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Letters
A facile synthesis of aryl iodides via potassium aryltrifluoroborates
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Abstract—Aryl- and heteroaryltrifluoroborates are rapidly converted to aryl and heteroaryl iodides under mild conditions using
sodium iodide in the presence of mild oxidizing agents.
� 2003 Elsevier Ltd. All rights reserved.
Aromatic halides are widely used as synthetic interme-
diates in organic synthesis.1 They are also important in
medicinal and pharmaceutical research.2 Organometal-
lic reagents are convenient precursors for the prepara-
tion of aryl iodides but their use is somewhat restricted
due to the high reactivity and toxic properties of many
of the reagents.3–5 Arylboronic acids and esters can be
iodinated under conditions that tolerate a wide variety
of functional groups using sodium iodide and oxidants
such as chloramine-T.6 The ready availability of
organoboronic acids makes their use as precursors for
aryl iodides especially appealing. Unfortunately, aryl-
boronic acids containing electron-withdrawing groups
on the aromatic ring are not iodinated effectively.

Potassium aryltrifluoroborates (ArBF3K) have proven
to be versatile intermediates in organic synthesis.7 These
salts are readily prepared from boronic acids and are air
and water stable.8 We wish to report that the iodination
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of potassium aryltrifluoroborates produces aryl iodides
regioselectively and in excellent yields (Fig. 1).

The new iodination reactions were carried out using
potassium aryltrifluoroborate in 50% aqueous tetrahy-
drofuran.9 We investigated a number of oxidizing agents
and found chloramine-T to be the most effective (Table
1). The method tolerates a wide variety of functional
groups and affords the products in good to excellent
yields. Sterically hindered potassium aryltrifluoro-
borates such as 2-methylphenyl- and 2,6-dimethylphe-
nyltrifluoroborates readily react at room temperature.
Aryltrifluoroborates containing electron-withdrawing
groups such as 3-nitrophenyl- and 2,6-difluorophenyl-
trifluoroborates require slightly higher reaction tem-
peratures. Heteroaryltrifluoroborates also undergo the
reaction. All products were fully characterized by 1H
and 13C NMR spectroscopies and by comparison with
authentic samples.1;10
Table 1. Iodination of potassium 4-methoxyphenyltrifluoroborate

using various oxidantsa

Entry Oxidant Time Yield (%)b

1 None 24 h 0

2 Chloroamine-T 30min 94

3 Peracetic acid 24 h 65

4 MCPBA 24 h 60

5 t-BuOOH 24h 48

6 H2O2 24 h 20

aReaction conditions: trifluoroborate (1.00mmol), sodium iodide

(1.05mmol), and oxidant (1.00mmol) in aqueous THF (50%) of

room temperature.
b Isolated yield.

mail to: kabalka@utk.edu


Table 2. Synthesis of aryl iodides from potassium arytrifluoroboratesa ;b

Entry Substrate Product Time (min) Yield (%)c

1

BF3K I
10 90

2

BF3K

MeO

I

MeO
10 94

3

BF3K

H3C

I

H3C
10 91

4

BF3K

CH3

I

CH3

10 86

5
BF3K

CH3

CH3

I
CH3

CH3

15 84

6

BF3K

Cl

I

Cl
15 79

7

BF3K

Br

I

Br
15 87

8
BF3K

F

F

I
F

F

120 54d

9

BF3K

O

I

O

90 60

10

BF3K

NO2

I

NO2

120 64d

11

BF3K I

10 92

12

S

BF3K

S

I
10 83

13
S

BF3K
S

I 10 72

aReaction conditions: trifluoroborate (1.00mmol), sodium iodide (1.05mmol), and oxidant (1.00mmol) in aqueous THF (50%) of room temper-

ature.
bAll products were characterized 1H, 13C NMR spectroscopy and by comparison to authentic samples.
c Isolated yields.
dReaction heated to 50 �C.
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The reaction of potassium alkyltrifluoroborates with
chloramine-T and sodium iodide was also investigated
and found to be less efficient. For example potassium
2-phenyl-1-ethyl- and cyclohexyltrifluoroborates react
with chloramine-T and sodium iodide to yield 30% of
the expected products after 24 h at reflux.

In conclusion, we report a convenient procedure for
preparing aryl iodides from potassium aryltrifluoro-
borates.
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