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Hypervalent iodine in synthesis 57 : an efficient
method for the synthesis of N-arylimidazoles by the
cobalt-catalysed coupling of diaryliodonium salts
with imidazoles’

Li Wang and Zhen-Chu Chen”
Department of Chemistry, Zhejiang University (Xixi Campus) 310028, PR. China

Cobalt-catalysed N-arylation of imidazole with diaryliodonium salt can be accomplished using Co(OAC), as a cata-
lyst and K,CO, as a base in DMF at 80 °C in high yields.

N-Arylazoles are significant compounds because of their bio- V!
logical activity. For example, some N-arylimidazoles are useful Ar,I'BF, + #—N
as phosphodiesterase Il inhibitdrehromboxane synthase \ﬁ%
inhibitors22-2°AMPA receptor antagonistand antiglaucoma
agentg9Furthermore, N-arylation has been used for the protec
tion of the imidazole ring of histidineAs such, there is a con-
tinued need to develop efficient methods for their preparation.
The most straight forward route to N-arylimidazoles The reaction was found to be LS | diarviiodo-
involves the direct formation of the aryl-nitrogen bond. The . L - general. several diaryliodo
current methods for constructing the C—N bond are essentiall ium salts containing various _substltuents, such as methoxy,
based upon the nucleophilic aromatic substittAH or ethyl, bromo, chloro and nitro groups were successfully
Ulimann-type coupling of imidazoles with aryl halidés:e reacted. Substituted imidazole,g. 2-methyl-5-nitroimida-

The former method is suitable for the aryl halides that posses%eorlﬁr' allsoc; upﬁsrr\ggg;[iglr;i%?g%lvég?etnh deegl?éyllogc;rgllérg jr?(ljter
strongly electron-withdrawing substituents. The reaction is, y ). by

) he same conditions (entries 8, 9). It is interesting that this
performed in a polar solvent such as DMF or DMSO usually aﬁeaction is promoted by adding a phase transfer catayst (

high temperatures (>150 °C). The Ulimann type of coupling - . ; -
. . -BU,N*I"). For example, the reaction of the iodonium sait [(
has a broader substrate scope with respect to the aryl halid H,CeH.),I"BF,] with imidazole in the presence of

However, this reaction also requires the use of high tempera-’ oA 4 . . . o
tures and very often it gives low yields. Although several other Bel#“'gl L ?‘f’z?t?lec‘i p(re?]\;lrdeg)thl(ta S)%Slirgdh%rggu%r'négbﬁ'(ild
arylating reagents have occasionally been reported to rea?fe thylphenyl)imi d:slzoleyto be formed in the absengeﬂ-of
with some imidazoles, including aryfgstolyllead triacetaté, B Nz’lf’undgr similar conditions (entry 3)

and triphenylbismuth diacetdtegnly one example has been |4 lUsi in th fy h. ¢ |
reported for these reactions. Recently, Letral,, reported the B anlan usion, in the presgnce Oh P asl;e Itrans ?ar cgta;\lyst
arylation of imidazole using arylboronic acid / cupric acetate to u4| . us:cng 'I(<12C03i as.?] d{:\se,l. tde co at-fat?yseb -
afford a new method for the formation of C-N bdnd. gry ation © ('jm' atz)oe W'tﬁ. naryliodonium _?r?ts %S eerll\l
However, this reaction requires long times (2 days) and stoi- emonstrated to be an efficient process. The products, N-

chiometric amounts of cupric acetate. On the other handgg(/lgz'tgaglis\;erﬁr: éigﬁl;edo;]neshlsguhchylaeédzlcclttaszasleSscigqr(tein
Kiyomori and co-worker improved the Ullmann N-arylimida- 9 9 9

