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SolEFP model

Why do we need this? What is new in our approach? How does it work?

» Accurate and efficient model of vibrational » Previous models are based on Coulombic interactions. q jiCoulombﬁ ife":l:‘;'l‘f:ﬁ ilnductionﬁ ‘inispersionc
solvatochromism is indispensable for Based on our theory, a variety of other interactions is .
interpreting the IR spectra also included E™ = EY°Y  EPCRer pind gOP

» Despite the widely acknowledged opinion, » Our model [1] is derived from first-principles. Previous o 4 L
vibrational solvatochromism of many IR models generally suffer from lack of versatility because Ny ] (52 gii;j O tnt
probes is not understood well enough they always have to be adjusted to benchmark data “i = 2M;w; < 0Q% Z M;w? 9Q; > o
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Frequency shifts in reality Non-electric field effects

The origins of experimental frequency shifts of In hydrogen bonding environments, the vibrational Solute .| Solvent TARGET

nitrile (CN) stretch mode in various solvents are solvatochromism Of Wldely used IR prObeS has to account k molecule ) \ molecule J L SYSTEM )

not fully understood, in fact. Particularly, where for exchange-repulsion effects. Dispersion is also an 4L

does the blue shift in protic solvents come from? ~ important contribution. [1-2] , AwPt = AwSou Aw X TRP ARId AP
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SolEFP /Amber vs reality
@ [nduction
While amide | mode in N-methylacetamide [1} N
. . () Dispersion
(NMA) can be well described by electrostatics,
CN stretch mode in methyl thiocyanate (MeSCN) @D Total shift
cannot. [2] Hydrogen bonds lead to substantial Protic residre

exchange-repulsion blue shifts. Multipole-based
models incorrectly predict opposite trend in water.
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Frequency shifts of CN stretch mode at the protein interface

We have observed [2] that not only H-bonding can contribute to strong specific frequency shifts but also
steric contacts between IR probe and environment. In particular, spatial confinement inside protein
induces frequency shifts which cannot be correctly described by electrostatics.

Future: apply SolEFP to new IR probes [3]

Validation » Our model accounts for electrostatic and exchange-repulsion effects
120 — » We can qualitatively predict experimental data
wole » Studies based on Coulombic approximation need to be re-investigated
» We need to improve accuracy of our model and MD simulation protocol
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