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A Discovery of an "Excited State C—C Bond Cleavage—Emission"
of Methylenecyclopropane Derivatives
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Upon laser flash photolysis of 2-(4-benzoylphenyl)-2-phenyl-1-methylenecyclopropane (3), fluorescence from the corresponding
excited biradical *4"* is observed. Mechanistic studies by using laser flash photolysis (LFP) reveal that *4™* is directly generated from

33* via an “excited state C—C bond cleavage”.
obtained by employing a two-color two-LFP technique.
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Scheme 1. Exemplars for bond cleavage—emission systems: (a)
ESIPT fluorescence of 2-(2-hydroxyphenyl)benzothiazole and
(b) chemiluminescence of dioxetane.
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In this topic, we describe intriguing photochemical and photophysical properties of 3
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Chart. 1. Structures of substrates and prototypical sensitizers.
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Fig. 1. An energy diagram for overall processes of the “excited
state C—C bond cleavage—emission” system of 3.
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Fig. 2. (a) Photoluminescence spectra of the degassed MCH
matrix containing 3 (black) and BP (grey) at 77 K (1.0 mM, Agx
= 340 nm). (b) An excitation fluorescence spectrum of *4™*
detected at 575 nm.
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Chart 2. Products of photoreaction of 3 in the presence of
diylophiles, O, and TCNE.
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Fig. 3. (a) Transient absorption spectra on single LFP (355 nm)
of 3 in C¢Hg at room temperature, and (b) its time-dependent
changes of AOD at 532 nm. (c) Arrhenius plots of ke of *4”,
determined by monitoring the band at 362 nm, obtained on
single LFP of 3 in CCly at 253-293 K. (d) A transient
fluorescence spectrum from *4™* on two-color two-LFP (355
nm and 532 nm after 1.9 us). [3] = 1.0 mM.
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Fig. 4. (a) Fluorescence spectra obtained by single LFP (355
nm) of 3 (1.0 mM) in Cg¢Hs using various intensities of
excitation laser pulse (Z;). (b) A relationship between intensity
of fluorescence of *4™* (Ey) and L;.
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Fig. 5. Schematic representation for two-photon fluorescence
from 4"* during one-pulse excitation. The major event in the
early and late half is the photoexcitation of 3 and 4",
respectively.
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Scheme 2. The “excited state C—C bond cleavage—emission”
system based on intermolecular energy transfer from *BP* to 9.
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