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excited-state intramolecular proton transfer conformation readjustment
non-isotopic reaction kinetics .(C.C.
Cheng, P. C. Wu, Y. H. Song, Y. Chi", W. S. Yuand P. T. Chou’, J. Am. Chem. Soc. 2003,
125(36), 10801.)
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catalyzed excited-state proton transfer
non-catalyzed excited-state proton transfer J.
Am. Chem. Soc. 2004, 126, 1650).
CD glucose derivatives (J. Am. Chem. Soc. 2004, 126, 3559-

3566).




3. generalized azaindoles adenine

amino-imino tautomerism 2000
J. Phys. Chem. B 2000, 104, 7818, J. Phys. Chem. A 2000, 104,
8863 aminopyridine

proton donor/acceptor
J. Am. Chem. Soc. 2002, 124, 4287
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2,7-Bis-(1H-pyrrol-2-yl)ethynyl-1,8-
naphthyridine glucose (Org. Lett. 2002, 4, 3107 ).
X

OO
~CgHy7
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Ao 410 multiple hydrogen-bonds CgHi7 A 435
abs nm induced charge polarization abs nm
Aem 475 nm Aem 535 nm
4, 3 azaindoles
azaindoles tetramer
3-methyl-7-azaindoles (298-8K) steady-state
azaindoles 3
methyl-7-azaindole 1.76 kcal/mol  J. Phys. Chem. A
2002, 106, 8006 one-step reaction
7-azaindole
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5. proton/charge transfer coupled reaction ,
4-(dimethylamino)-1H-pyrrolo[2,3-b]pyridine (DPP) ( )

In cyclohexane, DPP dimer and/or dua hydrogen-bonded complex are formed with
association constants K, as high as ~ 4.2 x 10° and 5.2 x 10* M (e.g. the DPP/acetic acid
complex) at 298 K, respectively, which upon e ectronic excitation undergo ultrafast rate (>> 6.7
x 10" s%) of double proton transfer, resulting in a unique tautomer emission. Dual fluorescence
was observed in polar, aprotic solvents, in which the large Stokes shifted emission band
originates from the charge-transfer species incorporating a dimethylamine and pyridine ring as
electron donor and acceptor, respectively. Detailed solvent-polarity and temperature dependent
studies in combination with theoretical approaches have been performed to determine the
excited-state charge transfer properties such as dipole moment, orbital configuration, etc.
Supplementary support for the dual charge/proton transfer behavior was provided by the
comparative spectroscopy and dynamics of various DPP related derivatives. Further time-
resolved measurements conclude that dual emissions share a common Franck-Condon excited
state but undergo two independent relaxation channels. In protic solvents such as in ethanal,
following fast solvent relaxation dynamics, the excited charge-transfer state further undergoes a
solvent (i.e. acohol) assisted proton transfer reaction. The charge versus proton transfer emission
can be distinguished via the tempora spectral evolution. The results demonstrate DPP to be a
unique model among 7-azaindole analogues in which the interplay between charge and proton
transfer reactions is operative in the excited state. charge transfer ~ proton
transfer J.
Phys. Chem. A 2003, 107, 1459-1471
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6. 7-hydroxyquinoline
Chem. Commun. . (Chem.
Commun. 2003, 890-891)
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(femtosecond)

fluorescence upconversion 3-carboline
~1.2 ps? B-carboline 1.5 kcal/mol
in-plane large amplitude J.
Phys. Chem.
2003-2004
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