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Abstract. The l.f.e.r. rule has
been applied to the quantitative
estimate of the substituent effect on
the breskdown C=C bond on ozonization.

In a recent paper1 an interest-
ing effort of using the Hammet rule
to the ozonization of nonsymmetric
olefines has been made, The authors
supposed that by the composition of
the hydrolysis products of ozonides
one could estimate the influence of
the substituent on the preferential
formation of zwitterion (A or B):
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In fact they investigated the
influence of the substituents on the
ozonides hydrolysis since it was dif-

ficult to suggest that during hydro-
lysis the ozonides "remember" from
which parts it bad been synthesized,
irrespectively of the introduced sub-
stituents nature. Probably a direct
quantitative estimation of the form-
ed zwitterion would bHetter satisfy
this aim. It is known that in the
methanol solvent the ozonization
reaction leads to the methoxydro-
peroxides formationa.
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Their quantitative estimation
allows us to specify the zwitte-
rions content of bcth reaction se~
ries in the system. Methoxyhydro-
peroxides have been analysed by
gas=-liquid chromatography of ther=—
mal decomposition products or of
reduction by hydrogen iodide. In
table 1 experimental results on
ozonization, analysis of products
and the values of induction con-
stants & are given.

Table 1

No, 40

olefines preferential zwitterion
formation is observed at the car-
bon atom connected with electron-
donating substituents (H <« R<
X
<CH; <K 20H,) o >1 and on
the contrary, zwitterion yields
decrease in case of electron-accep-
’ Xi
tor substituents (0685) .?._< I .
In Table 1 experimentsl re-
sults of calculation according
to the "linear free energy rela-

tionships" rule (1.f.e.r.) are

Zwitterion é

amiad ea;t 6_Exper. Gmter?
0

Structure 0 H20-00
+ -
1 Ethylene HZG-OO 0 0 -
-+ -
2 Hexene-1 CHg(CHZ)B—-(l:—OO 1,12 0,05 =0,067 =0,07
H
4+ -
3 Heptene=2 CH3-(I3-OO 1,52 0,182 =0,242 -0,069
H
+ -
4 Isobutyle- (CH3)2—0-00 only Xi - - -
ne
+ -
5 Styrene 06H5('!—00 0,82 ~0,086 +0,11 +0,06
H

During ethylene ozonization
due to the olefine molecular sym-
metry the zwitterion formation is
equally p;ssible for voth carbon

3

atoms o ° For nonsymmetric

g:‘nren.3 o4 In literature as a
rule equilibrium constants ratio
is used. In our case relations of
finel products concentrations in
two competing nonequilibrium
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reactions (I and II) have been

used. ‘
bEpe
where fao,'ls

This can be justified by the fact

T ave (aF=95 %)

and 2,,](\,'-"- &\Kfﬁ"%

where K‘, - equilibrium constant,
K*— rate constant in the
decomposition reaction.

The greatest deviation from li-
terature data is observed for a
methyl group.

Isobutene gives zwitterion
only at & substituted carbon atom.
It is well-known that in the pre-
sence of several substituents the
1.f.e.r. rule is not satisfied
quantitatively although the na-
ture of the effect is preserved.4

Thus the 1.f.e.r. rule can
be used for a quantitative esti-
mation of the substituent influ-
ence on the direction of the ozo-
nization reaction and the product
distribution, experimental values
and nearly coinciding with these
published in literature.
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