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SUMMARY:The oxidative cleavage of secondary-tertiary 1,2-glycols andO<-hydroxy 
ketones with the Jones reagent proved to be a particularly useful synthetic 

procedure to form the corresponding ketoacids in excellent yields. 

The Jones reagent has been used for two decades in the oxidation of 

primary and secondary alcohols 111. While a number of oxidants have been 

described for the oxidative cleavage of 1,2-glycols 121, almost no attention 

has been devoted to the employment of the Jones reagent for this reaction. 

We wish to report that the Jones reagent can be as synthetically 

useful as the reagents already known for the oxidative cleavage of 1,2-cis and 

trans-glycols and ot-hydroxy ketones to ketoacids. 

Table 1 shows data for 15 secondary-tertiary 1,2-glycols and cK- 

hydroxy ketones with terpenoidal structures 131. As can be seen in all the 

cases studied the product yield is excellent. 

Some interesting results were obtained when the reaction of 1,2- 

glycols involved a third hydroxyl group at a neopentyl carbon. Table 1 shows 

that compactotriol (3) 141 reacts with the Jones reagent at 50°C affording the 

ketolactone 23 (Entry c). At room temperature (-30°C) considerable diacid (19) 

is also formed from 3 191. As well as compactotriol (3), its C-(7) epimer (4) 

affords the ketolactone in the same reaction conditions (Entry d). This result 

shows that the reaction appears to be insensitive to geometric constrains. 

Probably the oxidation of the 1,2-diols proceeds via an intermediate o(-hydroxy 

ketone, followed by the oxidative cleavage of the latter to yield the 
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corresponding ketoacid. 

The proposal of an a-ketol intermediate is supported by the results 

obtained in the oxidation of the cholesterol derivatives. When the reaction of 

the 1,2-glycol 14 was carried out at room temperature, the c(-hydroxy ketone 15 

was isolated (Entry n). Nevertheless, both 14 and 15 were oxidized to the 

ketoacid 27 with the Jones reagent at 50°C (Entries o and p). 

This reagent has advantages over those commonly employed for the 

oxidative cleavage of 1,2-diols (9. periodic acid and its salts and lead 

tetraacetate 12al): it is less expensive; the reaction is rapid; the products 

are easily isolated; and the yields are consistently excellent. 

Note that the reaction conditions allow a steroidal trissubstituted 

epoxide (16) (Entry q) to be converted to a ketoacid (27) in excellent yield 

demonstrating the potential of the reagent for this conversion. 

intry Substrate Product Yield l%la 

a 1 17 97 

b 2 18 100 

C 3 23b 95 

d 4 23b 95 

e 5 20 95 

f 6 22 96 

g 7 17 90 

h 8 19 100 

I 9 18 100 

i 10 21 97 

k 11 24 99 

I 12 25 75 
m 13 26 76 

n 14 15 97 

0 14 27b 94 

P 15 27b 95 

o 16 27b 85 

R x Y 
1: Me R-OH H,H 

2: COfle B-OH H,H 
3: CHpOH R-OH H,H 
4: CHflH e-OH H,H 
5: CH20Ac B-OH H,H 
6: Me B-OH 0 

TABLE 1: Oxidative Cleavage of 1,2-Glycols 
and s-Hydroxy Ketones with Jones Reagent. 

(a)Yield of isolated pure product: 
(b) Reaction temperature: 50°C 

I :R” 

R’ R” 

7: Me Me 
8: Me C&H 
9: Me C&Me 

IO: CHSAC Me 
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GENERAL EXPERIMENTAL PROCEDURE 

The reaction was carried out as a titration;the Jones reagentllbl was 

added to an O.lM acetone solution of the substrate to the point of a persistent 

brown colour (molar ratio,Cr03/substrate: ford-hydroxyketones = 0.9 ; for o(- 

glycols = 1.4). The excess of the reagent was destroyed with isopropanol and 

the solvent was evaporated. The residue was dissolved in CH2C12, filtered and 

washed with saturated solution of oxalic acid and water. The organic layer was 

dried and evaporated to give the crude ketoacids which were eluted on a short 

silica gel collumn with ethylacetate to give the pure products in the yields 

listed in the Table 1. All of the products obtained were caracterized on the 

basis of their 'H and 13C NMR data, infrared and mass spectrometryl9(. 
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