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In our efforts to prepare novel cyclic peroxides, particularly at-peroxylac- 

tones 3, 2 g- peroxylactones 2, 3 and r-peroxylactones 2, 4 the latter could possibly 

be prepared via perhydrolysis of the readily available slactones a. Since treat- 

ment of malonic acids with 98% HZ02 in MeS03H afforded the corresponding malonoyl 

peroxides in high yield,’ it was of interest to submit sl,r~, ti-trimethyl-ti-valero- 

lactone (42) and $,@$trimethyl--I_valerolactone (9) to the above reaction con- 

ditions. In this communication we describe our unexpected results obtained in 

the perhydrolysis of the isomeric r-lactones 4,” and $&. 

Treatment of ol,Ot-dimethylsuccinic anhydride, prepared by acetic anhydride 

cyclization of a,a-dimethylsuccinic acid @IJ,~ with methyl magnesium bromide af- 

forded the pure, isomeric &lactones k (mp 43-44’) and g (mp 99-100’ after nuner- 
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ous fractional crystallizations and distillations. 7 Subjection of the r-lactones 

43 and 9 to 98% H202(CALJTION!) in MeS05H for 2 hrs at room temperature produced 

the same peroxidic material in over 90% yield. Catalytic reduction over Pd/C of 

the crude reaction product gave quantitativelyU,a-dimethylsuccinic acid (9, 

characterized in form of its dimethyl ester by comparison of glpc retention times 

ir, nmr , and mass spectra with an authentic sample, prepared from 3 by esterifica- 

tion with diazomethane. Consequently, the initial peroxidic material had to be 

the diperoxy acid A, as shown in eq 1. This assignment was confirmed by indepen- 

0 P 0 

R Ma C, H2 IWC I 
R Ma 

OOH __ 
(1 1 

M=3H C’ 
OOH - 

H202 / MdO,n 
R’ Me 6 6 

4 5 5 

a R*M , I’-H 

b R= H , R’s& 

dent synthesis of the diperoxy acid 5, mp 54-55’, with explosive decomposition 

at 65’ ( 98% pure by iodometric titration), from the succinic acid2 and 98% H202 

(CAUTION!) in MeS05H, and shown to be identical to the perhydrolysis product of 

the r-lactones 4,” and G. 

This unusual result is interpreted mechanistically in eq 2. Acid-catalyzed 

ring opening of the r-lactones 4,” and 4J and attack by hydrogen peroxide produces 

the intermediary $-hydroperoxy peroxy acids g and 7b, respectively. Protonation 

of the hydroperoxide function and rearrangement of the r-methyl leads to the r 

keto peroxy acids G and 8L3, respectively, while fragmentation of the g,U carbon- 

carbon bond of $a,b and cyclization with the H202, gives the respective @-peroxy- 

lactones 9,” and 9,b, which were isolated in low yields (5-10%) by elution chromato- 

graphy on silica gel of the crude perhydrolysis product, and characterized by ir, 

nmr , and mass spectra. The r-keto peroxy acids 82 and 8,b do not survive the H202 

-MeS05H conditions and undergo Bayer-Villiger rearrangement of the Y-methyl group 

affording the same diperoxy acid 2. We verified the Bayer-Villiger rearrangement 

on levulinic acid, which was converted in high yield to diperoxy succinic acid with 
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The diperoxy succinic acid was somewhat difficult to isolate, and for this 

reason the crude reaction mixture was catalytically reduced over Pd/C, ester- 

ified with diazomethane, and the dimethyl succinate characterized by ir, nmr, 

and glpc retention times. 

The preferential migratory aptitude of methyl over the @carbon in P,,b may 

reflect a conformational effect dictated by the intermediate 2 (suggested 

by a referee), in which the methyl to gcarbon bond can be anti-periplanar 

to the peroxide bond, as required for anionotropic 1,2-shifts, while the 

@f-carbon carbon bond cannot. 


