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We report a simple, one-step synthesis of aromatic iodides which utilizes 

the in situ formation of arylthallium di-trifluoroacetate intermediates, is -- 

effective with a wide range of aromatic substrates, and proceeds in high yield 

in aqueous solution at room temperature. 

A previous paper (2) has described the synthesis of thallic trifluoroacetate 

(TTFA) and its utilization for direct thallation of aromatic substrates. We 

have found that treatment of the resulting arylthallium di-trifluoroacetates 

with aqueous potassium iodide at room temperature results in rapid predipit- 

ation of thallium(I) iodide and formation of the corresponding aromatic iodide8 

in high yield (eq. 1). The overall process of thallation followed by treatmert 

ArTl(OCOCF3), + 2 KI +ArTlI 
2 

ArI + 2K+-OCOCF3 + TlI (eq.1) 

with iodide ion thus constitutes an extremely simple synthesis of aromatic 

iodides (4,5). 

Three general methods are recommended for effecting this conversion: 

Method A -- To a solution of an aromatic compound in the TTFA/TFA mixture, 

which has been allowed to stand, or has been heated, until thaldation is comp- 

lete, is added an aqueous solution of potassium iodide. Thus, mesitylene 

(0.86 g, 0.0072 mole) was added to 10 ml of 'ITFA in TFA (0.0088 mole) and the 

reaction mixture allowed to stand at room temperature for 1 hr. A solution of 

8.3 g (0.05 mole) of potassium iodide in 25 ml of water was then added, the 
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mixture stirred at room temperature for 15 min, s.lg of sodium metabisulfite 

added, and the mixture stirred until the colour changed from blue-black to 

yellow. The reaction mixture was made basic with aqueous sodium hydroxide and 

extracted with ether. The dried (Na2S04) extracts were evaporated and the 

residue distilled under reduced pressure to give 1.66 g (94%) of pure iodo- 

q esitylene as a colourless solid, mp 29-30 
0 
. 

Method B -- The intermediate arylthallium di-trifluoroacetate may be isolated 

from the thallation mixture either directly by filtration or by dilution of 

the mixture with ether and 1,2_dichloroethane followed by evaporation under 

reduced pressure to remove solvents and excess TFA. An aqueous suspension of 

the arylthallium di-trifluoroacetate is then treated at room temperature with 

aqueous potassium iodide and the reaction mixture worked up as in Method A. 

Thus, heating a solution of bensoic acid and TTFA/TFA for 24 hrs at 70° 

followed by cooling and filtration gave o-carboxyphenylthallium di-trifluoro- 

acetate, mp 247-248', in 79% yield. Treatment of an aqueous suspension of this 

compound with potassium iodide at room temperature gave o-iodobenzoic acid, mp 

163O. in 96s yield. 

Method C -_ For acid sensitive substrates, it is advantageous to use solid TTFA 

in acetonitrile solution for the thallation step. Addition of aqueous 

potassium iodide and subsequent work-up are carried out as described above in 

Method A. In this manner, P-methylthiophene is 

thiophene in 98% yield. 

Representative syntheses of aromatic iodide8 

summarised in Table 1. 

converted to 2-methyl-5-iodo- 

by Methods A, B and C are 

TABLE 1 -_ 

Synthesis of Aropatic Iodide6 via Thallation 

Thallation 

Conditionsa Aromatic Iodide 

Substrate Temp, Time Method Yield Product Distribution 
b 

($1 

OC hrs k 0 !?! E 

Benzene 22 16 A 96 Iodobenzene 

Ba 90 
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Substrate 

Fluorobenzene 

Chlorobenzene 

g-Xylene 

g-Xylene 

pXylene 

Anisole 

Mesitylene 

Benxoic acid 

g(,&J-Trifluoro- 
toluene 

Thiophene 

2-Methylthiophene 

2-Chlorothiophene 

E-t-Butyltoluene 

c-Nitroanisole 

pNitroanisole 

TABLE 1 continued -_ 

Thallation 

Conditionsa Aromatic Iodide 

Temp Time Method Yield Product Distribution ($)b 

OC 

22 

73 

22 

22 

22 

22 

22 

73 

73 

22 

22 

22 

22 

73 

73 

hrs 

16 

0.5 

0.3 

0.8 

1.25 

0.25 

1 

21 

98 

0.25 

0.25 

1 

4.5 

19 

22.5 

A 

A 

A 

B 

A 

A 

A 

A 

A 

B 

A 

C 

C 

C 

A 

A 

A 

Q 

70 

80 

72 

98 

100 

91 

75 

94 

76 

96 

54 

82 

98 

98 

94 

94 

90 

0 m E 

11 89 

23 77 

k-Iodo-g-xylene 

&Iodo-g-xylene 

2-Iodo-D-xylene 

17 83 

Iodomesitylene 

95 5c 

100 

3 81 16 

2-Iodothiophene 
d 

2-Methyl-5-iodothiophene 

2-Chloro-5-iodothiophene 

2-Iodo-4-t-butyltoluene 

2-Nitro-4-iodoanisole 

2-Iodo-4-nitroanisole 

a When the intermediate arylthallium di-trifluoroacetate is to be 

isolated, a slight molar excess of the aromatic substrate should 

be used, since isolation of the product is complicated by the 

presence of unreacted TTFA. 
b 

Determined by comparison of glc 

retention times and/or infrared spectra with authentic samples. 

In some cases (e.g., anisole) the product distribution was 

determined by integration of the methyl region of the 100 MHz nmr 

spectrum (expanded to 100 Hz), c Product distribution determined by 

methylation of the product with diaxomethane and analysis of the 

resulting methyl eaters by glc and 100 MHz nmr spectroscopy. 
d 

an un- 

identified, high-boiling compound constituted*9$ of the crude product. 
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3 

: F.A. Cotton 
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