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REACTION OF E’HENACYL- (OR BENZYL-)TRIPHENYLARSONIUM 
BROMIDE WITH AROMATIC DIAZONIUM SALTS: SYNTHESIS OF 
1,4DIHYDRO-1,2,4,5-TETRAZINES THROUGH ARSENIC YLIDE * 

R.K. BANSAL ** and S.K. SHARMA 
Department of Chemistry, University of Rajasthan, Jaipur-302004 (India) 

(Received February 2nd, 1978) 

The reaction of phenacyl- (or benzyl-)triphenylarsonium bromide with 
aromatic diazonium salts provides a simple method for synthesizing 1,4-di- 
hydro-1,2,4,5tetrazines in good yield. The reaction proceeds via t!-e nitril- 
imine intermediate and the latter dimerizes to yield the corresponding 1,4-di- 
hydro-1,2,4,5tetrazines. Many 1,4-dihydro-1,2,4,5tetrazines 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 so 
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-1,2,4,5tetrazines 
by treatment of phenacyl- (or benzyl-)triphenyIarsonium bromide with arom- 
atic diazonium salts. 

Huisgen et al_ reported the synthesis of some 1,4-&hydro-1,2,4,5-tetrazines 
by thermolysis of 2,5_disubstituted tetrazoles 133, 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 cY-chlorobenzaldehyde [5,6] and cu-chloroglyoxalic acid [ ‘71 with a 
base also gives 1,4-dihydro-1,2,4,5_tetrazines, but again the yield is unsatisfac- 
tory. 

* this paper ~a presented in put at the 65th session of Indian Science Congress. held in Januaru. 
1978. 

** To whom correspondence should be addrcsscd. 
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Phenacyltriphenylax%onium bromide‘ (Ii-Ic) reacted with-various aryl d&o- 
‘. n&h saks (a) in methanol at 0°C in the-presence of sodium. acetate to give the 

~o~esp~nding~l,4_di~1~3,6-diaroyl-l,4-dihydro-1~2,4,5-te~azineS.(IIIa-t) 
(Scheme .I). 
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The reactions of aryldiazonium salts with N-phenacylpyridinium bromide 
[8,9f and phenacyldimethylsulphonium bromide [lo] have also been studied. 
In these cases, it was suggested that the diazonirrm salt reacts directly with 
the pyridinium or the sulphonium salt to give the ylide [S-lo] but this appears 
to be contrary to the observed facts. The diazonium salt, being electrophilic 
in nature would be expected to react with the nucleophilic species and it 
therefore seemed more probable that the arsonium salt would first be converted into 
the ylide, which would then react with the diazonium salt. ‘Our resultssupport 
this&uggestion_ On stirring the arsonium salt with sodium acetate, a yellow colour 
developi; 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 yhde is left to interact with the diazonium salt to yield 
~the species. V, The latter subsequently changes into the nitrilimine (VII), which 
finfly undergoes 1,3-dipolar $merization to yield the 1,4-dihydro-1,2,4,5-tetra- 

-zines._(JII). The mggested-mechanism is outl@ed in Scheme 2. 
A similar reaction of benzyltriphenylarsonium bromide (VIII) with phenyl- 

cliazonium salt (II) afforded 1,3,4,6-tetraphenyl-l,ddihydro-1,2,4,5-tetrazine 
(IX)_ (Scheme 3),- which was identical with the compound prepared by Bamberger 
et al. [ll] by iodine oxidation of benzaldehyde phenylhydrazone. 

The reactions of phenacyltriphenylarsonium bromide with Q- and P-naphthyl 
diazonium salts were also studied but the yields were poor and the products 
co;Jld not be isolated pure. The low yield can be attributed to steric hin- 
.clrance ,by the bulky naphthyl groups. 

AU the.tetrazines, most of which are new, were characterized on the basis of. 
elemental analysis and IR and PLMR spectra. In the IR, a sharp peak in the region 
of 16?.0-T6.40 km-’ is attributable to C=O stretch&g frepuency (PhCO).-In 
the PMR spec$um, only a niultiplet was observed in the region 6 6.8-8.2 ppm, 
corresponding.to the aromatic protons. In the compounds having methyl group 
a singlet.&s observed in the region 6 1.8-2.2 ppm, as expected for methyl 

-protons. 
The physical data of the 1,4dihydro-1;2,4,5-&&es (IIIa-kt, IX) are 

kmmarized in Table. 1. : 

(con tintied on p. 298) 
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~l&itirrg points-are:uncgrrected;.The comp6unds were purified hy recrystal- 
lization and their pur!ity checked by TLC. The IR_spe+a were recorded with 
KBr pel!&s on a Perkin-Eimer 33i Grating IX spectrophotometer: The PMR 
spedtra -Were recorded on a Perkin-Ehner RB-22 spectrometer with tetramethyl- 
-s&&e as internal standard_ The spectra of the &mpounds contaimng methyl;: 
groups were recorded in CD& and other spectra in acetone. ’ 

The amties used -for the preparation of the diazonium sahs, were purified 
either by distillation 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 aryl diazo- 
nium salt 

The following g&neral procedure was used for all the reactions. A mixture-of 
arsonium salt (10 mmol in 50 ml methanol) aud sodium 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 sohd which separated 
was recrystallized to yield the tetrazine. 
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