
Tetrahedron Letters No. 24, pp. 1155-1159, 1962. Pergamon Press Ltd. 
Printed in Great Britain. 

THE OXIDATION OF CYCLIC OLEFINES AND UNSATURATED TERPENES 

WITH THALLIUM III SALTS 

J.B. Lee and M.J. Price 

College of Technology, Loughborough, Leicestershire 

(Received 23 August 1962) 

ALamlGli the motion of mwcusg n malt8 and led Iv nalts 

open oldirua haa bea well &u&ed,' it is mly reorntly tha+ 

the m&on2 upon olsfinea of the salts of the very similar 

-umIII &ate har been mamined. 

!Phe rotion of thallium III aoetate upon ethylene and 

e Imolved attmk upon the double bond, and in the oaae 

of@exeno, &&ok &la0 upon the all@.0 position. 
2a we have 

2b examfnod theaotionofthalUumII1 aaltsupon arange of 

oleiYner, including alioyolio olefines and unsaturated terpenes 

GenwaUy at-k upon the 8llylic position, leading to 

&-unsaturrrted aloohols, their esters, and &wnraturated 

&onyl oo~oundr, w observed. However, some attaok upon 

1 For a redew of l etal-olefine complexes net) R.N. Keller, 

ChemAJvg. & 229 (1940. Also chatt, ibid. g, 7 (1951). 
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1156 . Oxidation of cyclic olefines and unsaturated terpenes No.24 

the double bond (directly occurred. In the caee of W-penes 

rearranged produ:ts end polymeric material were sometimes 

obtained, but allylic attack again predominated. 

Typically, gyclohexene, oxidised in acetic acid solution 

under a variety of conditions, gave cyclohex-2-enyl acetate 3 

(b. 67-70~/115mn., identical upon gas-liquid chromatography 

and in infra-red spectrum, (bends at jO25,1738,1640,124O, 

10jOo1.1010,961,947,920,90i3,855,&0,and 800 om. -11 , with 

authentic material, converted by potassium bisulphate to 

cyclohexacliene, adduct with naleio anhydride m. 143-145'C.), 

-hex-2-en-one.(infra-red bands at 3020 and 1675 cn." 

2,4-&initrophen$Lhydrarone m. 132-4' C. Found:C,51.3;H,4.8;N,20.3. 

C,2H1204N4 requires C,52.2;H14.3;N,20.$), ogclchexan-l,P-diol 

monoacetate (Mentical upon gas-liquid chromatography and in 

infra-red spectrum with authentic material) and 

oyclohex-2-en-1,4-dial diaoetate (identical on gas-liquid 

chromatography and in inf'ra-red spectrum with authentic material, 

b. 114-122°/ 11 mm.). 
4 

g-Pinene, o,riSised under similar conditions, gave in most cases, 

2%.G. Grinste ad J.Om.Chem. , &, 239 (1961). 

bM.J. Price, Thesis, Loughborough College of Technology (1960). 

J.B. Lee and h!.J. Price, in DreparfbtiOn. 

'cf. R. criegee, a. $?I, 265 (1930). N. Arbuzov, A. Zelinskii, 

and R. Shuiken, Bul1.Acad.Sci.U;R.S.S. 163 (1945). 



No.2L Oxidation of cyclic olefines and unsaturated terpenes 1157 

two major and four minor components. One (major) component 

was myrtenal (identified by gas-liquid chromatography, 

separated as the 2,4_dinitrophenylhydrasone, m. 217-220’ not 

depressed on admixture with authentic material). A second (minor) 

oomponent was P-pinene glyool, separated as white leaflets, 

m. 76-77°C.,5 infra-red bands at 820,905,950,990,1020,1065, 

1115,1125,1166,1215,1302,and ;200-3400 (bd.) cm.". Sobrerol,dnd 

myrtenol were likewise obtained and identified by comparison 

with authentic samples. An unidentified hydroxy-ketone, which 

gave a 2,l+-dinitrophonylhydone, m. lSO-3°C., analysing for 

a derivative of CloH1603 (Found: C,52.99;H,5.68. C,6H2006N4 

requires Cr52.75iH,5.49$), was also obtained. 

In the oourae of this work, and in oonneotion with 

some Irradiation studies on terpenes, we had reason to 

Fe-examine the oxidation of g-pinene with several reagents. 

The produots obtained were initially examined by gas-liquid 

chromatography, and some typical results are given in the 

Table (retention times quoted relative to aobrerol = l.O), 

including the estimated percentage composition (average of 

several oxidations). In each case under the oonditions we 

used myrtenal was a major product. For comparison, the 

compounds recorded in the literature as being formed in 

%J. Arbueov, A. Zelinskii, and R. Shuikia, loo.oit.. 

50. Wallaoh, Annalen & 11 (190s). 
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~0.24 Oxidation of cyclic olefines and unsaturated terpenes 1159 

these reactions are also quoted. 

Examination of the Table shows that in each case a complex 

nixtuz% results; the relative proportions of the various 

components naturally vary with the conditions of reaction. 

A detailed discussion of these results is in preparation. 

We wish to thank Dr. R.F. Phillips for his interest in 

this work. 
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