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There is a considerable current interest in the synthesis of 
1-haloalkynes due to their uses as the versatile intermediates 
in organic synthesis,1 in the design of molecular materials,2 
and in the preparation of biocidal agents.3 Major synthetic 
routes to 1-haloalkynes are usually via the halogenation of 
metal acetylides,4 dehydrohalogenation of 1,1-dihalo- 
olefins,5 oxidative halogenation of terminal alkynes,6 and 
halodecarboxylation of acetylenic acids.7

In previous paper,8 we showed that sodium bromide com­
bined with an oxidation reagent such as Oxone® generates in 
situ hypobromous acid and serves as an effective bromo­
decarboxylation reagent of various a,Qethylenic acids bear­
ing aryl at Qcarbon in aqueous acetonitrile (Scheme 1). In 
the course of our study to extend the scope of the Oxone®/ 
NaBr reagent in organic synthesis, we have found that this 
reagent facilitates the bromodecarboxylation of arylpropiolic 
acids very efficiently under the similar conditions. We report 
herein a facile and bench-frienldy method for the bromo­
decarboxylation of propiolic acids containing phenyl or 
thienyl groups with Oxone®/NaBr.

Recent reports have dealt with the use of potassium hydro­
gen persulfate (KHSO5), which is commercially available as 
Oxone® and can be used for the oxidation of alkenes,9 arenes,10 
amines,11 imines,12 sulfides,13 selenides,14 a-amino acids,15 
acetals,16 and for carbonyl regeneration from thioacetals,17 
oximes18 and nitroalkanes.19 Moreover, the use of Oxone® 
and aqueous sodium halide was reported as a convenient 
halogenating reagent to achieve oxidation of a,Q-enones,20 
bromination of pyrimidines,21 and halogenation of toluene.9

The acetylenic acids studied were either commercially 
available or prepared by literature method.22 Thus reaction 
of phenylpropiolic acid (3 mmol) with sodium bromide (6 
mmol), sodium carbonate (3 mmol) and Oxone® (2.4 mmol) 
in 30 mL of acetonitrile/water (1 : 1 v/v) at room tempera­
ture was clean and complete in 5 min (TLC), leading to 1- 
bromophenylacetylene in 96% isolated yield (Table 1). The 
reaction has been extended to various ring-substituted 
phenylpropiolic acids and 2-thienylpropiolic acid. As can be
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Table 1. Bromodecarboxylation of Ar-A C-CO2H (1) to Ar-声 C- 
Br (2) with Oxone® and NaBr

Product No. Ar Reaction Time (min) Yielda (%)
2a C6H5一

2b 4-ClC6H4

2c 4-BrC6H4

2d 4-FC6H4

2e 4-MeC6H4

2f 4-MeOC6H4

2g 4-O2NC6H4

2h 2-thienylc
"Yields of isolated products. All compounds were characterized by IR, 
1H, 13C NMR and mass spectra. "Hours. 92% of starting acid was 
recovered. ^Oxidation of sulfur atom was not observed.

Scheme 2

seen from Table 1, except in the cases of p-nitrophenylpro- 
piolic acid and thienylpropiolic acid, the yields of 1-bromo- 
acetylenes are excellent to quantitative within 5 min.23 
Analogous chlorodecarboxylation of phenylpropiolic acid using 
sodium chloride afforded 1-chlorophenylacetylene in 35% 
yield, however, iododecarboxylation did not proceed at all 
even if electron-rich 4-methoxyphenylpropiolic acid was sub­
jected.

A plausible mechanism of the bromodecarboxylation is 
shown in Scheme 2 based on the literature. The oxidation of 
bromide ion by peroxymonosulfate ion would give the hypo­
bromite ion24 and subsequent bromination at carbon-carbon 
triple bond followed by decarboxylation would afford 1- 
bromophenylacetylene.7d

In conclusion, we have shown that a facile bromodecar­
boxylation of arylpropiolic acids can be carried out using a 
mixture of Oxone® and sodium bromide, thus further widen­
ing the scope of the Hunsdiecker-Cristol reaction.25 The 
described procedure is safe and economically and environ­
mentally advantageous over reported methods.
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