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The kinds of reactions for compounds with n—n* transitions:

Cleavage

Hydrogen abstraction

Addition reaction to m-systems
Electron transfer reaction
Energy transfer
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Saturated Acyclic Ketones
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Example 1: Symmetrical Ketones
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Example 3: Carbonyl compounds with H;
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1. Decarbonylation

2. Recombination
3. Hydrogen abstraction (Intermolecular react)
4. Crossed-product
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Example 4: Ketones with no H,
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It has been attempted to assess the relative reactivity of the singlet and triplet states for cyclic
alkanones toward o-cleavage and found that certain bicyclic ketones and 2,2,5,5-
tetramethylcyclopentanone undergo type | cleavage reactions which cannot be quenched by high
concentrations of 1,3-pentadiene. This implies that in these molecules a-cleavage occurs (a) entirely by
the singlet state, (b) by both singlet and fast (unguenchable) triplet states, or (c) by an extremely short-
lived triplet. Assuming that (b) is correct,[the triplet must have a lifetime less than 2 x 10- sec since it
could not be quenched by 1,3pentadiene in benzene (k, = 5 x 10° M-* sec't) and therefore k/ must have
a lower limit of 5 x 1019 sec1] The singlet lifetimes of these derivatives, on the other hand, are in the
range 4.2-8.7 x 10-° sec; hence the upper limit for k." is in the range 1.2-2.4 x 108 sec™. Thus it appears
that the triplet states of these derivatives are at least two orders of magnitude more reactive than the
singlet states toward type I cleavage. The reason for this great difference in reactivity is not clear at this
time.
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Example 5: Saturated Cyclic Ketones
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4- Membered Rings
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Photolysis of the following 5-a-hydroxycholestan-6-one has been
reported to produce the lactone stereospecifically. The 5-f isomer yields
the lactone of opposite stereochemistry:
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~©» The stereospecificity of this reaction is thought to arise from retention of the
stereochemistry about the alkyl radical center due to hydrogen bonding of
the OR group with the ketone,
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Although the following examples involve ketene intermediates, no
hydrogen transfer is necessary:
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