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Abstract: CobaZt@I) chloride catalyses the oxidative coupling of a wide range of 

aromatic aldehydes in the presence of &oxygen to aflow% f,&diones or carbwylic 

acids. Aromatic oldehydes may be tmnsfonned to 1,2-&ones in the presence of n- 

butanal whereas Me presence of acetic onhydride and n-butanal Lead to the formation 

of the corresponding carboxylic acids. 

Metal catalysed oxidative coupling of aldehydes is known to provide an easy access’ to W 

diones, however, it has been a rehtively unexplored pathway to this type of compounds. We ha* 
recently demonstrated2 that cobal@) chloride catalyses the coupling of aliphatic aldehydes in the 

presence of acetic auhydride and diaxygen to afford 1,2-dione9. However, the aromatic aldehydes be- 

haved quite differeutly under these conditions, and depeudii upon the reaction medium, they were 

either oxidised to the corresponding txu~lic acid or underwent trillion to acylals {scheme 

I). We now report that an aliphatic aldehyde ( n-butanal) has au inter&@ e&ct on the reactivity 

of aromatic aldehydes as the latter can be transformed to the corresponding symmetrical 1,24iiones 

in high yields. Thus, the reaction of aromatic aldehydes (10 mmol) and n-butanal (1 mmol) in the 

presence of dioxygeu and catalytic cobalt(I1) chloride in acetonitrile at ambieut temperature afforded 

the corresponding 1.2dione 1 in bigh yields (table I). It is interesting to note that the dsubstituted 
beuzAdehydes undergo the 1,2-dione fkmation quite readily whereas beuzaldebyde or &nethoxy beu- 

zaldehyde are mainly transkmed to the correspondiug carbo+ic acids 2. Similarly, pyridine aldehyde 

also provides high yield of l,Z-dione and acid il; under these conditions (scheme II). Surprisingly, no 
1,2-dioae~ are observed when these reactions are carried out in the presence of 3 tiEold excees of acetic 



anhydride and n-butanal, and instead the corresponding carboxylic acids 2 are obtained in good yields 

(table I). This difference in the behaviour of the aromatic aldehydes is clearly due to the presence of 

n-butaual as our earlier studies have indicated2 that the reaction of aromatic aldehydes with excess 

of acetic anhydride and cobalt(II) chloride in acetonitrile afford the corresponding acylal in high yield 

(scheme I). It is interest&g to note that compound 1 or2 can also be obtained in. good yield by using 

rntalytic amount of n-butaual(5 mot Y’> o as no sign&ant dlfkence in the yield of l,Z-dioue is observed 

Tabk I. Cobalt (II) Cab&ud RoacUon of AromMlc Ak&hydes wl(h Molocubr 
0x-n In Iho Pmsonco of n-8utanrl 
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by increa&g the qua&&y of n-butanal. A non-aqueous analysis of the reaction mixture rem&i that 
n-butanal undezgoes transfknmation to butyrlc acid under these conditions and there is no observable 

cross or homo coupling between the two aldehydes. 
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