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Figure S1. Theoretical UV-Vis spectra obtained at different levels of theory for (A) thiophene, (B)

protonated thiophene and (C) protonated 3-thiophene.
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Figure S2. Optimized geometries for non- and protonated thiophene-based oligomers at M06-2X/6-

31+G(d,p). Selected bond lengths are shown and Cartesian coordinates are provided below.
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Figure S3. HOMO and LUMO plots of non- and protonated thiophene-based oligomers at M06-

2X/6-31+G(d,p) level.
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Figure S4. NICS values for neutral and protonated PAHs at M06-2X/6-31+G(d,p) level. NICS

values for non-protonated compounds are in blue and the corresponding for protonated ones are in

red. Protonated site was chosen (*) as reported in Ref. 32.
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Figure S5. Theoretical IR spectra for the thiophene-based oligomers.
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Table S1. Red-shift (AL) upon protonation and dipole moments for PAHs compounds.

Compound [AA' (am) | " (D) | u (D)

Benzene 60 0.00 0.90
Naphthalene 154 0.00 2.16
Anthracene 60 0.00 0.08

* Reported in Ref. 32.
> Theoretical dipole moment for neutral compound.

¢ Theoretical dipole moment for protonated compound.
p p p



Table S2. Protonation reaction of thiophene-based oligomers and AG" values for this reaction (» =

number of thiophene monomers in the oligomers).

T + H3O+ ST H + HO

" AG" (kJmol™)
1 108
2 186
3 220
4 231
5 246
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