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Path integral molecular dynamics study of the intramolecular hydrogen bond structure in
curcumin (!Gifu University, *Yokohama City University) OHikaru Tanaka', Hinata Yabushita',
Kazuaki Kuwahata?, Masanori Tachikawa?, Taro Udagawa!

Curcumin, a type of B-dicarbonyl compound, possesses intramolecular low-barrier hydrogen
bond (LBHB), which is hydrogen bond with a very low-energy barrier for proton transfer. Kong
reported the characteristic 'H NMR chemical shift of LBHB for curcumin. However, the
hydrogen-bonded structure of curcumin is still controversial. To analyze the structure of LBHB
compound theoretically, quantum natures of light nuclei, such as proton, have to be considered
in calculations.

In this study, we analyzed the intramolecular LBHB structure of curcumin in detail using
path integral molecular dynamics (PIMD) simulation, which can take into account nuclear
quantum and thermal effects. Our PIMD simulations demonstrated that the hydrogen-bonded
proton is not localized around either oxygen atom but is delocalized around the center of
oxygen atoms. Furthermore, our PIMD simulations revealed that although the proton migration
and the reorganization of the n-delocalization of the OCCCO skeletal structure showed weak
positive correlation, they were not always linked with each other.
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Scheme 1. Proton Transfer reaction
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