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SUPPORTING INFORMATION 

 

1. UV-Vis absorption and emission spectra of TCB     

 

2. Femtosecond absorption spectra of  photoexcited TCB under different  

 conditions and kinetic analyses of obtained data    

 

 

1.  UV-Vis absorption and emission spectra of TCB  
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Fig. S1. UV-Vis absorption (black) and emission (red) spectra of a 1.25 x 10-4 M solution of TCB 
in MeCN. Cell path 1 cm. 
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2.     Femtosecond absorption spectra of photoexcited TCB under different 
conditions and  kinetic analysis of obtained data  

 
Global kinetic analysis of the transient absorption data was performed using the commercial 

SPECFIT/32TM program, based on the publications of A. Zuberbühler at the University of Basel, 

Switzerland (see refs. RS1 and RS2).  The program can model the chemical kinetics  of a system on 

the basis of multiwavelength spectrophotometric measurements performed as a function of time. 

Factor analysis of 3D data  (absorbance, wavelength, time) is performed by singular value 

decomposition (SVD) for the determination of the principal spectral components that contribute in 

the explored wavelength window.  Best fitting to a (multi)exponential kinetic model is performed 

by the least squares method using the Leverberg-Marquardt algorithm. The analysis affords the rate 

constants and the separated principal spectral components. Relative error of fit and DW parameter 

are used as criteria for reliability of the results. In kinetic simulations the rate constants were fixed.   
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Figure S2. Reproduction of absorbance changes (symbol, exptl; line, calcd) at key wavelengths  in 
the time window 0.650 ps -1 ns observed in TCB 7×10-4 M in neat MeCN, upon excitation of at 266 
nm with a 70 fs laser pulse. The time constants were from Table S1  and the transient spectra were 
those in Figure 1a of the main text. 
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Transient absorption data of TCB 7×10-4 M, excited by a 70 fs laser pulse at 266 nm in presence of 

0.5 M cyclohexane, from spectra taken at 13 different delays in the time window 50 ps-1.5 ns and in 

the wavelength range 350-550 nm were globally fitted with a  monoexponential model (A → B with 

rate constant k4). The k4 value,  representing the pseudo first order rate constant for the decay of 

1TCBs  (A) to TCB-.  (B), was optimized as (5.7±0.3) × 108  s-1,  relative error of fit = 0.4%,  

Durbin-Watson Factor = 1.4. The starting concentration of 1TCBs  was taken  as 7×10-6 M, equal to 

the concentration of the excited molecules, i.e. the earlier relaxation processes were assumed to 

occur with unitary efficiency . The absolute ε× Φ spectra of the A and B components  were 

retrieved and are shown below.  
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Figure S3. Difference spectra evolution of TCB in MeCN 7×10-4 M in presence of 0.5 M 
cyclohexane, upon 70 fs laser excitation at 266 nm, in the time window 50 ps-1.5 ns.  Inset: ε×Φ 
spectra of the involved intermediates calculated with pseudo first order rate constant k4 = (5.7 
±0.3)×108 s-1. Initial concentration of 1TCBs  was assumed as 7×10-6 M . See details of the fs 
measurements in the Experimental.  
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Figure S4. Reproduction of absorbance changes (symbol, exptl; line, calcd) at key wavelengths  in 
the time window 0.65 ps -1.5 ns upon excitation of TCB 7×10-4 M in MeCN in presence of 0.5 M 
cyclohexane, at 266 nm with a 70 fs laser pulse, with the time constants of Table S1  and the spectra 
of Figure 2a of the main text. 
.  
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Figure S5. Difference spectra evolution of TCB in MeCN 7×10-4 M in presence of 0.5 M 1,4-
dioxane, upon 70 fs laser excitation at 266 nm, in the time window 0.65 ps-2 ns.  See details of the 
fs measurements in the Experimental. Notice that a negative signal  under 350 nm  causes 
distortions of the spectral profiles at long delays.   
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Figure S6. Reproduction of absorbance changes (symbol, exptl; line, calcd) at key wavelengths  in 
the time window 0.65 ps -500 ps  of TCB 7×10-4 M in MeCN in presence of 0.3 M 1,4-dioxane, 
upon excitation at 266 nm with a 70 fs laser pulse, with the time constants of Table S1 . 
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Figure S7. Reproduction of absorbance changes (symbol, exptl; line, calcd) at key wavelengths  in 
the time window 0.70 ps – 1 ns  of TCB 7×10-4 M in MeCN in presence of 0.2 M TEA, upon 
excitation at 266 nm with a 70 fs laser pulse, with the time constants of Table S1. Inset: time 
window 0.70 ps-10 ps.  
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Table S1. Kinetic parameters of absorbance changes  upon 266 nm excitation of  a 7×10-4 M 
solution of TCB  in MeCN, analysed with a multiexponential function. 
 
Additive k1 (τ1) k2 (τ2) k3 (τ3) k4 (τ4) 
None 
 

2.25×1012 s-1  
(440 fs) 

9.0×1011 s-1  
(1.1 ps) 

1.0×1011 s-1  
(10 ps) 

2.5×108 s-1  
(~4 ns) 

Cyclohexane 
0.5M 

1.65×1012 s-1  
(606 fs) 

6×1011 s-1  
(1.7 ps) 

8.7×1010 s-1  
(11 ps) 

5.7×108 s-1  
(1.7 ns) 

Dioxane 
0.3M 

2.13×1012 s-1  
(470 fs) 

1.94×1011 s-1  
(5.2 ps) 
 

1.15×1010 s-1  
(87 ps) 

 

TEA 0.2 M 
 

1.9×1012 s-1  
(526 fs) 

1.05×1012 s-1  
(0.95 ps) 

1.2×1011 s-1 
(8.3 ps) 

5.9×109 s-1  
(170 ps) 
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