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1. Theoretical modeling of octanethiol (model compound of studied molecules in the

present work)

All calculations were performed using Gaussian for Windows package version GO3W [S1].
Geometry optimization and frequency calculations were accomplished with DFT method, using
B3LYP functional. Calculations were done using 6-311++G(2d, p) basis set. Presented frequencies

are not scaled.
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Structure 1 (trans conformer)
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Structure 2 (gauche conformer)

Structure 3 (gauche conformer)
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Structure 4 (gauche conformer)
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Structure 5 (gauche conformer)

Fig. S1. Optimized structures of Trans (1) and Gauche (2-5) conformers used for calculations of

Raman spectra.
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Fig. S2. Calculated Raman spectra in the C—H bond stretching frequency region for trans (1)
and gauche (2-5) conformers. Frequencies are not scaled. Frequency region where soft C—H

modes are expected to be observed is also shown.

Presented data show that gauche defects are not able to produce soft C—H modes experimentally

observed in our work.
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2. Experimental observation of soft C-H mode of octanethiol adsorbed at Ag and Au

electrodes
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Fig. S3. SERS spectra of octanethiol (OCT) adsorbed at Ag electrode at -0.80 V (a) and 0.00 V (b)
potentials. Difference spectrum (c) is also shown. In subtraction procedure spectra were normalized
according to the intensity of 2874 cm™ peak. Electrode was immersed in ethanolic 10° M OCT
solution for 5 s. Spectra were recorded in aqueous 0.01 M phosphate buffer solution (pH=7.0)
containing 0.1 M. Na,SO4. Excitation wavelength is 785 nm (30 mW), integration time is 300 s.
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Fig. S4. SERS spectra of octanethiol (OCT) adsorbed at Au electrode at -0.20 V potential.
Electrode was immersed in ethanolic 10° M OCT solution for Is (a) and 16 h (b). Difference
spectrum (c) is also shown. In subtraction procedure spectra were normalized according to the
intensity of peak near 2900 cm™'. Spectra were recorded in aqueous 0.01 M phosphate buffer
solution (pH=7.0) containing 0.1 M. Na,SO,. Excitation wavelength is 785 nm (30 mW),

integration time is 300 s.

Presented spectra show that upon adsorption of OCT at Ag and Au electrodes at short immersion
times and appropriate potential low frequency mode in the vicinity of 2821-2825 cm™ appears,
indicating that softening of C—H mode is general phenomenon, which does not depend on the nature

of the particular end group.
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