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Abstract

The molecular D-c-A dyads and A-c-D-c-A triads, containing a strong
electron-donor (D) and an electron-acceptor (A) linked by a saturated covalent ,
have narrow HOMO-LUMO gaps and readily undergo intramolecular charge/
transfer (ICT) upon various external stimulations and exhibit bistability as well as
fascinating phenomena, e.g., solvatochromism. Accordingly, they are promising
building blocks of functional organic electronic devices and molecular devices (e.g.,
unimolecular rectifier).

By means of SCRF theory and supramolecular modeling, we have conducted a
systematic investigation regarding solvent effects on the electronic structures and
related properties of TTF-based (TTF= trathiafulvalene) D-5-A dyad and A-6-D-G-A
triad molecules with narrow HOMO-LUMO Gaps. The computational results are
summarized as follows:

1. For some D-o-A compounds containing a strong electron donor (D) and a
strong electron acceptor (A), such as TTF-o-TCNQ, TTF-o-F4,TCNQ (TCNQ=
tetracyano-p-quinodimethane) et al., solvent polarization effects (described by
CPCM solvent model) promotes intramolecular D-to-A electron transfer (IET) and
such solvent-promoted IET becomes more remarkable in more polar solvent,
resulting in open-shell diradical and charge-separated ground state (D'-c-A") of these
compounds in such polar solvent as CH3CN, in sharp contrast to their close-shell
singlet ground state in gas phase.

2. For D-c-A compounds with a weaker electron-acceptor such as TTF-60P
(60P= 6-oxophenalenoxy) and TTF-BQ (BQ= benzoquinone), the solvent
polarization effects of aprotic polar solvent (e.g. CH;CN) are not strong enough to
promote D-to-A IET, whereas in protic solvent (e.g. CF;CF,OH) with similar
polarity the hydrogen-bonding interaction between the electron-acceptor moiety and
nearby solvent molecules (described by supramolecular model), but not the solvent

polarization effects (described by CPCM model), is a key factor to stimulate the

I



D-to-A IET, leading to charge-separated ground states of these dyads in protic
solvent.

3. For A-6-D-c-A Triad such as TCNQ-TTF-TCNQ, the D-to-A IET leads to
increase of local polarity, but has no effects on the overall polarity, of such
symmetric molecule. Therefore, normal CPCM solvent model is not able to describe
the solvent-promoted D-to-A IET of such compound in polar solvent, whereas
supramolecular model that involves local polarization effects of nearby solvent
molecules reproduces the solvent-promoted IET.

4. The absorption spectra of the aforementioned compounds in various solvents
have been computed by means of TDDFT method and have been compared with the
experimental data.

Keywords: D-c-A dyads, A-c-D-o-A Triad, Solvent Effects, Intramolecular Charge

Transfer.
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