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Induced Decomposition of t-Butyl Peroxide in Solution 
By R. L. HUANG,* TONG-WAI LEE, and S. H. ONG 
( University of Malaya, Kuala Lumpur, Malaya) 

THE thermal decomposition of t-butyl peroxide 
has been studied extensively.1 Earlier work has 
shown that the peroxide has little tendency to 
undergo induced decomposition and that its rate 
of decomposition is solvent independent.2 In the 
few instances where induced decomposition has 
been detected this occurs largely by hydrogen- 
abstraction.lq3 In contrast, we now show that 
t-butyl peroxide undergoes considerable induced 
decomposition in substituted benzyl methyl ethers, 
ArCH,OMe, which probably involves attack by the 
solvent radical ArCHOMe on the 0-0 bond in 
the peroxide. 

Decomposition of t-butyl peroxide in p-chloro- 
benzyl methyl ether a t  110" gave a-t-butoxy-p- 
chlorobenzyl methyl ether (I) (36%), among other 
products (see Table) known to be derived from the 
solvent radical ArkHOMe.4 The structure of (I) 
was determined by elemental analysis, and by 
comparison (i.r. and v.P.c.) with an authentic 
sample prepared from a-chloro-+chlorobenzyl 
methyl ether and sodium t-butoxide in dimethyl 
sulphoxide and isolated through preparative V.P.C. 
Similarly, decomposition of the peroxide in m- 
chlorobenzyl methyl ether yielded the acetal (11) 
(1776) .  The structure of (11) was determined by 

Decomposition ?f t-butyl pevoxide in benzyl ethers ,4rCH,OMe* 

Recovered 
,4r Ether But,O, ether ButOH MeCOMe ArCHO [A4rkHOMe], ,IrCH(OMe)OBut 

P-C1*C,H4 200 20 180 25 3.4 2.1 6.1 7.2 

* Reactants and products are given in moles; the experiments were carried out in sealed tubes a t  110" for 96 hours. 
m-Cl.C,H, 150 15 130 17  2.5 2-0 6.3 3.4 
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elemental analysis and by n.m.r. in deuterio- 
chloroform (see IIa): T 8.68 (9 H, s, ButO), 6.68 
(3  H, s, MeO), 4-32 (1 H, s, PhCH), and signals 
centred at  2.72 (3Hb) and at  2.45 (1 Ha). 

OMe 
1 

A S H  
\ 

OBut 

(I) Ar = p-Cl-C,H, 
(11) Ar = m-C1.C,H4 

To show that induced decomposition of the 
peroxide had taken place, measurement was made 
of the half-life of the peroxide (a) in t-butyl- 
benzene, in which the peroxide had been shown to 

undergo strictly unimolecular decomposition, and 
(b) in P-chlorobenzyl methyl ether (at 127’). It 
was found that the half-life in (b) was reduced by a 
factor of 2.5, indicating that induced decomposition 
had taken place. This fact, together with the 
formation of the acetals (I) and (11) constitutes 
strong evidence for the mechanism suggested. An 
alternative route to the formation of these acetals 
is coupling of the solvent radical AreHOMe with 
a t-butoxy-radical ButO-, although this could not 
have occurred to any large extent. 

We thank Dr. D. G. Williamson, University of 
Aberdeen, for determination of the n.m.r. spectrum. 

(Received, Aatgust 5th, 1968; Conz. 1058.) 

W. A. Pryor, J .  Phys. Chem., 1963,67, 519, and references therein. 
J. H. Raley, F. F. Rust, and W. E. Vaughan, J .  Amer. Chem. SOC., 1948, 70, 1336; C. Walling, “Free Radicals in 

Solution”, Wiley, New York, 1957, p. 469; C. Walling and H. P. Waits, J .  Phys. Chem., 1967,71, 2361. 
E. R. Bell, F. F. Rust, and W. E. Vaughan, J .  Amer. Chem. SOC., 1950,72, 337; G. McMillan and M. H. J. Wijnen, 

Canad. J .  Chew., 1958,36, 1227; L. Batt and S. W. Benson, J .  Chena. Phys., 1962,36, 895; W. A. Pryor, A. Lee, and 
C. E. Witt, J .  Amer. Chem. SOC., 1964, 86, 4229. 

Q R. L. Huang and S, S. Si-Hoe, “Vistas in Free Radical Chemistry”, ed. W. A. Waters, Pergamon, London, 1959, 
p. 242; R.  L. Huang, Tong-Wai Lee, and S. H. Ong, J .  Chew. SOC. (B) ,  in the press. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
68

. D
ow

nl
oa

de
d 

by
 M

cM
as

te
r 

U
ni

ve
rs

ity
 o

n 
23

/1
0/

20
14

 1
7:

54
:2

5.
 

View Article Online

http://dx.doi.org/10.1039/c19680001251

