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Theoretical Study on the Substitute Effect of Organic Small

Molecular Hole Transfer Materials

Mi Shizhen
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Abstract In this article, the geometry of all molecules, including N, N'-diphenyl-N, N'-bis ( 1-naphthyl)-(1,
1'-biphenyl) -4 ,4’-diamine (NTD) and its derivatives (NTDs) , is optimized for both the neutral and cation states.
Then the reorganization energy is calculated. All calculations are performed at B3LYP/6-31G (d) level. The resulis
indicate that the chemical modifications on NTD could induce the variety of the reorganization energy. And this can be
attributed to the interaction of inductive effect and conjugated effect. (1) The electron-withdrawing effect will
increase the reorganization energy. The reorganization energy will be reduced with the electron-donating effect. The
electron absorption effect of multiple substitutions has a counteracting effect on molecular reorganization energy, which
does not have simple additive property. (2) The ortho-, meta-positive conjugate effect will increase the reorganization
energy dramatically, while the para-positive conjugate effect will reduce the reorganization energy. (3) A wide range
of conjugated mw-bonds might induce the fundamental changes in the electron distribution of the substituted benzene
ring, resulting in dramatic changes in the molecular configuration, and the sharply rise of the reorganization energy.
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