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Addition of solid benzenediazonium chloride into a 

I:1 mirture of benzene-dimethylformamide at gd-70°C end 

subsequent addition of water results in the formation of 

salicylaldebyde ( 17% yield ) 
(I) 

. It was identified as the 

2,&dinitrophenylbydraxone, m.p. and mixed m.p. 249’C 

( lit. 
(2) 

2&‘C ). The same product is obtained from 

benxenediazonium sulphate or fluorobora.te, though in a 

somewhat lower yield. From the reactions of substituted 

aryl diazonium chlorides with dimethylformamide it beceme 

obvious that the hydroxy group of the derived salicylaldebyde 

occupied the place of the nitrogen and the aldehyde was 

ortho to this position. 

Thus p-tolyldiazonium chloride afforded 2-hydroxy-5- 

methyl-benxaldehyde, o-tolyldiaxonium chloride afforded 

2-hydroxy-?-methyl-benzaldehyde ( 5-IO;;! yield ) end 

p -naphthyldiaxonium chloride produced 2-hydroxy-I- 

naphthaldebyde ( IO-20% yield ). 
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The substitution of the nitrogen by the hydroxy group 

and formation of ortho-aldehydes can be rationalized by the 
(3) 

following mechanism : 

CH=o 
p1 

The tendency of a formamide’s carbonyl-oxygen to be 

attached to an electron-poor center ( step I ) is welt 

exeizplif :ied in the Vilsmeier reaction 
(4) 

and the reaction. 



No.20 1505 

(5) 
of formemides with acid chlorides . Intermediates such 

(4,5) 
as (II) ensue . Their positive charge explains a subsequent 

intermolecular attack on an electron-rich site ( step III ) 

such as in the Vilsmeier reaction. A case of en intramolecular 

electrophilic attack by a similar intermediate, which had been 
(6,7) 

isolated, bas recently been clarified . Step IV is a ring- 

chain tautomerisn. Finally hydrolysis of imine (V) furnishes 

the salicylaldehyde. 
(8,9) 

With benzenediasonium-2-carboxylate 32% of 

salicylaldehyde is formed under the same conditions. In this case 

the intramolecular electrophilic substitution is preferential 

to the site of the carboxylate anion and is therefore accompanied 

CH 0 
%L 

T > 0, ‘I 7 - co2 
> 

\ C-H 

2, lie 
O Cc&\,, 

3 3 
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by evolution of carbon dioxide. With &chloro-benzenediazonium- 

2-carborylate, 2-hydroxy-5-chlorobenzaldehyde~de, m.p. 52.5’C 

( lit.(“) 52.5’c ), was isolated in 30-40% yield after base 

extraction. The predominance of this isomer also supports the 

former meehanicrm, though some benzyne contributions remain 

as a possibility. 
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