- . materials, mild conditions, simplicity of the procedure and
zole synthesis using (CuOT#benzene as a copper source ar]dhigh yields. Further investigations of the N-arylation of other

a%g_of’zgsogﬁk?hsé ;ga)gilgg eg:\ter?\lfg\r/j%ilgz\;\lzgggﬁﬁr?]ti;;]esN—H contain_ing heteroarenes with diaryliodonium salts will
yields. However, it also required long reaction times (1-2 daysf)e reported in due course.
and the addition of 1,10-phenanthroline and trans, trans-diben- .
zylideneacetone proved crucial to the success of the processExperimental
In the course of our studies on the transition metal catalyzeH-NMR spectra were recorded on a PMX-60 spectrometer, using
cross-coupling reaction of diaryliodonium salt, as an aryl car-CPCl as the solvent with TMS as an internal standard. IR spectra
bocation synthetic equivalent, with a nucleopfilee have Yjvrs]acrgrcrjgctteer(rjnmed on a PE-683 Spectrophotometer. Melting points are
discovered that the Cobalt-catalysed N-arylation of imida-" General procedure for synthesis of N-arylimidazolése imida-
zoles with diaryliodonium salts can be accomplished usingzole (1 mmol) was added to a stirred solution of diaryliodonium tetra-
Co(OAc), as a catalyst and KO, as a base in DMF at rela- fluoroborate (1 mmol), BIN*I (370 mmg, 1 mmol) cobalt(Il) acetate
tively low temperatures (80 °C). (9 mg, 5 mol%) and KCO, (345 mg, 2.5 mmol), anhydrous DMF (6
Simply stirring the diaryliodonium saltg¢)(with the imida- M) under a nitrogen atmosphere. The mixture was heated at 80 °C

. . : nd for the times indicated in Table 1. After completion of the reac-
zoles @) and potassium carbonate in DMF in the presence Oﬁon, the mixture was diluted with CHC{20 ml), and the solution

Bu,N"I" and a catalytic amount of Co(OA@t 80 °C gave, a5 poured into 30 ml saturated aqueoyS.H he biphasic system

after work up and isolation, the desired products, N-arylimi-was vigorously stirred at room temperature for an hour and filtered to

dazoles 8), in good yields as given in Table 1. remove the insoluble inorganic species. The organic layer was
The product were characterized by their m.p. spectral data arifashed twice with water (20 ml); dried over anhydrousS® and

by comparison of experimental values with literature values. ~€vaporatedn vacuo The crude product was separated by preparative
thin layer chromatography on silica gel with 3:10 ethyl acetate-

hexane as eluent to afford the desired N-arylimidazole product.

* To receive any correspondence. 1-Phenylimidazole oil (entry Djil: (Lit° Bp, 118 °C)*H-NMR

T This is a Short Paper, there is therefore no corresponding material i.45-6.90 (m, 8H) I.R. (oil film) 1610, 1515, 1485, 1440, 1380, 1310,
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Table 1 N-arylation of imidazoles?

Entry Ar,I*BR, Imidazoles Time (h) Product(s) Yield (%)?
1 Ph,I*BF,’ ,/—N 5 80
H—N N
- <o
2 (p-CH,C¢H,),I*BF, /=N 5 86
g me—C 2
- + - -‘—N
3 (p-CH,C4H,),I*BF, H__N/‘—I 9 nye "/\\}'4 82¢
4 (pCH,0C¢H,),I*BF - /=N 5 83
H—N HiC
\=l DO
5 (p-CIC4H,),I*BF /=N 6 75

H—N ==
e a— D>
Py
6 (m-NO,CgH,),I*BF - /=N 8 o= 72
o
N\ ==

7 (p-Br-CgH,),I*BF - =N 6 74

H—N =
— —C2o— 3
8 Ph,I*BF /N__ 5 N CHy 82
H-N <o
9 (p-CH,CeH,),I*BF, N=CH3 5 @._@_,@\% 87
H—N

10 (p-CH,CgH,),I*BF - H3C

10 70

@Reagent and conditions: 1 mmol iodonium salt, 2.5 mmol K,CO,, 1 mmol n-Bu,N*I, 56 mol % Co(OAc), and 1 mmol imidazoles, in
5 ml DMF at 80 °C under a nitrogen atmosphere. Plsolated yields. “Absence of phase transfer catalyst n-Bu,N*I.
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