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The increasing interest on thiazolitns ion-catalyzed reactions' , pronts us to report our findings in this field. 

Under the catalytic action of cyanide ion, nitrobenzaldehydes fail to afford benzoin' or benzoin-like3 condensation products: 

giving rise, instead, to products of self oxfdo-reduction: nifro-, azo-, and azoxy- benzofc acids and esters. Ye find nou a si~i- 

lar result uhen using the conjugate base of 3,4,5_trinethylthiazoliuun ion, I, as catalyst, in an attt*pted benzoln condensation 

of Cnitrobenzaldehyde. These observations led us to study the feasibility of oxidizing aldehydes into acid derivatives by leans 

of nitrobenzene, under the catalytic action of the conjugate bases of thiazolfua ions. Some prelfainary results are collected in 

the table. 

A typical ester preparation vas as follows: a mixture of 5.799 of furfural, 7.439 of nitrobenzene, 1.54g of 3,4,Mriaethyl- 

thiazolfua fodide, and 1.6 al of triethylaaine, in 50 ml of methanol was kept, under nitrogen, at 6OQ for 4 days. The mixture 

uas treated with nethylene chloride and Hater, and the organic layer was washed, dryad and evaporated. Distillation gave 79% 

yield of methyl Bfuroats together with sxcess of nitrobenzene. Colupln chromatography of the residue afforded 0.369 of azobenze- 

ne and 1,429 of azoxybenzene. 

ALDEHYUE CAT. SLIVENT 

Benzaldehyds Ila CH30H 

Furfural Ila CH30H 

Furfural Ilb CH30H 

Furfural IIC CH30H 

Furfural Ila fie2CHOH 

4-Nftrobenzaldehydea Ila DRF 

4-Nitrobenzaldehydea Ila CH30H 

Benzaldehyde Ila #NH, 

DXIOATION PRODUCTS (%) 

Methyl benzoate (59) 

Hethyl 2-furoate (79) 

Methyl 2-furoate (65) 

Methyl Muroate (51) 

Isopropyl 2-furoate (23) 

bNftrobenzoic acidb 

Nethyl knitrobanzoate (62) 

RFDIJCTION PBWCTS 

Azoxybenzene + aniline (traces) 

Azoxybenzene + azobenzene 

Azoxybenzene + azobenzene 

Azoxybenzene + azobenzane 

2-furoic acid anflide (traces) 

Not studied 

Ofmethyl azoxybenzoate l dimathyl azobanzoate 

N-(CAmfnobenzhydril)aniline (64)C 

L b 
aNo external nitrobenzene uas used. No 

no oxide-reduction took place. 

yield is given because no attempt was made to purifie the product. 'No Et3N uas added, and 

In a sense, the present nftrobenzene oxidations are similar to the cyanide catalfzed manganese dioxide oxidations of aldehydes 

495 and related groups . 

A reasonable aechanfsm, based on the analogy between a carbonyl and a nitro group, could be the one depicted in the scheme. 

The nitroso compound would be further reduced by an analogous aechanfsa, leading to the coaplex reductjon alxtures, while the 
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acyl derivative, III, uould react with the pertinent nucleophile. in no case benzoins or furotn uere deteeteg. 
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