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Density Functional Theory Investigation on UV Absorption Spectra of

2-Cyclohexen-1-one and Solvent Effects
LI Lei, LIU Peng, ZHEGN Yin-ping . ZHEGN Xu-ming
(Department of Chemistry, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This thesis investigates the electron excitation of 2-cyclohexen-1-one (CHO) and the solvent
effects by using density functional theory calculations as well as employing the polarizable continuum mod-
el (PCM) and self-consistent isodensity polarizable continuum model (SCIPCM) on the base of the shift of
UV absorption spectra of CHO in different solvents. The results show that the SCIPCM solvent model is
reasonable for the estimation of electronic transition energies of CHO in aprotic and protic solvents. The
authors calculate the UV absorption spectrum of CHO in water and acetonitrile solvents and CHO-(H,0),,
clusters (=1, 2) in water solvent as well as elucidate and assign the electronic transitions associated with
the UV absorptions. Then, the authors discern two electronic transition bands with characteristic CHO-
(H,0), R2 cluster. In addition, the authors estimate the stabilized energies for CHO-(H,0), clusters (n
=1, 2) and find that CHO-(H, ), R2 cluster is the most stable one. The calculated spectrum of CHO-
(H; ), R2 cluster basically agrees with that of experimental measurement which indicates that hydrogen
bonds interaction is the main reason for the red shift of UV absorption spectrum of CHO in water solvent.

Key words: 2-cyclohexen-1-one; UV spectrum; electronic transition; solvent effect; density function-
al theory calculation
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