Vibrational Solvatochromism of Alkyne-Derivatized Infrared Probe
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Abstract

Vibrational spectroscopy Is effective and useful for studying molecular conformations in condensed phases. Especially useful when small probes are site specifically bound to biomolecular systems. We have analyzed
linear IR spectroscopic data and further studied the possibility of interpreting Raman data in terms of specific intermolecular interactions between the probe and its environment. It Is important to understand the
solvatochromism of Raman imaging, because it can be used to observe small molecules by detecting molecular vibrations and has better spatial resolution than IR imaging. To observe the small molecules, recent Raman
Imaging experiments attach labels to target molecules, which is called Raman tag imaging. This method can be used to observe the Raman spectra of molecules in the silent region. The silent region is 1800 to 2800 cm?
and certain functional groups show the Raman band in this region. Among the various functional groups, alkyne vibrations provide clear and strong Raman spectra in silent region. In Raman imaging, the alkyne probe
can be used to explore the surrounding environment of the molecule through frequency shifts according to solvatochromism.
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From the perspective of interacting with the surrounding environment, it is important to study the = Electrostatic Modeled by the interaction of damped electrostatic distributed multipole moments placed
absorption line shapes of widely used IR probes. This will help you experiment and analyze at appropriately selected interaction sites
v!bratl_onal spe_ctroscoplc data, frequency shifts, and line shape changes in complex chemical and = Exchange-repulsion Only a single Pauli exchange of electron pairs between monomers Is considered
Qlologlcal environments. / when ignoring other multiple exchange effects.
= Polarization (induction) Modeled by distributed dipole-dipole static electric polarizations centered on
. — localized molecular orbital centroids for each monomer.
Raman Scattering Spectroscopy — Hexare = Dispersion Modeled by integrating distributed dipole-dipole dynamic electric polarizations for imaginary
- _ Pl frequencies.
Raman imaging has a broader range of observations — Water = Charge-transfer Donor-acceptor interactions between solvent and solute molecules.

than IR 1maging and better spatial resolution.
Therefore, 1t Is Important to understand the
solvatochromism phenomenon, which has a strong
and unigue Raman signal.
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The corresponding frequency shift obtained from the above equations.
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Spectroscopic data is directly related to the locally interacting environment around the probe group. This
allows us to identify the unknown topology around the IR probe as well as the equilibrium or dynamic
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