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Abstract: Diethyl ketone triperoxlde is obtained in a oimple and efficient 
one-step procedure u&zag the acid-catalysed 0xidaL ion ZWUCtio?l of diethyl 
heLone by hydrogen peroxide. Its thermolysio in toluene soluLion is ini L Sated 
by a rate drterrrrining peroxidic bond rupture of that substituted triperoxane 
nwlecule. 

when diethyl ketone reacts with hydrogen peroxide (car 50 X concentration) 

in acetonitrile-sulphuric acid aedia at O"C, a cosplex aixture of peroxidic 

coapounds is obtained. In this case diethyl ketone bis (hydroperoxy) peroxide 

CI> is the aost abundant species (85% yield) and 1,1,4,4,7,7-hexaethyl-1,4,7- 

-cyclononatripemxane CII) the secondary reaction product (12 X yield). 

However, the isolated peroxide CI> in the presence of diethyl ketone and 

concentrated sulphuric acid leads to the substituted hexoxonane CII) in 

quantitative yields. 
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Brune et al. eaployed the same reaction, but with a 

slightly different procedure at the above teaperature they obtained 

3,3,6,6-tetraethyl-1,2,4,5_tetroxane (III> (31 X yield). 
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We now report an isproved procedure for the preparation of (11) including 

kinetic data for its thersolysis in solution. In this work diethyl ketone 

(SO esole) was added dropwiss with stirring to a mixture of hydrogen peroxide 

(30 X concentration, !?lcI ssolel and sulphuric acid (70 X v/v concsntration, 14 

g> at -loo c. After 3 h of reaction, the aixturs was extractsd twice 

with purified light petroleus ether and the organic layer freed of excess 

hydrogen peroxide with aqueous l ssonius sulfate and water washings, and then 

dried over anhydrous sodium sulfate. The solution was evaporated at low 

pressure and roos tesperaturs and the residue left overnight in a desiccator. 

The translucid solid obtained was twice recrystallized fros boiling 

sethyl alcohol. The colorless crystals (m p 59-&BOO C; lit' SE-59O C for CID, 

80 X yield], actually corresponded to 1,1,4,4,717 - hexaethyl - 1,4,7 - 

cyclononatriperoxane, according to its IR spectrum. 1 The TLC of this corpound 

on silica qel and alusina "Merck" F2% -alusinius sheets showed singlet spots 

in both adsorbs&s with Rf of 0.6 and 0.8, respectively, using bsnzene as 

eluting solvent. Kinetic experisents on the thersal decosposition reaction of 

CID in toluene solution (car 0.02 Nl in the 130° to 160 OC tespsrature range 

were carried out using the l spoules technique. 
3 

Bibenzyl <this coepound 

originated from the reaction solvent) and diethyl ketons, in this ordrr of 

yields, were the cost important products of the thersolysis. No induced 

decosposition reaction of CII> in ths abovs experisental conditions was 

detected and first order rate constant values were obtained to at least 40 X 

triperoxide conversion. At 14S" C, the k value was L.6 x 
-5 

10 s-l and the 

activation paraseters of the initial unisolecular reactim (AH' s 37.0 1: 1.7 

kcal solblT A!? - 12.2 f 4.2 cal sole 
-1 

K-l) ars rersonable values for a 

psroxidic bond rupturs in that type of soleculs. Sisilar but less extsnsive 

kinstic studiss on the thereolysis of CID wers done in benzene, and the rate 

constant value at 120°C is sisilar to that e!xtrapolatmd in toluene solution. 

Capillary 8C <with Fill detection1 esploying a 30 m sethyl silicone fused 

silica column (at 150°Cl was used for eonitoring (11) and the above products 

after selected tises of reaction. 
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