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Abstract

When a methylene chloride solution of acetophenone (2 equiv.) in the presence of a modified organoaluminum compound,
methylaluminum bis(2,6-di-tert-butyl-4-methylphenoxide) (abbreviated as MAD), was irradiated in a quartz test tube for 5h with
a high-pressure mercury lamp, the adol reaction of acetophenone proceeded exclusively and gave
3-hydroxy-1,3-diphenylbutan-1-one (1) in 50% yield. In the dark reaction of acetophenone in the presence of MAD, aldol
product 1 was obtained in 10% vyield. This photo-induced aldol reaction of acetophenone using other organoaluminum
compounds 3 ~ 6 or ordinary Lewis acids proceeded unsuccessfully. A mechanism for this photo-induced aldol reaction of
acetophenone with MAD is proposed as follows: 1) the acetophenone-MAD complex was formed immediately; 2) the aluminum
enolate intermediate 2 may be formed by the irradiation of this MAD complex; 3) the reaction of the intermediate 2 with free
acetophenone gave aldol product 1.  Similarly, the photoreaction of various acetophenone derivatives, such as
4-chloroacetophenone, 4-methoxyacetophenone, 2-methylacetophenone, 2’ -acetonaphthone, and propiophenone, with MAD gave
corresponding aldol products 7 ~ 11 in 18 ~ 30% yields.
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Tablel. Photoreaction of Acetophenonewith MAD?

Acetophenone

Entry MAD Irreciation  Yieldof 1
: time/h 9 (mmol)®
molar ratio
1 20 5 50 (0.25mmol)
2 20 3 26 (0.13mmoal)
3 20 4 36 (0.18mmoal)
4 20 10 48 (0.24mmol)
5 20 5 42 (0.21mmol)?
6 20 5 18 (0.09mmol)
7 20 5 12 (0.06mmol)®
8 05 5 8 (0.01mmoal)
9 1.0 5 32 (0.08mmol)
10 15 5 50 (0.19mmol)
11 3.0 5 32 (0.24mmoal)
12 4.0 5 25 (0.25mmol)

a) Unless otherwise noted, methylene chloride solution of
acetophenone and aluminum reagent MAD (0.5mmol) was
irradiated with a high-pressure mercury lamp at room
temperaturein a quartz test tube. b) Isolated yield by column

chromatography on silica gd.

c) Irradiated with a

low-pressure mercury lamp.  d) In a Pyrex test tube. €)
Irradiated with a low-pressure mercury lamp in a Pyrex test

tube.
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Table2. Photoreaction of Acetophenonewith Various Lewis Acids?

Entry Lewis acid

Yiddof 1 /9P
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3 MeAl—oO
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7 Me,AICI

8 BF3'OEI2

9 TiCly
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12(2)

no reection ( 0)
9(2

no reaction ( 0)

a) Methylene chloride solution of acetophenone (2 equiv) and
Lewis acid (0.5mmol) was irradiated with a high-pressure mercury
lamp for 5h at room temperature in a quartz test tube. b) Isolated
yield by colum chromatography. Values in parentheses are yield in
a dark reaction. c) 4% 2-Phenylpropane-2-ol was also obtained. d)
43% 2-Phenylpropane-2-ol was obtained. €) 34% 2-phenylpropane

-2-0l was also obtained.
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Entry 3 Table3. Photoreaction of Various Aromatic Ketones with MAD®

Entry Aromatic ketone Product Yidd/ %
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a) Methylene chloride solution of aromatic ketone (2 equiv) and
Lewis acid (0.5mmol) was irradiated with a high-pressure mercury
lamp for 5h at room temperature in a quartz test tube. b) Isolated
yiedd by column chromatography on silica gel. Values in
parentheses are yield in a dark reaction.
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