Investigation of Excited State Intramolecular Proton Transfer and Structural Dynamics in Bis-benzimidazole Derivative (BBM) Using Femtosecond Stimulated Raman Spectroscopy
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Figure S1. Steady-state fluorescence spectra of HBT in DMSO in the range of 350 to 430 nm.


 [image: ]Figure S2. (a) 2D plot of TA spectrum of BBM in THF with 350 nm excitation. (b) Decay-associated difference spectra (DADS) of TA spectrum of BBM in THF.
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Figure S3. TA spectra of BBM in DMSO at different delay times between 0 and 0.65 ps.


[image: ]Figure S4. Transient amplitude of the TA spectra of BBM probe at 383 nm in DMSO.
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Figure S5. 2D plot of EOS-TA of BBM in (a) DMSO, and (b) THF, transient amplitude of the EOS-TA spectra of BBM probe at 667 nm in (c) DMSO, and (d) THF.
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Figure S6. (a) 2D plot of fs fluorescence up-conversion spectra of BBM under 350 nm excitation in THF; (b) DADS of fs fluorescence up-conversion spectra of BBM in THF.
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Figure S7. Transient amplitude of BBM-keto* fluorescence probe at 420 nm and 480 nm in THF.
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Figure S8. Transient fluorescence frequency shift of BBM-keto* in DMSO and THF.


[image: ]Figure S9. Excited state stimulated Raman data of BBM at different time delays with the baseline drawn (dash line).
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Figure S10. Steady-state absorption spectrum and DADS spectrum of and in TA. The actinic pump (AP) at 350 nm and Raman pump (RP) at 480 and 600 nm are depicted by colored spikes.
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Figure S11. DFT calculation showing optimized structure and Raman modes (I-V).


Table S1. Detailed description of Raman modes was achieved through experiment (exp) and DFT calculations (theo). 
	
	
	enol
	keto-pt2[a]
	keto-pt1[b]
	Vibrational mode assignment

	(I)
	theo.
exp.
	960
953
	959
	973
939
	C-H bending out of plane

	(II)
	theo.
exp.
	1160
1130
	1166
	1163
1122
	C-H waging in plane

	(III)
	theo.
exp.
	1335
1358
	1343
	1369
1348
	Benzene and imidazole rings stretching and C-H in plane waging

	(IV)
	theo.
exp.
	1566
1565
	1601
	1595
1534
	C-C stretching

	(V)
	theo.
exp.
	1570
1587
	1604
	1633
1568
	C-C stretching


[a] DFT results for ESIPT occurred in one HBI half of BBM-keto form
[b] DFT results for ESIPT occurred in two HBI halves of BBM-keto form


[image: ]Figure S12. Transient amplitude Raman modes IV and V of BBM-keto* in THF with 600 nm Raman pump excitation.
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Figure S13. Transient frequency shift of BBM-keto* in TD-DFT calculation.



Table S2. TD-DFT calculation of emission wavelength and oscillator strength of BBM-keto* at Θ = 35°, 30°, and 26°.

	Θ
	35°
	30°
	26°

	Emission wavelength (nm)
	419
	420
	421

	Oscillator strength
	0.97
	1.01
	1.05
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Scheme S1. Synthetic route of bis-benzimidazole derivative [26].
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