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Fig. S1 Depiction of the frontier orbitals of GN7D", involved in the L, < S, excitation. Protonation does
not alter qualitatively the shape of the orbitals (compare with Fig. S8 in reference 20 of the main text).
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Fig. S2 IR spectra computed in D,0 by PCM/PBE0/6-31+G(d) calculations in the region 1000-3500 cm™
for the ground state minimum of ribose-G (red curves) and ribose-GN7D" (blue curves). Intensity
computed at the harmonic level.
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Fig. $3 IR spectra computed in D,0 by PCM/PBE0/6-31+G(d) calculations in the region 1000-3500 cm™
for the ground state minimum of 9Me-G (red curves) and 9Me-GN7D" (blue curves). Intensity computed
at the anharmonic level.
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Fig. S4 IR spectra computed in D,0 by PCM/PBE0/6-31+G(d) calculations in the region 1000-3500 cm™
for the ground state minimum of 9Me-G-5D,0 (red curves) and 9Me-GN7D"-5D,0 (blue curves).
Intensity computed at the anharmonic level.
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Fig. S5 Harmonic PCM/PBEOQ/6-31+G(d) calculated IR spectra in D,0 for the ground (blue) and Sy(L.)
excited state (magenta) for ribose-GN7D". Each stick transition was broadened using a Gaussian with
FWHM=10 cm™.
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Fig. S6 Harmonic PCM/PBEQ/6-31+G(d) calculated IR spectra in D, 0 for the ground (blue) and S,(L,)

excited state (magenta) for 9Me-GN7D". Each stick transition was broadened using a Gaussian with
FWHM=10 cm™.
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Fig. S7 Harmonic PCM/PBEOQ/6-31+G(d) calculated IR spectra in D,0 for the ground (blue) and S,(L,)
excited state (magenta) for 9Me-GN7D"-5D,0. Each stick transition was broadened using a Gaussian
with FWHM=10 cm™.
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Figure S8. C=0 stretching modes for (a) ground state 9Me-G-5D,0, (b) ground state 9Me-GN7D*-5D,0,
and (c) 9Me-GN7D*-5D,0 L, state.
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Cartesian Coordinates of the L, excited state minimum computed for the species ribose-GN7D" by LR-
PCM/TD-PBEOQ/6-31+G(d,p) calculations. SCF energy=-963.026304590 a.u.
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Cartesian Coordinates of the L, excited state minimum computed for the species GN7D" by LR-PCM/TD-
PBEO/6-31+G(d,p) eq calculations. SCF energy=-581.713074040 a.u.
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Cartesian Coordinates of the L, excited state minimum computed for the species GN7D" by LR-PCM/TD-
PBEO/6-31+G(d,p) neq calculations. SCF energy= -581.712000093 a.u.
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Cartesian Coordinates of the L, excited state minimum computed for the species GN7D"-5D,0 by LR-
PCM/TD-PBEOQ/6-31+G(d,p) neq calculations. SCF energy=-963.567503839 a.u.
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Complete citation for reference 43 of the main text:
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