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Investigation on Nanosecond Transient Absorption Spectroscopy
and Theoretical Calculation of Excited-state Intramolecular
Hydrogen Transfer of 2-Methyl-1-Nitronaphthalene

GUAN Huaiyu, XUE Jiadan
(School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Excited-state intramolecular hydrogen transfer of 2-Methyl-1-Nitronaphthalene (2M1NN) in
organic solvent was investigated by nanosecond transient absorption spectroscopy. Density Functional
Theory (DFT) and complete a ctive space self-consistent field (CASSCF). Transient absorption spectra
and kinetic constants of 2M1INN were obtained, and 3 decay time constants were gained at 400 nm, in
which the 25 ps component was assigned to the intermediate of Z-aci-nitro isomer after intramolecular
hydrogen transfer. The second-order quenching rate constant of 2MINN triplet by ferrocene is 1. 77 X 10"
mol ' « dm® * s '. The results of theoretical calculations and transient absorption experiments predicted
the possible hydrogen transfer mechanism, and indicated intramolecular hydrogen transfer takes place at
the lowest triplet state of 2M1NN, forming biradical species, then undergoing intersystem corssing.

Key words: nitro-polycyclic aromatic hydrocarbons; triplet state; nanosecond transient absorption;
CASSCF; excited-state intramolecular hydrogen transfer
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