO IDE.
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Figure S13 CV (ITO-IDE as working electrode (left, right, both parts); TBAP in CH,Cl,, 0.1 M), v=0.1 V/s
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Figure S14 Humidity experiment of 7:3/LuPc2 sensor.

7:3/LuPc, Humidity experiment at 2 V bias
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Table S2 Parameters for Langmuir equation fitting, where y represents RR and x represents cny;s.

Model LangmuirEXT1
Equation y= 7abXI -

1+ bxt=¢
Plot 9:1 8:2 7:3 5:5 asy9:1-5:5 asy7:3-5:5
a -7.44 +£0.07 -2.71+0.04 -5.60 £ 0.05 -12+4 -100 + 1900 -9.2+1.6
b 0.1367 + 0.0007 0.056 + 0.009 0.1515 + 0.0006 0.043 + 0.006 0.01+0.17 0.084 +£0.010
c 0.355 +0.007 -0.10 £ 0.06 0.418 + 0.006 0.28+0.12 0.6+0.3 0.51+0.04
Reduced Chi-Sqr 0.03804 0.17062 0.0622 0.96287 0.53643 0.91026
R-Square (COD) 0.99999 0.99935 0.99999 0.99785 0.99198 0.99957
Adj. R-Square 0.99999 0.99869 0.99999 0.99569 0.98395 0.99914
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LuPc, Short Exposure experiment with light at 3 V bias
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Figure S15 Light experiment with a short exposure of 90-ppm (mol/mol) ammonia with 20% duty cycle (1 min:4 min)
of LuPc, resistor; the purple areas sign periods where the UV light (365 nm) was turned on. The temperature was
maintained in a range 19.6-20.4 °C. Thus, the instability of system is due to phthalocyanine decay.

a) 9:1-5:5/LuPc, Short Exposure experiment with light at 3V bias b) 9:1-5:5/LuPc¢, Short Exposure experiment with light at 3 V bias €) 9:1-5:5/LuPc, Short Exposure experiment with light at 3 V bias
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Figure S16 Three successive light experiments with a short exposure of 90-ppm (mol/mol) ammonia with 20% duty cycle
(1 min:4 min) of asymmetric9:1-5:5/LuPc, resistor; the purple areas sign periods where the UV light (365 nm) was
turned on. The temperature was maintained in a range 19.6-20.4 °C. Its observable evolution of system during irradiation.
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Figure S17 Geometry of the ITO-IDE used to build heterojunction devices.
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Figure S18 'H NMR of 2,2’-bithiophene in CDCl;.
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1H NMR CDCI3
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Figure S19 '"H NMR of 5-(pentafluorophenyl)-2,2'-bithiophene in CD,Cl,.
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19F NMR CD2d2
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Figure S20 °F NMR of 5-(pentafluorophenyl)-2,2'-bithiophene in CD,Cl,.
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Figure S21 3C NMR of 5-(pentafluorophenyl)-2,2'-bithiophene in CD,Cl,.
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Figure S22 'H-'H COSY of 5-(pentafluorophenyl)-2,2'-bithiophene in CD,Cl,.
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Figure S23 'H-13C HSQC of 5-(pentafluorophenyl)-2,2'-bithiophene in CD,Cl,.
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1H-13C HMBC
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Figure S24 'H-'3C HMBC of 5-(pentafluorophenyl)-2,2'-bithiophene in CD,Cl,.
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Figure S25 "H NMR of 5,5’-bis(pentafluorophenyl)-2,2'-bithiophene in CDCl;.
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19F NMR CDCI3
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Figure S26 '°F NMR of 5,5’-bis(pentafluorophenyl)-2,2'-bithiophene in CDCl;.
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Figure S27 "H NMR of 5-bromo-2,2’-bithiophene in CDCls.
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Figure S28 Raman spectrum of LuPc,.at 473 (left) and 633 nm (right), 0.5% edge of laser, 4 accumulations.
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Figure S29 MALDI-TOF mass spectra of LuPc, with dithranol (226 m/z) used as a matrix.
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