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There are many indications for the occurrence of organocop- 

per compounds in the Ullmann biaryl synthesis. Very recently 

evidence has been presented for the formation of an aryl copper 

and its dimerisation, with elimination of metallic copper, in 

the Ullmann coupling of non-activated iodoarenes conducted in 

quinoline solution (1). Aryl copper compounds afford biaryls 

even on decomposition in air (2). A recent strtament, uopoizirnihg 

unpublished work indicates that heating of aryl copper compounds 

in Inert solvents is a practical way for the preparation of Sym- 

metrical biaryls (3). 

Ullmann biaryl syntheses involving activated halfdes (8.8. 2- 

bromonitrobenzene and methyl 2-bromobenzoate) presumably proceed 

by another mechanism in which a reactive intermediate derived 

from the activated halide and copper seems to react with another 

molecule of halogenoarene to give the unsymmetrical biaryl (1,3, 

4.51. 

Alternative methods for the preparation of unsymmetrical bia- 

rylS have recently been developed: decarboxylation of 2-nitroben- 

SoiC acids in quinoline in the presence of copper(I)ox and 

iodobenzene derivatives gfves 2-nitrobiphenyls (6). boiling of 

1,3-dinitrobensenes in quinoline with copper(I)ox and iodoben- 
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zene deril-atives similarly affords 2,6-dinitrobiphenyls (7). 

The intermediates in these reactions seem to be the same as 

those In Illlmann couplings of 2-nitro- and 2,6.dlnitrohalogeno- 

benzenes. The favourable effect of guinoline stems to be the 

same as that encountered in the reaction of non-activated ha- 

lides and may be due to complexing of intermediate aryl cop- 

per compounds (1). 

To establish the connection between the two types of Ullmann 

biaryl syntheses it was desirable to study.aryl copper compounds 

which correspond to the activated halides. Aryl copper compounds 

have been prepared from Grignard reagents by treatment with cop- 

per(I)iodtde in ether (2). a method not suitable for nitro com- 

pounds or esters. However, some heter.ac7clic halides seem to be 

very reac.;ive in the Ullmann reaction, namely 2-halr-enothiophe- 

nes and -pyridines (4). The present communication describes pre- 

liminary :.esults of the preparation and reactloTs of 2-thienyl 

copper. 

The G"ignard reagent from 2-iodothiophene reacted readily 

with copper(I)iod in ether to give a strarr-coloured precipi- 

tate, prefjumably 2-thienyl copper. This precipitate was very 

sensitive to air and on decomposition in air gave 2,2'-bithienyl 

(thin-layer dhromatography). With iodobenzene It. gave a strong 

red colou? but otherwise no appreciable reaction at room tempera- 

ture. When boiled with an excess iodobenzene it gave complicated 

mixtures from which small amounts of 2,2'-bithlenyl could be i&z- 

lated. On addition of an excess quinoline to the.2-thienyl 

copper, a yellow precipitate was obtained, which was only spa- 

ringly soluble in ether and was somewhat more stable in air than 

the origl?al compound. 



On addition of iodobensene to the quinoline-thlenyl copper 

mixture no colour change occurred and no appreciable reaction 

took place. When the mixture was heated a marked reaction oc- 

curred at ca. 160’ and was completed by boiling for 30 min. The 

cooled reaction mixture was diluted with ether and filtered to 

remove the copper(I)-iodide-quinoline complex. The solution was 

extracted with dilute acid to remove quinoline, dried and eva- 

porated to give a low-melting product, which was distilled 

(b.p. 120'/15 mm) to give a colourless solid. Recrystallisa- 

tion from methanol gave a 50 % yield of 2-phenylthiophene m.p. 

33-35O, identified by its infrared (8) and ultraviolet spectra, 

which differ greatly from those of 2,2'-bithienyl. The 2-phe- 

nylthlophene, on boiling with iodobenzene and copper(I)ox 

in quinoline afforded 2,5-diphenylthiophene, m.p. 152-154' 

(ca. 20 % yield). This reaction Is analogous to those repor- 

ted for 1,3_dinitrobenzenes (7) and shows further the reacti- 

vity of the o-position of thlophenes, which Is evident from 

secondary coupling with the formation of "Cz-polythienyls" 

encountered in the reaction of 2-lodothiophene with copper 

(9910). 

The present results show that 2-thlenyl copper may be used 

for preparation of 2-arylthiophenes and shows a further modlfi- 

cation of the Ullmann reaction for the preparation of unsymmet- 

rical biaryls: 

Ar-Cu + Ar'-I ____) Ar-Ar' + 
quinoline 

GUI 

This reaction is obviosly closely related to'the large class 

of copper-promoted aromatic substitutions (3, 11) and may be a 

step on one of the main reaction paths of the Ullmann biaryl 

synthesis. Naturally the present results afford no conclusive 

proof for the occurrence of aryl copper compounds in the ordi- 
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nary Ullmann reaction of activated and non-activated halides 

conducted without a solvent. However, the present results as 

well as other evidence (1,6,7) seem to indicate that even or- 

dinary Ullmann couplings should be conducted In solvents like 

quinoline. 

It is hoped to communicate further details and the rigo- 

rous characterisation of 2-thienyl copper in the near future. 
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