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Time, min System: ¢, C=—0, IPA (CHj3)zC—0, Benzhydrol

922 0.070 + 0.007 0.34 + 0.02

Ratio of mixed to normal pinacol

O (I)H (I)H O O
1
+ Q—C—Q (or H;C—C—CH;) ——— \ + —C—
= ( 3 . 3) H Q C Q
o

Comphorquinone mix Pinacol 1
a ketyl radical Scavenger

O

benzhydrol 0.8
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The following mechanism is proposed

O OH
RS : :
Q C Q + H,C C CH, -+ - [QZCOH + (CH;3),COH| Solvent Cage
H
OH OH
: . Kk, ||
[QZCOH + (CH3),COH|Solvent Cage ——» Q, I(-:I I(-:I (CH5),
LS} = Q,CHOH + (CH,),CHOH
ks 10

: Qzé—OH + (CH3)zéOH (non cage)
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The fraction of products arising from the cage reaction then is given by

a = (k, + kg)/(ky + ka + k3)

From the relative amounts of mixed pinacol and of benzpinacol in the
absence of the scavenger we obtain

k,  mixed pinacol

ks benzpinacol a = 0.07
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and the ratio of benzhydrol to mixed pinacol is

ks _ benzhydrol
k, mixed pinacol

b = 0.8

Then

_ ki+ks _  ki+bks  _ _ 14b

= 0.11

(24

0.11% of reaction passes through solvent cage.
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Synthetic applications of the photoreduction of arylketones
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The photoreduction of alkanones
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The multiplicity of the excited states
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Intramolecular hydrogen abstraction of ketones (Type Il cleavage)
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Compound Yep ., Kcal/mol % Singlet Reaction
2- Pentanone 98 6.5

2-Hexanone 94.5 33.3
5-Methyl-2-hexanone 91 52.6
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Concerted mechanism
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Solvent ¢ (Ketone formation) Cycle formation D, .comization
Benzene 0.23 0.03 0.78
Benzene + 2% t-BuOH 0.33 0.03 0.57
t-BuOH 0.97 0.06 0.03
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Addition reaction to II-systems

From S; and T, [(n,7*)'and (n,n*)3
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Patterro-Buchi Reaction
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Aryl ketones + Alkenes ______ o Mixture of cis and trans
(Fast ISC)

Dialkyl ketones or Alkyl aldehydes + cis-Alkenes 95% cis-Product

(Slow ISC) 959% Stereospecific

Dialkyl ketones or Alkyl aldehydes + trans-Alkenes 90% trans-Product
—>

(Slow ISC) 90% Stereospecific
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Why the reaction i1is sterospecific?

=54
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Directly, they approach
It 1s like concerted

A = A cceptor group
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