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Abstract  
 
 In chemistry it is important to understand reaction mechanisms in solutions at a molecular level 
because most chemical reactions occur in solutions. Intramolecular charge transfer (ICT) in solutions 
is one of the most basic reactions, and the reaction mechanism of ICT is influenced by not only solute-
solvent interactions but also geometrical change of solute molecule. 3,6-Bis(dimethylamino)-9-(4-
cyanophenyl)carbazole (BANCC, Figure 1(a)) consists of an electron donor of the carbazole unit and 
an acceptor of the cyanophenyl unit, which are connected by a single bond[1]. In order to elucidate 
the ICT reaction mechanism of BANCC, we performed real time observation of the reaction process 
in various organic solvents by femtosecond transient absorption (TA) spectroscopy. 

A pump pulse of 400 nm and a probe pulse of white light were generated from the output of a 
Ti:sapphire regenerative amplifier. The samples were excited at 400 nm under the magic angle 
condition, and transient spectra were recorded with femtosecond time resolution by multichannel 
detectors after dispersing the probe pulse by prisms. We also performed measurements on 3,6-
bis(dimethylamino)carbazole (BAC, Figure 1(a)), a molecule of the electron donor part of BANCC.  

The absorption spectra of BANCC show two bands at 
340 nm and 390 nm with no solvent dependence. These 
spectral features are the same as those of BAC. On the 
other hand, the fluorescence spectra of BANCC show a 
red shift as the solvent polarity increases, while those of 
BAC are less solvent-dependent. This result suggests that 
the excited state of BANCC is the ICT state with a large 
dipole moment. Figure 1(b) displays observed TA 
spectra of BANCC in dimethylsulfoxide (DMSO) 
following excitation at 400 nm. A band emerges at 680 
nm immediately after photoexcitation, and a new band 
rises at 550 nm together with decay of the band at 680 
nm. Because the band at 680 nm is similar to the 
observed TA spectra of BAC, it is considered that the 
carbazole unit is locally excited by photoexcitation 
followed by charge transfer to the cyanophenyl group. 
Furthermore, a peak of the band at 550 nm shows a blue shift with a time constant of ~3 ps, which is 
similar to the solvation time of DMSO. The time constants of the blue shift in other solvents also 
show values close to the solvation times of these solvents. This suggests that the static and dynamic 
properties of the solvent have an effect on the ICT reaction. In presentation, we show the spectral 
features of the TA spectra in detail and discuss the molecular mechanism of the ICT reaction.  
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Figure 1. (a) Molecular structures of BANCC 
and BAC. (b) TA spectra of BANCC in 
DMSO. 
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