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l1-Aryl-l-propenes were converted into the corresponding
2-arylpropionaldehydes in high yields by treatment with iodine and
silver(I)oxide in aqueous dioxane at room temperature.

Although conversion of olefin to aldehyde is commonly accomplished with ozono-
lysis, oxosynthesis,l) Wacker oxidationz) and rearrangement by using reagents such
as mercuric sulfate3) and thallium(III)nitrate,4)
olefin to aldehyde under mild reaction conditions has never been known yet.

We wish to report here a synthetically useful method for conversion of
l-aryl-l-propene to 2-arylpropionaldehyde by treatment with iodine in the presence
of silver(I)oxide in aqueous solution. The 2-arylpropionaldehyde thus obtained

a oxidative rearrangement of

is an important precursor of 2-arylpropionic acid, such as 2-(4-isobutylphenyl) -
propionic acid and 2-(6-methoxy-2-naphthyl)propionic acid, which have potent
anti-inflammatory activity.

We tried to convert l-aryl-l-propene into l-aryl-1,2-epoxypropane by some
known procedures. However, satisfactory result was not obtained. Parrillis) has
reported that the reaction of an steroidal olefin with iodine and silver (I)oxide
in aqueous dioxane affords an epoxide in good yield. When 1l-(4-methoxyphenyl)-1-
propene was treated according to the method, the expected product,

1- (4-methoxyphenyl) -1, 2-epoxypropane was little obtained, but 2-(4-methoxyphenyl)-
propionaldehyde was produced in an excellent yield via unique rearrangement (Eqg.1l).

CH,
i l2, Agzo ~ |
CH,0 CH=CHCH CH;0
° @ ® dioxane-H20 7 s @CHCHO (1)

As shown in Table 1, the rearrangement is generally realized for l-aryl-1-
propenes, especially which have electron-donating groups.
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Table 1. Oxidative rearrangement of l—aryl—l—propenea)
CH3
I,, Ag,0
Ar-CH=CH-CH3 — Ar-CH-CHO
dioxane~-H,0
Entry Ar Reaction time/h Yield of aldehyde/%b)
1 @ 7 61
2 CH@_ 3 92
3 iBu@ 12 91
4 CH;,O@ 4 95
5 Ho<::j> 4 95
C e 4 o
2
8 24 66°)
CH,O

a) All reactions were performed in the general procedure (vide infra). 7)

b) Isolated yield.

All these products gave satisfactory spectral data.

This rearrangement may be accounted for by the 1,2-sift of aryl group through

a bridged phenonium ion in the iodohydrine intermediate

(Eq.2) .

The introduction

of electron-withdrawing group such as chloro, fluoro or nitro in the para-position

of phenyl group extremely reduced the yields of the corresponding aldehydes, which

support the mechanism.

Ar-CH=CH-CH3

— Ar-CH-CH-CH3;

OH

I

OH

——» CH-CH-CH3;
\ /
\S 2
\W3
Ar

CH3

——» OHC-CH-Ar (2)

In order to search optimal condition, reaction of 1l-(4-methoxyphenyl)-1-

propene with several bases was investigated (Table 2).
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Table 2. Effect of bases on the oxidative rearrangement of 1-(4-methoxyphenyl)-1-

propened)

Bases Temp Time/h Aldehyde Yield/%b)EPOXide
NaOH reflux 2 trace 10
Ca (OH) ; reflux 2 trace 5
Na,CO3 reflux 2 31 trace
K,CO3 reflux 2 22 trace
CaCoO3; reflux 2 85 trace
BaCO3 reflux 2 75 0
Ag,CO3 r.t. 1 91 0
AgNO3 r.t. 1 95 0
CuO reflux 2 95 0
Cu;0 reflux 2 86 0
MgO reflux 2 29 2

a) Reaction conditions
Base (4.20 mmol) in 5
b) Yield was determined by GLC :(OV-101).

The silver compound such as silver carbonate or
effective. Copper oxides (I and II) showed the same

Moreover, we examined the solvent effect on the
In polar solvents composed of N,N-dimethyl formamide
rearrangement also proceeded in high yields.

The general procedure is as follows. A sample of l-aryl-l-propene (5.0 mmol)

was treated with I,

olefin (1.35 mmol),
1 dioxane-water.

(7.8 mmol) and Ag;0 (7.8 mmol) in 5

at room temperature for several hours.

filtrate was extracted with ether.

Iodine (2.05 mmol),

(20 ml x 2), brine (20 ml x 1), and dried on magnesium sulfate.

removed under reduced pressure, and the residue was purified by column chromato-

graphy on silica-gel to give the corresponding pure aldehyde.

effect as silver compounds.
rearrangement (Table 3).
and dimethylsulfoxide, the

1 dioxane-water (30 ml)

The organic layer was washed with water

The solvent was

silver nitrate was found most

The reaction mixture was filtered, and the

Table 3. Effect of solvent on the rearrangement of 1-(4-methoxyphenyl)-l-propene
to aldehydea)

Solvent

Reaction time/h

Yield of aldehyde,/%

b)

Dioxane-H20
DMF-H20
DMSO-H:20
CH30H-H20

(5
(5
(5
(5

1%
1)
: 1)
: 1)

w D W W

98
92
78
48

a) All reaction were performed in the general procedure.

b) Yield was determined by GLC (OV-101).

c) Volume ratio.
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In our opinion, because of the satisfactory yield obtained and mild condi-
tions employed, the present procedure provides a convenient one-pot synthesis of
2-arylpropionaldehyde from l-aryl-l-propenes.

We thank Dr. H. Fukawa, director of Central Research Laboratory, Nisshin Flour
Milling Co., Ltd., for permission to publish this report.
We also thank Dr. T. Suguro for helpful discussions.
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