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Styrenyl Group at p-Carbon with Oxone® and Sodium Halide

Ho-Woong Y ou, Kee-Jung Lee’

Department of Industrial Chemistry, Hanyang University, Seoul 133-791, South Korea

Fax +82-2-2298-4101; E-mail: leekj@email .hanyang.ac.kr
Received 21 October 2000

Abstract: Reaction of a,B-unsaturated carboxylic acid bearing aryl
and styrenyl group at -carbon with Oxone® and sodium halide in
aqueous acetonitrile afforded the corresponding hal oalkenes.
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The halodecarboxylation of metal carboxylates with mo-
lecular bromine, commonly known as the Hunsdiecker re-
action, is an extremely useful and selective procedure for
the syntheses of halogenated organic substances.! The ef-
ficacy of the reaction has been improvised by severa
groups to include carboxylates of mercury,? thallium,?
lead,* and manganese® besides the original silver of Huns-
diecker. In addition an oxidative decarboxylation proto-
cols using iodosylbenzene/N-bromosuccinimide (NBS),®
lithium acetate/NBS,” and tetrabutylammonium trifluoro-
acetate/N-hal osuccinimides® are reported. This paper de-
scribes  the  halodecarboxylation  of  various
a,B-unsaturated carboxylic acids bearing aryl and styrenyl
group at B-carbon with Oxone® and sodium halide in
agueous acetonitrile under the mild conditions.

Recent reports have dealt with the use of potassium hy-
drogen persulfate (KHSO;), which is commercialy avail-
able as Oxone®, can be used for the oxidation of alkenes,®
arenes,® amines! imines? sulfides® selenides,**
a-amino acids,'® acetals,'® and the carbonyl regeneration
from thioacetals,'” oximes'® and nitroalkanes.'® More-
over, the use of Oxone® and aqueous sodium halide was
conducted as a convenient halogenating reagent to
achieve oxidation of a,B-enones,?’ bromination of pyrim-
idines,?! and halogenation of toluene.®

Thus reaction of cinnamic acid (3 mmol) with sodium
bromide (9 mmol), sodium carbonate (3 mmol) and Ox-
one® (3 mmol) in 50 mL of acetonitrile/water (3:2 v/v) at
room temperature for 3 h furnished after work-up, p-bro-
mostyrene in 88% isolated yield. Analogous chlorodecar-
boxylation using  sodium  chloride  afforded
B-chlorostyrene in 84% yield, however, iododecarboxyla-
tion did not proceed at all. On the other hand, el ectron-rich
para-methoxycinnamic acid afforded iododecarboxyla-
tion product, para-methoxy-p-iodostyrene in 45% vyield.
The methodol ogy was extended to bromo-, chloro- and io-
dodecarboxylation of various a,B-unsaturated aromatic
carboxylic acids with sodium halide with Oxone®. The
moderate to excellent yields of corresponding halides ex-
cept iodides were obtained and generally acids bearing

electron-donating substituents were particularly reactive
compared to those having electron-withdrawing groups
(Table).?2 Also these reactions showed the good degree of
stereospecificity, wherein (E)-acids gave rise to corre-
sponding (E)-hal oalkenes.

A plausible mechanism of the halodecarboxylation is
shown in Scheme 1 based on the literature. The oxidation
of halide ion by peroxymonosulfate ion would give the
hypohalite ion?® and subsequent halogenation at carbon-
carbon double bond and followed by decarboxylation af-
ford B-halostyrene.b82* Experimental evidence for this
mechanism might be explained by the production of
B-bromostyrene (27% yield) from the reaction of cinnam-
ic acid with hypobromous acid (HOBY) in situ generation
from sodium bromate and sodium hydrogensulfite mix-
ture (NaBrO4/NaHSO,) (Scheme 2).%
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In summary, we have shown that facile halodecarboxyla-
tion of a,B-unsaturated carboxylic acids can be carried out
using amixture of Oxone® and sodium halide, thus further
widening the scope of the Hunsdiecker reaction. The de-
scribed procedure is safe and economically and environ-
mentally advantageous over reported methods.
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Table Halodecarboxylation of a,B-Unsaturated Carboxylic Acids bearing Aryl and Styrenyl Group at f-Carbon with

Oxone® and Sodium Halide

i Reaction Yield
Entry Acid Product X Pdt.No. Time (h) (%)
COOH X
= — Br 1a 3 88
1 Cl 1b 12 84
| 1c 24 0
COOH X
— — Br 2a 2 97
2 Cl 2b 12 88
| 2c 12 45
MeO MeO
COOH X
— = Br 3a 1 93
3 Cl 3b 12 82
| 3c 24 12
Me Me
COOCH X
. e Br 4a 1 85
4 Cl 4b 12 73
| 4c 24 0
Cl Cl
COOH Br
5 @(_/ @[—/ Br 5a 24 40
Cl Cl
COCH X
J— — Br 6a 3 85
6 Ci 6b 12 80
| 6c 24 0
F F
COCH Br
OsN O,N
COOH Br
9 ©A\/\VCOOH @/\v\vBr Br 9a 24 59
10 Br 10a 05 93¢
[ W\ ~coom @J‘*Br
S S

a3 Eq. of Oxone® was used at reflux temperature. °E:Z = 75:25 (vide 300 MHz *H NMR). °E:Z = 70:30 (vide 300 MHz

H NMR).
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