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Electrochemistry
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Figure S1. Cyclic voltammetry of a saturated solution of tpm ligand in acetonitrile (0.1 M [TBA]PFg). The
experiment was parformed using a standard three electrode arrangement consisting of a glassy carbon disc
(area = 9.4 mm?) as the working electrode, a platinum wire as the counter electrode and a silver wire as
reference electrode plus an internal ferrocene (Fc) standard.



Femtosecond Transient Absorption Data
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Figure S2. Upper left: Differential absorption 3D map obtained upon femtosecond pump-probe experiments
(Aex = 505 nm) of RubCN* in DMSO at room temperature. Upper right: Time absorption profiles (open
circles) and corresponding fittings from Target Analysis (solid lines) for RubCN* upon excitation at 505 nm
using the model presented at the bottom right side of this figure. Bottom left: Species associated differential
spectra for RubCN* upon excitation at 505 nm — ES15¢s,,: black, ES250s,m: red, ES350s5,m: blue. Bottom
right: Target model proposed to fit the data.
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Figure S3. Upper left: Differential absorption 3D map obtained upon femtosecond pump-probe experiments
(Aex = 387 nm) of RubCN™* in DMSO at room temperature. Upper right: Time absorption profiles (open
circles) and corresponding fittings from Target Analysis (solid lines) for RubCN* upon excitation at 387 nm
using the model presented at the bottom right side of this figure. Bottom left: Species associated differential
spectra for RubCN™* upon excitation at 387 nm — ES13g7,,,: black, ES2387,m: red, ES3387,m: blue. Bottom
right: Target model proposed to fit the data.



Analysis of Femtosecond Transient Absorption Data

Transient absorbance data was analyzed in two steps using GloTarAn Software.'™ In first place, survey Global
fits were done to estimate the number of spectral components in the transient absorption data. As suggested,? a
sequential model was used, increasing the number of compartments until the Singular Value Decomposition analysis
of the residual matrix gave no indication of additional components. The instrument response function (IRF) was
estimated to be ca. 250 fs from the width of the coherent artifacts. The global fits were carried out by convolution of
a Gaussian IRF with a multiexponential model.

For 505 nm illumination, four components were needed to fit experimental data (five for RubNCS*). Again,
the first (and second) one was discarded for similar reasons. The second, third and fourth (third, fourth and fifth)
components were taken into account to propose target models, as discussed in the manuscript. Decay associated
difference spectra (DADS) resulting from global analysis are shown in Figure S4. The associated time constants were
used as initial guess for the target fit.

In the case of 387 nm excitation, three components were needed to fit experimental data. The first
component presents a meaninglessly short lifetime, given the resolution of our experiment, and also a spiky shape.
The cross phase modulation signals near time zero caused this effect, requiring one component with unphysical
spectra and time constants to fit the coherent artifacts.> Second and third components were physically meaningful,
so these were taken into account to propose a model and run a target analysis. Decay associated difference spectra
(DADS) resulting from global analysis are shown in Figure S5. The associated time constants were used as initial
guess for the target fit.
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Figure S4. Decay associated difference spectra (DADS) for RubNCS* (top) and RubCN* (bottom) in DMSO at
room temperature (AL pump: 505 nm). See text on page S5 for details.
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Figure S5. Decay associated difference spectra (DADS) for RubNCS* (top) and RubCN* (bottom) in DMSO at
room temperature (AL pump: 387 nm). See text on page S5 for details.



Nanosecond transient absorption spectroscopy
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Figure S6. Upper left: Differential absorption 3D map obtained upon nanosecond pump-probe experiments
(Aex = 505 nm) of RubNCS* in DMSO at room temperature. Upper right: Time absorption profiles (open
circles) and corresponding monoexponential fittings (solid lines) for RubNCS* upon excitation at 505 nm.
Bottom left: Species associated differential spectra for RubNCS™ upon excitation at 505 nm.



150 150

100 1100

t/ns

501 150

. ‘ : 3 - = AA/m(OD) | D .
400 500 600 700 800 900 -05 00 05 1.0 15
S AA / m(OD)

AA / m(OD)
o
o

o
o
o

400 500 600 700 800 900
Al nm

Figure S7. Upper left: Differential absorption 3D map obtained upon nanosecond pump-probe experiments
(Aex = 387 nm) of RubNCS* in DMSO at room temperature. Upper right: Time absorption profiles (open
circles) and corresponding monoexponential fittings (solid lines) for RubNCS* upon excitation at 387 nm.
Bottom left: Species associated differential spectra for RubNCS™ upon excitation at 387 nm.
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Figure S8. Upper left: Differential absorption 3D map obtained upon nanosecond pump-probe experiments
(Aex = 505 nm) of RubCN* in DMSO at room temperature. Upper right: Time absorption profiles (open
circles) and corresponding monoexponential fittings (solid lines) for RubCN* upon excitation at 505 nm.
Bottom left: Species associated differential spectra for RubCN* upon excitation at 505 nm.
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Figure S9. Upper left: Differential absorption 3D map obtained upon nanosecond pump-probe experiments
(Aex = 387 nm) of RubCN* in DMSO at room temperature. Upper right: Time absorption profiles (open
circles) and corresponding monoexponential fittings (solid lines) for RubCN* upon excitation at 387 nm.

Bottom left: Species associated differential spectra for RubCN* upon excitation at 387 nm.

Apump =387 nm Apump =505 nm
kao / ps? kao / ps?
(t20 / ns) (t20 / ns)
RubNCS* 27.88 £ 0.06 28.27 £ 0.07
(35.9) (35.4)
RubCN* 9.4+0.4 8.89 £ 0.06
(106) (112.5)

Table S1. Time constants for ground state recovery in photoexcited RubNCS* and RubCN* in DMSQO at room
temperature.
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Figure $10. Comparison between the spectra for ES33g7,m (black curves) and ES3s¢s,m, (blue curves), obtined
by femtosecond pump-probe spectroscopy, and the monoexponentially deyaing spectra upon 387 nm
excitation (black curve with circles) and 505 nm (blue curve with circles) obtained by nanosecond pump-
probe spectroscopy, for RubNCS* and RubCN* in DMSO at room temperature
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