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Herein we describe a simple and high yield conversion of nitriles to imidazoles This method
involves a [3+2]anlon1c cycloaddition of p-tolylthiomethyl lsocyanlde1 (1) to a series of alkyl and

aryl cyanides to give the 4(5)-thicimidazoles 2

R
RSCHN=C + R'CEN _base, 1]
RS H
2
1 R = p-tolyl 2 R' see Table

In a related investigation, the sulfone corresponding to 1, 1 e tosylmethyl isocyanide (TosMIC,
3), has also been used 1n i1midazole synthesis reaction with aldimines and 1midoyl chlorides yields
1,5-disubstituted 1m:|.dazc>les3 4 and 1,4,5-traisubstituted 1m1dazoles4 5, respectively However, a
reaction of TosMIC with acetonitrile or benzonitrile has not been realized so far 5 Apparently,

nitriles require a nucleophile stronger than TosMIC-anion (3a) to form cycloaddition products

R'
X R /
|
ToSCH,N=C + RC=NR' base, /i
b P (2]
E} —TosH
X =8 250, 4Y=H
X = o1 =X, 5 ¥ = Tos

It now appears that the anion derived from isocyanide 17(R58HN=C, la) fulfils this requirement
According to eq [1], 4,5-disubstitited 1midazoles (2) are synthesized readily from abundantly
avallable nitriles Also, desulfurization of g'w1ll lead to 4(5)-monosubstituted 1midazoles (see
below) Thus, reaction [L] provides an imidazole synthesis supplementary to eq [2], both 1n the type

of substrate as well as the substitution pattern obtainable in the products.
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R’ A
TABLE / i&5
'QZ £/~H
RS N

R = p—toly12

Compda R' K yl:ld' me;hod mp (OC)

2a CeHe 90 97 200 -201
b Pp-CH,OC H, 94 94 178 -179
c p—CH3C6H4 86 a3 233 -234
a p-ClC H, 87 93 236 -237
e p-NzCC H, 98P 162 -163
£ p—O2NC6H4 o] -
g 2-pyridyl 73 93 223 =223
h Me 86 85 152 -153
1 Et 64 84 151 -152
bl n-Pr 88 112 -~113
k c-Pr 85 183 -183
1 t-Bu 82 49 222 5-223
m 1-ad 91 293 -296
n 2-Ad 85 60 244 =245
o CH30CH2 91 105 5-106
j] CHSSCH2 68 75 116 -117
q C6H5CH2 o} -_—

All 1midazoles listed here are new compounds, which

gave correct elemental analysais

This monc-adduct is obtained when 1 eq of 1 is used,

with 2 eq of 1 (Method B) the di-adduct 1s formed ain

76% yield, mp > 345°C

i1midazolyl]benzene

1,4-d1[4(5) -p-tolylthio~5(4) -

Feo .k
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The anion la 1s formed from 1 with n-Bull at -75° (in THF-hexane) Addition of a nitrile at the
same temperature, followed by warming up to O0 and treatment with water provides the imidazoles 2
collected in the Table (Method A) 8

Although the results with Method A are guite satisfactory, the activating influence of RS in 1
allows for an even more convenient procedure a THF solution of equimolar quantities of l'and R'C=N
1s simply added at room temperature (in 10-15 min) to a stirred suspension of t-BuOK in THF
Addition of water (after 15 min)} gives high yields of pure imidazoles 2 (Method B).

Method A 1s of advantage only with sterically hindered nitriles, e.g R' = t-Bu, Ad {compounds

21-n). Proton exchange between la and benzyl cyanide presumably prevents the formation of imidazole

29

Treatment of 4(5)-phenyl-5(4)-p-tolylthioimidazole {(2a) with Raney nickel gave the well-known
4 (5)-phenylimdazole (58% yield) This together with IR, PMR and CMR spectral evidence gilves the
structures of the new compounds 2 a firm basis.

Purther applications of 1 1n heterocyclic synthesis are currently under investigation For

example, reaction of 1 with carbodiimides gives 5-amino-4-p-tolylthicimdazoles
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