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Table S1: Molecular orbitals involved in the main configurations of the states responsible for the

absorption and RR properties
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Table S1: Assignment of the vibrational frequencies (cm™) to molecular substructures. The

theoretical frequencies were scaled by a factor of 0.97. Regions dominated by solvent bands are

indicated by Solv.

[(tbterpy), Ru RuH RuH,imam RuH;

Ru]2+

Freq.exp. Freq.cal. Freq.exp. Freq.cal. Freq.exp. Freq.cal. Freq.cal. Freq.exp.
fem™ Jem! fem™ fem™ Jem! fem™ Jem™! Jem™!
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Ru]2+
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840(im) 857 836(im) 865(im) 849(im/
tbterpy)
829(im) 815(im) 834
790 781(im) 790 777(@im) 788 775@(m/ 798(im/
tbterpy) tbterpy)

761(im) 767

722(im) 732 722(im/ 733 730(im/
tbterpy)

707(im)

S5



0.8 -

0.6

absorbance

0.4 4

T T T
550 575 600 625 650

wavelength / nm

Figure S1: Example for the presence of two sets of isosbestic points upon addition of
concentrated TFA in the second part of the titration; first steps isosbestic point at 618 nm, final

steps at 594 nm.
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Figure S2: Experimental RR spectra of the three separately prepared protonated species in direct

comparison normalized to the solvent band at 919 cm’
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Figure S3: Experimentally observed shifts of the signal positions upon protonation of the

dimethylamino groups
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Figure S4: Calculated shifts of the signal positions upon protonation of the dimethylamino

groups
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