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Abstract: Dimethyldioxirane was used to monooxidize 1,2 and 1,3 sec, sec-diols to the 
corresponding ketoalcohols, exph~itJng the inhibiting effect o f  the formed carbonyl 
group on the course q f the process. 

The selective transformation of  similar functional groups is always a challenging task for a chemist. In 

this field a method to select between hydroxy groups o fa  diol could be of  particular interest. 

Because of  the predominating carbon-carbon cleavage, ~ when the hydroxyl is part of a 1,2-diol unit, the 

classic oxidants lack mainly the oxidation of a secondary carbinol to a ketonic group Hiterto, the only 

procedure considered of  general value tbr the selective oxidation of diols is the mono-oxidation of  symmetric 

1,2-diols with silver-carbonate on celite, 2 even if it produces modest yields from cyclic diols. On the other 

hand the distannoxane-bromine procedure is reported to mono-oxidize diphenylethylenglycol to benzoin in 

moderate yields) 

As we recently reported, H202/TS-1 catalytic system and Dimethyldioxirane (DMDO), efficiently 

performed the selective oxidation of  a secondary alcoholic mojety in the presence of a primary one. 

DMDO mainly captured our attention in the last years for its interesting properties. This relatively new 

peroxide, with a very high oxidation potential, has been used for a variety of  synthetic transformations. 4 

Because its acetone solution is simple to prepare, 5 DMDO should become a routine reagent. In recent studies 

we noted that DMDO had a very high sensitivity to stereoelectronic effects. It therefore had an exceptional 
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site selectivity both in the hydroxylation of steroid substrates 6 and in the epoxidation of steroid 1,4-diene-3- 

ones. 7 We proposed that the observed selectivities might depend on the strong dipolar interaction between 

DIVlDO and the carbonyl moiety present in the substrate This interaction influences the approach of dioxirane 

to the reactive center favouring ~1 or, sometimes, inhibiting TM the attack. 

The complete selectivity in oxidizing 1,2 and 1,3 diols to the corresponding 2 and 3-keto alcohols 

appears to confirm a deactivating effect of the generated carbonyl group lying close to the primary reaction 

center. 

These observations encouraged us to investigate whether DMDO would mono-oxidize compounds 

having two hydroxyl groups of similar reactivity. Thus we found that non only the 1,2-cyclohexandiol, s but 

also the 1,3-cyclohexandiol gave the ketoalcohol in excellent yields (entries 1,2). Even with an excess of 

DMDO and prolonged reaction times we observed no appreciable formation of diketones. Evidently the dipole 

of the formed carbonyl group modifies the electronic environmental on the second reactive center, making it 

unreactive with DMDO. This interaction makes it possible to desymmetrize 1,2 and 1,3 symmetric diols with 

exceptional efficiency. 

Entries 4, 5 and 7 confirm the inhibiting effect of the formed carbonyl group on the subsequent C-H 

oxygen insertion and the usefulness of the method reported. Obviously the proposed dipolar interaction does 

not affect diols with distant hydroxyl groups, for example 5 and 13 (entries 3, 6), which produce a mixture of 

ketoalcohols and diketones even when the conversions are kept low. In the oxidation of 16 Curci et al. 

reported moderate conversions to benzoin with DMDO at 0°C s We observed that the reaction was complete 

in few hours when the temperature was kept to 30-40°C and a freshly prepared solution of DMDO was used. 

This reaction shows that the benzyl-alcoholic moiety is easily oxidized and that the carbonyl group exerts a 

strong effect, thus preventing DMDO from attacking this highly reactive benzyl position. 

At last, the oxidation of 18 gave an interesting result for the mechanistic implication. 19 was obtained in 

good yields and no appreciable oxidation of the other alcoholic moiety was observed. At the contrary, the 

corresponding free diol gave low yields of 19 and considerable amounts of the other regioisomeric 

keto-alcohol were isolated The rigid conformation of the substrate should play a determining role. 

As a general procedure, an aliquot of standardized 9 DMDO solution (0.08-0.09M in acetone) was added 

rapidly to a stirred solution of diol (100 mg) in acetone (1 ml) thermostatically kept at room temperature (ca. 

25°C), with a dioxirane:substrate molar ratio of 1.5:1~ The reaction mixture was stirred overnight and a further 

dioxirane aliquot was added when necessary for the reaction to complete conversion of the substrate. The 

product was isolated by careful rernoval of the solvent by distillation on an apparatus equipped with a vigreux 

column, and when necessary by column flash chromatography (silica gel, n-hexane/AcOEt). 
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Table. Selective oxidation ofdiols  by DMDO 

en t r  7 s ta r t ing  mater ia l  

OH ( yo. 
1 

reaction product (yields) 
OH 

2 (80-90%)" 

OH OH 

4 (92%) ~ 

OH OH 0 

OH O O 

5 6 (53%) b 7 (37%) b 

OH OH ..¢. .¢. 
OH O 

8 9 (85%) 

o .¢. 
o 

1o (5%)" 

"U'U 
OH OH OH O 

11 12 (95%)" 
OH O O 

OH OH O 

13 14 (50%) b 15 (25%) b 

HO O 

p h i ,  ,'Ph p h - J ~  Ph 

OH OH 

16 17 (>96%.) ~ 

O 

18 19 (85%)" 

"isolated yields bratios established by GC: products were identified as mixtures by NMR analysis 

The physical and spectroscopic data agreed with published findings for compounds 4) o 6) 1 12 ~-', 14 ~3 and 198. 
All the other compounds were commercially available. Their physical and spectroscopic data corresponded with 
those of authentic samples. 
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The method reported here showed considerable promise. Our major interest is therefore to investigate 

its practical applications We therefore designed this project to study the behavior of diols and polyols having 

secondary hydroxy groups with different environments and to determine if it is possible to have acceptable 

selectivities and if it is possible to establish rules to predict them. 
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