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Scheme Sl.1. Synthetic route for the preparation of aldehydes 2—-5. Reagents and conditions: (i) POCl;, DMF, (ii)18-Crown-6,
K,CO3 CH,ClI, reflux, 1,5h; (iii) TFA, CH,Cl,, H,0, r.t., 0,5h.
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Figure SI.1 *H and **C NMR spectra of aldehydes 2, 3, 4, 5.
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Figure SI1.2 *H and **C NMR spectra of dyes I, 11, 111, IV, V.
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Dye 11
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Dye 111
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Dye IV
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Table SI.1. Formal potentials and peak-to-peak separation parameter of redox pairs of dyes | to V computed from cyclic
voltammograms presented in figure 8. Due to close overlap of redox peaks of dyes Il to V in the positive
potentials’ segment, meaningful determination of experimental formal potentials of redox pairs involved is
unfeasible.

Dye Eo’ AE’p, Eo>  AE”,  Ep AET,
(V] [mV] V] [mV] A [mV]
| -1.52 88 0.22 77 0.47 77
I -1.57 143 - - - -
1 -1.39 113 - - - -
\Y -1.31 80 - - - -
% -1.66 132 - - - -

Table SI.2. Conjugation ratio expressing the number of atoms contributing their atomic orbitals to a given molecular orbital,
to the total number of atoms in a molecule, set against ionization potentials and electron affinities of all
investigated dyes.

5 Conjugation ratio for: IP EA
ye
HOMO LUMO [eV] [eV]
| 0.867 0.474 5.24 3.65
I 0.760 0.438 5.28 3.67
1l 0.893 0.408 5.22 3.76
v 0.793 0.379 5.27 3.84
Vv 0.698 0.515 5.32 3.53
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Figure S1.3. Correlation plots of characteristic electron transfer energies with conjugation ratio of given frontier molecular
orbitals for dyes I through V: a) lonization Potential vs HOMO, b) Electron Affinity vs LUMO.
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Figure S1.4 Contours of selected molecular orbitals of neutral and singly charged states of dye: a) I, b) 11, ¢) 111, d) IV, e) V
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b) Dye 11
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c) Dye Il
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d) Dye IV

L m 86¢10°0 G2ov0'0 ¥1vL0°0- €20¢T 0
%
- Y
2
c
3+
T =
2
o
[
o
S S > & &
P N N N N
I} m G9620°0- 6€.90°0- G500<°0- 9GGTC 0
2
>
o
2
o
S -
s
5
3]
zZ
S > o > >
Z N N N N
w M 8ETAT 0 [AY XAV G89/2°0- T.66Z°0-
[
2
IS
o - >
= ——¢ —
8
i)
(&)
(ad
S © Te) < ™
4 & m m &
T+ONNT ONNT OIOS OWOH T-ONOH

page 16 of 17



e) Dye V
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