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Summary

The reaction of phenacyl- (or benzyl-)triphenylarsonium bromide with
aromatic diazoniurn salts provides a simple method for synthesizing 1 ,4-di-
hydro-1,2,4,5-tetrazines in good yield. The reaction proceeds via the nitril-
imine intermediate and the latter dimerizes to yield the corresponding 1,4-di-
hydro-1,2,4,5-tetrazines. Many 1,4-dihydro-1,2,4,5-tetrazines have been prep-
ared by this method.

Introduction

The chemistry of ylides has attracted a good deal of attention because of
their important synthetic applications. As only limited work has been done s0
far on arsenic ylides, we began a study of their synthetic utility, and have
reported the synthesis of some indoles and benzindoles from arsenic ylides
[1,2]. We now describe the synthesis of some 1,4-dihydro-1,2,4,5-tetrazines
by treatment of phenacyl- (or benzyl-)triphenylarsonium bromide with arom-
atic diazonium salts. T

Huisgen et al. reported the synthesis of some 1,4-dihydro-1,2,4,5-tetrazines
by thermolysis of 2,5-disubstituted tetrazoles [ 3], and suggested that a ‘nitril-
imine’ intermediate was involved [4]. However, the thermolysis was not clean
and a number of side-products were formed [4]. The reaction of phenylhydra-
zones of a-chlorobenzaldehyde [5,6] and a-chloroglyoxalic acid [7] with a
base also gives 1,4-dihydro-1,2,4,5-tetrazines, but again the yield is unsatisfac-

tory.

* This paper was presented in part at the 65th session of Indian Science Congress, held in January,

1978. -
** To whom correspondence should be addressed.



_:-Results and dlscussmn

Phenacyltnphenylarsomum bromlde (Ia—Ic) reacted Wlth vanous aryl dlazo- ,
- nium salts (II) in methanol at 0°C in the presence of sodium acetate to give the
- corresponding1 4-dla:y1-3 6-cha.roy1 1 »4-dihydro-1, 2. 4 5-tetrazmes (IIIa-t)

- (Scheme 1) .
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The reactlons of aryldiazonium salts with N-phenacylpyndmlum bromide

[8,9] and phenacyldimethylsulphonium bromide [10] have also been studied.

In these cases, it was suggested that the diazonium salt reacts directly with

the pyridinium or the sulphonium salt to give the ylide [8—10] but this appears
to be contrary to the observed facts. The diazonium salt, being electrophilic

in nature would be expected to react w1th the nucleophdlc species and it
therefore seemed more probable that the arsonium salt would first be converted into
‘the yhde which would then react with the dlazomum salt. Our results support

* this’ suggestlon- On stlmng the arsonium salt with sodium acetate, a yellow colour
develops, indicating the generation of the ylide (IV) When the diazonium salt
solution is added to the ylide solution, the acetate ion, being a stronger base

than the ylide, neutralizes the excess of acid present in the diazonium salt
solution and thus the ylide is left to interact with the diazonium salt to yield

the species. V. The latter subsequently changes into the nitrilimine (VII}, which
finally undergoes 1,3-dipolar dimerization to yield the 1,4-dihydro-1,2,4,5-tetra-

" “zines (III). The suggested- mechamsm is outlined in Scheme 2.

A 51m1lar reaction of benzyltnphenylarsomum bromide (VIII) with phenyl-
diazonium salt (II) afforded 1,3,4,6-tetraphenyl-1,4-dihydro-1,2, 4,5-tetrazine
ax) (Scheme 3), which was identical with the compound prepared by Bamberger
et al. [11] by 1od1ne oxidation of benzaldehyde phenylhydrazone. . :

The reaciions of phenacyltnphenylarsonmm bromide with a- and B-naphthyl
diazonium salts were also studied but the yields were poor and the products
could not be 1solated pure. The low yield can be attnbuted to stenc hin-

‘drance by the bulky naphthyl groups.- :

All the tetrazines, most of which are new, were charactenzed on the basis of .
elemental analy51s and IR and PMR spectra. In the IR, a sharp peak in the region
of 1670—1640 cm™! is attributable to C=0 stretching frequency {(PhCO).. In -
the PMR spectrum ‘'only a niultiplet was observed in the region 6 6.8—8.2 ppm,
vcorrespondmg to the aromatic protons. In the compounds having methyl group

_a singlet ‘was observed in the region § 1.8—2.2 ppm as expected for methyl
protons. -

_The phyalcal data of the 1 4-d1hydro-1 2 A4, 5-tetrazmes (IIIa—IIIt IX) are
‘summanzed in Table 1.

(contmued on p. 298)
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| Experlmental

Meltmg pomts are’ uncorrected The compounds were punfied by recrystal—

T hzatlon and thelr purity checked by TLC. The IR spectra were recorded with

g _KBr pel'ets on a’ ‘Perkin—EImer 337 Grating IR spectrophotometer. The PMR
. spectra were recorded on a Perkin—Elmer RB-12 spectrometer with tetramethyl-
silane as intermal sta.ndard The spectra of the compounds conta.lnmg methyl
..groups were recorded in CDCl;, and other spectra in acetone. -
~ . The amines used for the preparation of the diazonium salts, were purified
.e1ther by dlstlllatlon or by recrystallization, and an A.R. grade of sodium acetate
"was used in all the reactions. The arsonium salts were prepared as described in

the literature [2].

Reaction of phenacyl- (or benzyl-)triphenylarsonium bromide with ary! diazo-
" nium salt
The following general procedure was used for all the reactions. A mixture-of
arsonium salt (10 mmol in 50 m! methanol) and sodmm acetate (50 mmol in 20
ml water)-was cooled in an ice bath and stirred, whereupon a yellow colour
* developed. A separately prepared diazonium salt solution (10 mmol) was added
and the mixture was kept in an ice bath for further 3 h. The solid which separated
was recrystalhzed to yield the tetrazine. :
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