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Intersystem crossing from the first
excited singlet state to the lowest
triplet state

The importance of spin
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Triplet butyrophenone has n,π*
character and is formed following
very rapid intersystem crossing
after excitation to the singlet state
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state reactants

In some cases excited states may undergo
significant modifications  before they
participate in the reaction of interest, e.g.:

  • Associative processes (excimer, exciplex)
  • Structural (adiabatic) modifications
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The reactive excited state
transforms into ground but
short lived species which
eventually yield the final
products of reaction
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The transformation may involve
atom or electron transfer or bond
breaking or formation.  It is usually 
an adiabatic process.
Spin is conserved

A small number of elementary
transformations are normally
sufficient to explain most photo-
reactions, which may reflect
combinations of this basic 
reaction set
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Ground state species, 
in principle stable but
whose lifetime is limited
by intramolecular or
intermolecular reactivity

The nascent reaction
intermediates usually
remember the spin state
of the precursor excited
state
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Free radicals
biradicals
radical ions
carbocations
ylides
ortho-xylylenes
carbenes
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Several reaction intermediates may be
involved between the precursor excited
state and the final products
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The involvement of reaction intermediates
on the way between excited states and

products is very common, but not essential
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The conversion of reaction 
intermediates into final
products of reaction may
be a single-step or multistep
process and may be determined
by many factors, e.g.:

  • Chemical reaction
  • Conformational changes
  • Spin evolution
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Ground state products
are most frequently
closed shell molecules
and can be fully 
characterized using
normal analytical
techniques
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