
Tetrahedron Letters No.54, E. 56U9-5690, 1968. Pargamcn Press. Printed in Great Britain. 

A NOVEL OXIDUIVE CLEAVAGS OF 1,2-GLYCQI5 

&de Vries andA.Schcrs 

CentrasI LzboratoriumTNC,DelZt, IheNetherIaMe 

(Received in UK 30 September 1968; accepted for publication 8 Ootober 1968) 

1,2-CIycols csnbs oxidizedby several chem.icaIsyieldingaIdehydes sndketonee l-5) .Scfarnc 

catalytic, oxidative cleavage dth the aid of oxygen of these dials is report ew .Intheooureeof 

our investigations on specific catalytic oxidations of organic compounds, we found that ccbaIt(II)- 

salts are catalysts for the cleavage of lJ-dlols by molecular oxygen in au aprotic, polar solvent. 

The reaction takes place rapidIy at 100°C when themixtureisvigorcusly shakenin anoxygen 

atmosphere and yields aldehydes in a gcod yield (w). Cood solvents are pyridine, 4-cgano- 

pyridine, benzonitrile, N,N-dimethylfoxmamide, N,N-dimethylacetamide, anisole, chlombenzene and 

thiacyclopentane-l,l-dioxide (SuIfoIane), wheress water, primaxy alcohols, fatty acids and nit* 

benzene proved to be unsuitable as solvents. 

An interesting exsmple is the 
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of ocbalt(II)acetate in 5C ml of benzonitrile were shaken in an oxygen 

cleavage of t-1,2_dihydmxycycIohezane(I). 

atmosphere at 100°C. After 3Cmin. the oxygenuptsks startedand stopped afterabout Jhours, during 

which time 350 ml (14 5noles) of oxygen were taken up. The reaction mixture was analyzed on glycol, 

aIdehyde and acid groups. 18.5 mmoles of g4ccl were oxidized, 12.8 meq. Of aIdehyde groups snd 9.4 

meq. of acid groups were fomzed. In the mlxturs adipic diaIdehyde(I1) and cyclopentene-aIdehyde(III) 

(CL& massspectrometry, 2.4-dinitrophezlylhydraeone) were shown to be present. The acids fomed were 

adipic acidand succinic acid. The owgen consumptionstops afteroqrdaticnof about@of the diol. 

Probably water formed during the reaction deactivates the catalyst. This was pmved by addlng rater 

to the reaction mixture in the beginning, whereupon the oxygen uptake was lowered subst.antlaIIy in 

rate snd quantity. 
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lWdde8 t.b preparation of aldehydes., this methcd en&lee also the prqmraU.on of the wrreepcnding 

adds, without prior isolation of the intemediat.0 aldehydea. A typlasl procedure in thi0 reeipeot 
in the preparatLoll of pel0rgcnio acid fmm 1,2-dlhydrc~dec0ne. 

45 I4mles of l,~qwuhane and I mole of oobnlt(II)laurato were diaeolved in 50 ml of 

ben5onitrilo and ah&en with oxygen (1 a*.) at 100°C. After coneunption of 19 moles of oxygen in 

a period of tw hours the maotion stqpsd. !l’he fonnsldehyde famed w this reaotion was blown 

out of tJm mixture with pure ougen end identitid by its 2,4-d.initrophe@hydrazone (m.p. and mixed 

m-p* 165’C). Then agah the maotion mixture was shaken in contact dth oqgen and now 8 more moles 

of oxygen we= tsken up. Pomaldehyde N&J blom out again a.a.0. Repeatlog this operd.on 5 tima 

gave a t&xi oxygen oone-unption of 46 muole.9. Based on this amount, the folio* reaction ssusm to 

tabplaoe: 
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!llhe reaotion mixture contained 42 qeq. aoid and 8.6 meq. aldehyde. ?‘nm the reaction mixture 5 g of 

pehr&mio acid were isolated: 

Nquiv. weight, found: 160 

calo.: 158,2. 

Yield 7@. 
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