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The alkyl keto-diketones having five-membered rings undergo photoinduced tautomerization to the enol in acetonitrile.
The alkyl enol-diketones, thus formed, undergo thermal tautomerization to the original keto forms in a few days. The alkyl
enols show fast internal conversion from the excited singlet state to the ground state without yielding the corresponding

isomeric forms (rotamer).
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Chart 1 Molecular structures and abbreviations of the

compounds used in this study.
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Fig.1 Absorption spectra (solid) in ACN at 295K and
fluorescence (blue broken) and phosphorescence (red)
spectra in EtOH at 77K. The alkyl-free diketones were
excited at 370nm while the alkyl diketones were at 300
nm.
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Table 1 Absorption properties, excited state energies, triplet properties and lifetimes of the
rotamers for the 1,3-diketones used in the present work.

Amax &/ nm Es® Et € d T-T o
Compound  (¢g/ dm:mol'l / kca_lll / kcz_[ll /TT“S 3\?{3 jrﬁs
cm™) mol mol

FF 360 (31800) 72.4 57.2 - - 280

FT 360 (24700) 70.5 56.6 - - 230

TT 370 (23100) 70.0 68.5 - - 320
MeFF 270 (30700) ~T75 63.9 2.3 430 -
MeFT 270 (22800) ~75 63.8 1.5 350 -
MeTT 260 (22200) ~75 63.8 0.36 350 -
PrFF 270 (29100) ~75 64.0 3.0 430 -
PrFT 270 (23200) ~75 63.6 1.7 350 -
PrTT 260 (20800) ~75 63.6 0.40 350 -

a) The maximum wavelength of the absorption in ACN.

b) Values for FF, FT and TT were averaged energies determined from the 0-0 origins of
the absorption spectra in ACN at 295 K and of the corresponding fluorescence spectra
in EtOH at 77 K while that for the others were determined from the onsets of the
absorption spectra.

¢) Determined from the 0-0 origin of the phosphorescence spectrum in EtOH at 77 K.
d) The triplet lifetime in ACN at 295 K.

e) The maximum wavelength of the triplet-triplet absorption in ACN at 295 K.

f) The recovery lifetime of the rotamer in ACN at 295 K.

Absorbance
(\®)
(e}

300 400
Wavelength / nm

Fig. 2 Absorption spectral changes obtained upon 254nm
photolysis of PrFF (a), PrFT (b) and PrTT (c) in Ar-purged
ACN at 295K. The irradiation times are noted in the figure.
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Fig. 3 Absorption spectral changes upon 254 nm photolysis of MeFF in Ar-purged ACN (a)
and aerated ACN (b), of MeFT in Ar-purged ACN (c) and aerated ACN (d), and of MeTT

in Ar-purged ACN (e) and aerated ACN (f).
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Scheme 2 Keto-enol tautomerizations of the alkyl diketones studied in the present work.
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Fig. 4 Transient absorption spectra at 100 ns obtained upon 266 nm laser photolysis of the alkyl diketones

in Ar-purged ACN at 295 K.
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Fig. 5 Transient absorption spectra obtained upon 355 nm
laser pulsing in FF (a), FT (b) and TT (c) in Ar-purged
ACN at 295 K. Insets; time profiles at 380 nm.
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Table 2 Differences in A+ between the keto and enol forms and between

the enol and rotamer forms.

ArH (enol) - AtH (keto)

ArH (rot) - AtH (enol)

Compound / kcal mol! / kcal mol™!
FF 4.0
FT 3.7 (0.5)°
TT 0.4
MeFF 14.6 4.2
MeFT 18.8°% (16.9)° -0.5% (0.7)°
MeTT 16.2 1.1
PrFF 17.7 -1.3
PrFT 7.7%(9.6)° 14.2% (9.5)°
PrTT 16.3 0.7
a) For enol Type F. b) For enol Type T.
A lenol”
- 77 ~ 86 4
Q *
g Tketo
— —_—
S ~75
-
~
>
S I
Q
Ifl rotamer
D) 16 ~ 21
>
5
o | keto vy
A 0

Reaction Coordinate

Scheme 3 A schematic energy diagram for the tautomerization of the alkyl
diketones and the photophysical pathway of the enol forms. The S, energy
of the enol form was evaluated from the onsets of the absorption spectra to

be ca. 68 kcal mol™.
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