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Ozonolysis of Naphthalene 
Sir: 

Harries and Weissl reported the isolation of 
diozonides of naphthalene and phenanthrene by 
ozonolyses of these substances in chloroform, It has 
been shown since then that phenanthrene yields a 
polymeric monoozonide upon ozonolysis in inert 
s o l ~ e n t s . * ~ ~  Workers have continued t o  assume, 
however, that the ozonide of napht,halene is a diozo- 
nide, because two moles of ozone per mole of naph- 
t'halene are ab~orbed.4-~ 

In light of t'he Criegee mechanism7 for ozonol- 
ysis, one mould expect the naphthalene ring to  be 
cleaved at  the 1,2 and 3,4 bonds to  yield one of the 
following pairs of fragments: I and 11, I11 and IT;, 
or T' and TIT. Fragments such as I1 and VI1 would 
be expect'ed to decompose as soon as t,hey are 
formed.* Instead of obtaining a diozonide, therefore, 
one should obt'aiii one of the following: a mono- 
ozonide with two casbons less than in naphthalene 
(from cyclization of V), a polynzer of V, I, or a 
polynier of 111. 

Ozonolysis of naphthalene in hexane a t  -170" re- 
sulted in the absorption of 2 molar equivalents of 
oxone aiid the precipitation in high yield of a color- 
less cryst~alline peroxidic material. The ozonide wa3 
too uiistable t o  analyze. If allowed to dry in chunks, 
it- exploded. 

Ozonolysis of naphthalene in niet,ha,nol at -70" 
(2 molar equivalents of ozone absorbed) followed 
1)y part'ial evapora,tion and cooling to - T O o  gave a 
9-LC,& yield of a colorless crystalline peroxide (mp .  
1 1>--.1IT" ; recryc;t,alIized from et8hyl acet'at<e and 
I I W ~ I I C ,  m.p. 126-12i0, yield). The materia! 
ivii\ a,ssigiied st'ructure IX beca,use of its elemental 
aidybis (calcd. for Cs€IloOr: C, 59.35; H, 5.52; 
iiiet,hoxyl, 17.03; mol. wt. 182.17. Found: C, 59.39; 
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H, 5.38; niethoxyl, 16.89; mol. v-t. 184, 1909), its 
infrared spectrum which showed a hydroxyl but 
no carbonyl bond, a negative lead tetraacetate 
test for hydroperoxide:,10 conversion t o  phthalic 
acid by acidic hydrogen peroxide and hydrolytic 
rearrangement under acidic or alkaline conditions 
to phthaldehydic acid. 
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The formation of IX ob\;iously is a reactioii of 
zx-iitterion V, involving cyclization of VIII. 
may conclude, therefore, t'hat' the ozonide, like1 
was formed from znvitterion V and nit]her was the 
monomeric nionoozonide VI or a polymer of V. 
l tTe believe it, was TI because of its crystalliiie 
character and because of its explosiveness. The 
polymeric ozonide of phenant,hrene was not ex- 
plosive.2 It has been reported previously that sys- 
tems such as VI are very unstable.l1 
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