Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2014

Supplementary Information

Fluorescence response of a dipolar organic solute in a dicationic
ionic liquid (IL):Is the behavior of dicationic IL different from that
of usual monocationic IL?

Prabhat Kumar Sahu, Sudhir Kumar Das and Moloy Sarkar*

School of Chemical Sciences, National Institute of Science Education and Research, Bhubaneswar
751005, India

Contents

Fig. S1. Proton NMR spectrum for [C¢(MIm),] [NTf;], in DMSO-dg.

Fig. S2. Excitation wavelength dependent fluorescence response of ANF and C153 in
[Cs(MIm),][NTH;], at 298K.

Fig. S3. Time-resolved fluorescence decay profiles of C153 in [Cs(MIm),][NTf;], at 293K
(Aexc=405nm). Symbols denote experimental data points and solid black lines represent fit to the
data points. Instrument response function (IRF) is shown as dotted line.

Fig. S4. Earlier TRES of C153 in [C{MIm][NTHT;] at different time at 293K (Aexc = 405nm). All
spectra are normalized at their corresponding peak maxima.

Table S1. Solvation relaxation parameters of C153 in [CoMIm][NTT;] at Aee. = 405nm at
different temperatures.

Table S2. Solvation relaxation parameters of C153 at 291K in [C4MIm][NTH; ]

Table S3. Solvation relaxation parameters of C153 at 333K in [C¢(MIm),][NTT;],



Table S4. Rotational Relaxation Parameter in [C¢(MIm),][NTf,], and [C¢Mim][NTf,] at
different excitation wavelengths.

Fig.S1 . Proton NMR spectrum for [C¢(MIm),] [NT£,], in DMSO-dg.
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Fig. S2. Excitation wavelength dependent fluorescence response of ANF and C153 in [Cs(MIm),][NTf;],
at 298K.
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Fig. S3. Time-resolved fluorescence decay profiles of C153 in [Cy(MIm),][NT£E ], at 293K (A =405nm).
Symbols denote experimental data points and solid black lines represent fit to the data points. Instrument
response function (IRF) is shown as dotted line.
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Fig. S4. TRES of C153 in [CsMIm][NTf,] at different time at 293K (A=405nm). All spectra are
normalized at their corresponding peak maxima (old one).

Table S1. Solvation relaxation parameters of C153 in [CsMIm][NTf,] at Ay, = 405nm at different temperatures.

Vis.(cP)/ Biexponential Fit? Stretched exponential
Temp.(K) Fitb
al T[(HS) 612 T2(HS) <TS>(HS) AVobs AVest .ﬁlbs ﬂ z-sol(ns) <rsl>(ns)
(103cm™)  (103%cm™)

92/291.3 0.73 033 0.27 1.85 0.74 1.10 1.32 0.83 0.71  0.527 0.66
84/293 0.77 034 0.23 2.06 0.73 1.07 1.32 0.81 0.72 0.51 0.62
66/298 0.80 0.29 0.20 1.73 0.58 1.06 1.31 0.81 0.74 0.41 0.49
53/303 0.81 027 0.19 1.39 0.48 0.98 1.30 0.75  0.78 0.37 0.43
43/308 0.84 0.241 0.16 1.28 0.40 0.97 1.30 0.75 0.84 0.35 0.38
35/313 0.69 0.188 0.31 0.655 0.33 0.84 1.29 0.65 0.84 0.30 0.34

2 biexponential fit according to equation 4 (main text) and ® stretched exponential fit according to equation 6 (main text) . Ay,
is the observed dynamic shift calculated time resolved solvation data. Av is the difference between v() from the fits and the
time-zero frequency estimated according to the methods of ref 72(main text) and f,,, = Avgps/Avey. Experimental error + 5%.

Table S2. Solvation relaxation parameters of C153 at 291K in [CsMIm][NTTf;]

Source a, 7,(ns) a, 7,(ns) <t;>(ns)  Aveps (103cm™)  Aveg(10°cm!)
375 0.77 0.47 0.23 2.20 0.87 1.65 1.30
405 0.73 0.33 0.27 1.85 0.74 1.10 1.32
445 0.76 0.20 0.24 1.98 0.63 1.07 1.31

Table S3. Solvation relaxation parameters of C153 at 333K in [C¢(MIm),][NTT;],

Source a, 7 (ns) a, 7,(ns) <t>(ns)  Avgps (103cm!)  Aveg(103cm!)
375 0.71 0.24 0.29 1.02 0.47 1.15 1.37
405 0.64 0.14 0.36 0.82 0.38 0.95 1.40
445 0.77 0.22 0.23 1.21 0.45 0.83 1.34




Table S4. Rotational Relaxation Parameter in [C¢(MIm),] [NTf;], and [C¢Mim] [NTf;] at different
excitation wavelengths.

System Excitation  Viscosity(cP)/ 1y a, rl(ns) a, rz(ns) <t,>(ns) C,y
Source Temp.(K)

[Co(MIm),][NTH], 405 827/293 032 0.17 132 0.83 17.78 1498  0.20

92/333 034 021 065 0.79 3.51 293 040

445 827/293 024 0.14 1.03 0.86 1358 11.82 0.16

92/333 0.33 0.20 1.12 080 3.95 337 046

[CeMim] [NTH] 405 92/291 034 0.14 062 0.86 491 431  0.52

84/293 0.33 0.16 0.81 084 4.72 410  0.55

445 92/291 0.35 0.12 0.79 088 4.76 426  0.51

84/293 0.40 0.13 0.87 0.87 4.54 4.06 0.49




