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Abstract — Diarylnitrilimines (from 1 and triethylamine) react
with alkyl isocyanides 2 to form, through proton transfer, the
quaternary salts 3A. This constitutes a novel synthetic approach

to the 1,2,3-triazolium ring having groups on adjacent nitrogens.

Several years ago Hiraki, Fuchita, and associates1 have shown that nitrilimines
and isocyanide-palladium(II} complexes undergo a [3+2) cycloaddition to give deri-
vatives of 1,2,4-triazole. We now found that free isocyanides 2, in contrast to
the aforementioned species, led to the 1,2,3-triazole series, viz. to quaternary
salts of type 3 (Scheme 1). The change of regioselectivity in both reactions is
best accounted for by the metal-induced alteration ° of normal isocyanide react-
ivity. Since our reaction directly yields the chlorides 3A (as exemplified with
3Aa,c), the proton necessary for triazolium formation will be supplied by the tri-
ethylamine hydrochloride still present in the reaction mixture 3. However, for
preparative convenience the products, before isolation, were converted into the
perchlorates 3B (Table). So, in a typical procedure (given for 3Bc) triethylamine
(ZmM) was added at ambient temperature to a solution of N-phenylbenzohydrazonoyl
chleride (1; Arls ar?= Ph) 4 and cyclohexyl isocyanide (2; R=c-CcH ) 5 (ZmM each)
in dry acetenitrile (50ml) ?; the mixture was allowed to stand for 24 h. Removal
of the solvent gave a crystalline residue which was washed with ether and dissolved
in the minimum amount of water {some insoluble material 7 was filtered off). Then
aqueous perchloric acid (10 %) was employed to cause precipitation of crude 3Bc asa
greenish-white solid {for yield see Table). Chromatography on acidic alumina (ace-
tone as eluent), followed by addition of ether to the concentrated eluate, afforded

colorless plates (for mp and further characterization data see Table and below).
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Table. 1-Alkyl-2,4-diaryl-1,2,3-triazolium Perchlorates 3B

compd yield, % a np, °C 1H nmrb anal. ©
{decomp.) f1-a1kyl; 5-H)
3Ba 63 180 4.30; 9.87 [c,cH, N ICl0,
3Bb 57 158-159 1.66 (d), 4.92 (m); 10.10 % [C,,H,gN51C10,
3Bc 73 164 1.0-2.4 (m), 4.50 (m); 10.07° [C, oH,y,N51C10,
3Bd 53 161 1.64 (d), 4.83 (m); 9.93° [, gH, N1 €10,
- - . g

3Be 73 148-150 1.0-2.5 (m), 4.46 (m); 9.92 [c,,Hy N IC10,
3Bf 70 178-179 1.64 (d), 4.88 (m); 10.07 [C, gH, N5 C10,
3Bg 58 175 1.0-2.5 (m), 4.50 (m); 10.07 D [c,4H,,N 1C10,

& Crude product. b Run in (CD3)280 solution; chemical shifts are & relative to in-

ternal Me4Si, unspecified signals are singlets. ¢ Satisfactory analytical figures
were obtained for all compounds listed in the table. C, H, N, Cl analyses; *0.34%.
d-h In CDCl3 solution were found: 9.30, 9.33, 9.33, 9,37, and 9.50, respectively.

Regarding the scope of this new reaction, experiments with tert-butyl as well as
phenyl isocyanide (2; R=tBu, Ph} failed to furnish the respective products 3.

This means, the synthetic utility rests on the preparation of those 1,2-disubsti-
tuted 1,2,3-triazolium salts that have a primary or secondary 51ky1 group attached
to pesition 1. OQOur method may thus be viewed as a complement of esarlier routesB
to the rare class of 1,2,3-triazelium compounds bearing ligands (i.e. alkyl and /or

aryl) on adjacent nitrogens.

Structural proof of 3 (which essentially aimed at exclusion of the isomeric 4-al-

13

kyl-1,35-diaryl-1,2,4-triazolium structure) is provided by (i} C nmr {the spec-

trum of 3Bc lacked the high field shifted signal typical of C-2 of an unhindered

N-phenyl group 9. the four resonances attributable to C-2 and C-3 of the two phe-

10

nyl substituents all appeared in the narrow range from & 126.8 to 130.7 ) and

1

(ii) thermolysis of 3Bc to give the known triazole 4 which, on successive treat-

12

ment with dimethyl sulfate and agueous lithium perchlorate, was transformed in-

to the salt 3Ba obtained before {(Scheme 2).
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