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Kazuhiro MaruyamMa and Ryozo Goto ; Studies on Oxidation of p-Cymene
by Molecular Oxygen. IV. On the Autoxidation of p-Cymene in the
Presence of Alkali Hydroxides.
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Fig. 1. Reaction appratus.
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Table 1
No. 1
KOH, taken 5 times a p-cymene solid acid _
experimental procedure| "C™P: 8'1_?’(1“;)52- p-methylace
(1g at a time) o) used |recovered| P YI;]) total |contained tophenone
(g) (g) (g) 1 (8 ,
cumic .
5.0 60 100 94 trace 0.10 p-toluic*
5.0 80 100 80 7.5 3.70 4 trace
5.0 100 100 77 9.0 4.70 7 z
5.0 120 100 70 15.0 7.60 V4 V4
5.0 140 100 65 20.0%* 10.75 V4 v
No. 2.
KOH, taken 5 times a p-cymene R solid acid i _
experimental procedure temp. 8 iy%gﬁz' ‘ - b methylace
(3g at a time) o) - used |recovered P 35 2) total |contained tophenone
(g) | Cgd | (&) | RING:S »
. e } cumic .
15.0 60 100 90.8 trace 0.20 p-toluic
- 15.0 80 | 100 78.5 8.5 3.80 - y .. trace
15.0 100 100 76.0 9.5 4.60 V4 v
- 15.0 120 100 | = 70.0 15.4 | 7.85 v Y
15.0 140 | 100 64.0 20.0%* | 10.80 2 7
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No. 3
KOH, taken 5 times a p-cymene solid acid
experimental procedure temp. 8-hydroxy-: ‘ : \ p-methylace-
(6g at a time) O used |recovered p cy(rrgn)ene total |contained to henon‘ei
() () (2) (2) ph
. ~ | cumic .

30.0 60 100 95.0 trace 0.10 p-toluic
30.0 80 100 80.0 10.1 3.15 Vs trace
30.0 100 100 78.0 12.5 4,55 V4 V4
30.0 120 100 73.0 16.0 7.60 v V4
30.0 140 100 60.0 25, 8%* 15.60 v v

*) In all cases, the amount of p-toluic acid contained, is less than 12% of total acid

determined by the method of paper chromatographic separation.

*) In this case, formation of water was recognized and a part of 8-hydroxy-p-cymene
was decomposed to 1,1’-p-tolylmethylethylene.
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Table 2 v .
Reaction time ; 4 hours, Velocity of air supply ; 8~10 cc/min.
sample used KOH ’ temp. ‘ reaction products
(g (e | CO
p-xylene 10 0.3 80 no reaction
p-ethyltoluene 10 0.3 80 | traces of ethylbenzoic acid*
p-cymene 10 0.3 80 cumic acid, 0.073g
8-hydroxy-p-cymene, 0.02g

p-tert-butyltoluene - 10 0.3 80 no reaction
i i

*)  Obtained by chromatography
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Table 3
Reaction temperature ; 70°C, Reaction time ; 4 hours
: acids o
p-cymene | cumylhydroperoxide KOH (g tert-alcohols 75-90°C/2mmHg.
(&> (&) Cg) cumic i benzoic tgtga)l contained
l f !
50.0 | 4.0 ;0.2 0.56 | 0.08 3.0 e-hydroxycumene
8-hydroxy-p-cymene *
50.0 4.0 0.2 | 072 | 010 | 3.0 p
‘ v
|

*) These products were confirmed by the nitric acid oxidation to benzoic acid and
p-toluic acid respectively and also identified as their phenyl urethane derivatives
which were separated by fractional crystallization from petrolium ether.
a-hydroxycumene phenyl urethane : m.p. 111~112°C, 8-hydroxy-p-cymene phenyl
urethane : m.p. 118~119°C.
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Résumé

In the present work, it was observed that autoxidation of p-cymene (I) in
the presence of solid alkali hydroxide proceeded to yield 8-hydroxy-p-cymene (V),
cumic acid (IV) as main products and trace of p-methylacetophenone. Many
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reports have been presented on the autoxidation of p-cymene. However, no
experimental reports in the presence of solid potassium or sodium hydroxide have
been found. As seen from the scheme, alkyl group of p-cymene was oxidized by
alkali salt of hydroperoxide—i.e. of 8-hydroperoxy-p-cymene (II)—formed at the
first oxidation stage. The resulted cumic acid, therefore, was not produced as
the succeeding oxidation product of 7-hydroperoxy-p-cymene, but was formed from
p-cymene as the oxidation product by alkali salt of 8-hydroperoxy-p-cymene. On
the other hand, 8-hydroperoxy-p-cymene acted as the oxidizing agent was reduced
to 8-hydroxy-p-cymene. A part of 8-hydroxy-p-cymene was produced as a direct
oxidation product of p-cymene by alkali salt of 8-hydroperoxy-p-cymene. An
amount of alkali hydroxide hardly influenced on the vyield of cumic acid and
of 8-hydroxy-p-cymene. An accumulated 8-hydroxy-p-cymene during the course
of reaction, however, hindered the autoxidation (see Fig. 2).
The results of the reaction are seen from Tables 1, 2 and 3.
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