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Peroxyesters of Alkoxy- and Aryloxy-alkanoic Acids 
By D. R. DIXON and A. PAJACZKOWSKI 

(Imperial Chemical Industries Limited, Research Department, Welwyn Garden City) 

THE preparation and thermolysis constants have a-oxy-acids decompose by a different mechanism to 
recently been reported1 of t-butylperoxy-esters of those in which the ether oxygen is more remote. 
a-oxy- and a-thio-substituted alkanoic acids. We Bartletl? has shown that other peresters with low 
have examined t-butylperoxy-esters of a-, fl-, and entropy and enthalpy of activation decompose by a 
y-oxyalkanoic acids. These peresters are new concerted homolysis in which a C 0 2  molecule is 
sources of alkoxyalkyl and aryloxyalkyl radicals, expelled in the rate-determining step. Such a 
and some of them are of interest as polymerisation mechanism is facilitated when stabilisation of the 
initiators.2 

Me* .. 
Ph-O*[CH,], . . 
PhSO-CHMe . .  
Me-OCHMeCH, , . 

Ph.0- [CHJ',' . .  
Ph*O.CH, . . . .  
Ph.0 CMe, .. 
Me.O-CH, . . . .  
Bu-O-CH, . . .. 

radicals formed in the homolysis can contribute to a 

TABLE 

Thermal decompositiotz of peresters RCO.O.OCMe, 

* Values from Ref. 3. 

t+ a t  6Ooc 
R (min.) 

.. .. . .  .. 5 x 105 

.. . .  . .  . .  9 x 104  
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AH$ 
(kcal. /mole) 

38 
33 
34 
26 
22 
20 
33 
24 
22 

AS$ 
(cal./'c mole) 

17 
9 

16 
3 

- 4  
-7  

9 
1 

- 4  

The relationship between the molecular structure 
of ether peroxycarboxylates and their activation 
parameters (see Table) suggestsS that peresters of 

lowering of the overall enthalpy of activation. 
Recent studies of the e.s.r. spectra of R.~H.OR' 
radicals indicate that such radicals do show about 
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30% delocalisation of the unpaired electron on to  
oxygen.6 18- and y-Oxy-substituted alkyl radicals 
are less likely to  show such delocalisation and the 
corresponding peresters decompose at rates normal 
for unsubstituted t-butylperoxy n-alkanoates, by 
one-bond homolysis. 

Peroxy-esters of cc-alkoxyalkanoic acids appear 
to be very unstable in bulk, and often decompose 

spontaneously within minutes of being isolated. 
Their precursor acid chlorides are thermally un- 
stable, forming alkyl chloromethyl ethers above 
about 50". Our attempts to relate the bulk 
instability of the peresters t o  the presence of 
chloromethyl ethers or their peroxidation products 
have not, however, been successful. 
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