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Kazuhiro MArRUYAMA and Ryozd Goro ; Studies on
Oxidation of p-Cymene by Molecular Oxygen. 1

On the Influences of Hydrogen Ion Concentration and Reaction Temperature.

fitshe 17 1 2 (p-CHp CH,CH (CHy). ) 33t & LT ic R S Cufens, idie
NAMEEE TR E N L U CTHER I D BC e D Ttz 2N 7 Vg AT KR o 72 v 1 o v ik
(Thyme Oil) #¢ix = — 7 9 jilh (Eucalyptus Oil) 2 il 52 LT 525, a- & 3 o ok
D TAE R CIRZE LI D, BULBK L7 ) TAICo TR B A RIS, L Lot7
A A VR AR R S B B R O Bk s & LT, MBI R NS C % 412000 ~ 3000
D DHBE A T B o X AM AL D I, AT v o T BRIFIJH 0 574 7
B, 37 A DN AT A L L, O UTBETE D 5 1 2w O {405
FLLTHDIT Lico #3704 v DL BT 2 889008, B30 o272 T b #1 4 <
CIAMICIAN & SILVER? | NENKI? | STEPHENSY, SENSMAN® | HERBERGER? | LORANDY | FISHER®
ﬁ@m%KﬁOTkéﬂ,ﬁWWtLT%M(Haﬂﬂ,ﬂ57w77ﬁ#9477m8w/gﬁ

i (p-HO.C-C;H - C(OH )Y CH,)., 7 v 7 » 1§ (p-HCO.C,H,CO.H), -5 + & 4 A (p-HO,C-
C:HCH,) 2 s :# (p-HO.C-C.HCH (CH,),), AZ 2517w | v / y(p,CH".QGH,Co
CHy), 7 s> 7554 F (p-(CHg),CH-CH,-CHO), o35 Y 4 Ao D7 -rnf F ot 4 4

. OOH :

o CHGHCH (CHyy) 7 17 P8 A et e Vo e, gfé{ﬂ %)
8-% %o g2 (p-H,C-CH,«C(OHY(CH3),), 1,2 <=1 9y 1,1, 2,2 =} 5 25

CH CH
x> |CH,;—-CH, C——-C—~C H, —CH, | 25 ST 2o
\ . CH'; CH;;

AT T 4 A e Do P u o= Y, LYy VRS O I R

293 —



B

e vy [
ge #5135

(HH29)

LHEMI L DT Lo i T DA: s o TR

BT oL

HFES e ST B L DD,

TULAN DI D DLy el A =7 ) o BRI A A RS L TTH S, IR 4 T A RN
LT o c A i LR R e i~ T i,

AT R R ATV W

RO AN - &4
Frot-fie, 1) Bl adimcitiro &,

WA RS Ik 52 % 2 &,

WS L HONMTH DL I &, ENEENT /DD T,

TRz,
1) BULSRICING 2 okEE A o o 4
2)  BESRCNT
D) BUSTRICHTNG DIRFE A 4 o b
IR 2 277 ) R L

TODIKEA A o P AT L TFT <

TEoT o HilET, Mk BP0 KEAS

UBHE A — R L C RS R T S 72

0, TR TR A R B AR T T

um buffer action) 733« pH 6.0 (KH.-

PO,-NaOH:%), pH 8.6 ( H,BO,-KC1-NaOH

), pH 10.2 (Na,CO,-HCI3%), pH 12.0

(Na,HPO,-NaOH:%&) 0O & 7chH L 51

AR Lo, = THE D UK

A A R OZEE, B« pH [EIZ LT

1.0 OB oD o BUNIHERT I 24 K51

FOGIRIE 80°C 1-—sid X oo PG &

ERSENG R & OBIRE Fig 1 o, WonAang

WIS, Table 1

H%o
Fig 1 oWl thih 2, 3,
4%, ThThERMIBER O © pH

#36.0, 8.6, 10.2, 12.6, T L o fii A

FREMEHE 4 = 6.0, 8.6, 10.0, 12.0 o 4,

DTEH D, k5 LFE

pH 7% 8.8 T, {SWIIIRENARIT Lig s

( Maxim-

535 L f)/’ua)xﬁﬁj

WoRTim D T

KON

GELHI DT D

B DPFRA IS K3

THREE IR A B TH L7\ R,

Epickl Lk, Fig 3w md s

TR UTe 73S 2 D IAEdia A 2 a WX ¥ fcy BE O [l 3

) FINSROD IR A o PBs RN B R

YR LT D g Fao =g g PR YTy ol LTS

S D S L TIR D LD DR A B L

B RHE DR Mg B

HE OO {1

Lig g
NAE 54

RO T4 % 14 TR

Fig. 1 Influence of pH in reaction mixture at 80°C.
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a) Initial pH 6.0, Maximum buffer action at p
b) Initial pH 8. 6 Maximum buffer action at p
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e) Initial pH 8.8, None buffer action.
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Table 1
| p- Cymene | P Cymene |4 2.4.Dinitrophen- | . | High boiling
Culve‘pH value of\ used 1, recovered io‘i vgen vlhydrazone lcumlc substance
| absorbed. | *. acnd (_97079:/__/_4_ 5SmmHg)
No. ;_mltlcll state gr.  mol. | g ‘mol ! (mol). | &% | component (8 | g i Peroxide *,
| : i | | ’ > | content.
o ! L ! i
1 6.0 30 |0.22217.0  0.127, 0.045 | 1.5 5 ; 0.61 5.5 5.38
l i ! | i g | (980)
! : ! ! ! |
2 | 86 30 | 0.222 13.410.100, 0.138 | 1.7, 5 2.2 12.2 58. 55
! i ! ' (4800)
3 10.2 30 w 0.222: 15.4 ; 0.115 0. 088 1. 4“ 1 . 4.0 6.8 41.20
: ‘ i (6050)
: ‘ \
4 12.6 30 | 0.222 20.0 - 0.151 0. 047 1. O§ 1 2.6 5.8 30. 50
‘ ‘l : (5250)

*. ... number of component developed by chmm'lfo%tnp
*, --- m.mol of active oxygen in total sample.
( ) - m.mol of active oxygen in sample 1kg (peroxide value).

DIHFED D TH Do FHTHIER 5 (L MNP B2 9 BB T TEESR OB 5 il L, D
pHA! 5.7 X7eot & DT, CAICHEEN AL T pH % 5.7 725 8.8 I 5 L HOTENR
WHPGE SN A S A R LI LD TH Do TN 5 DOWHIFRO kB, 7V 1 2 > DERIEIC
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Fig. 2 Influence of temperature.
(Initial pH of reaction mix. is in 8.8~9.0)
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SORIREEE 60°C, 80°C, 98°C (i) o =fEfE L L, T ofHix Fig 2 pov Table 2 iomXih
LilH TH D

Table 2
| Ip-Cymene [p-Cymene 2,4-Dinitro .| High boiling
curve [Temp. Readmn\used recovered | OXygen phenylhydra- Cum]cf substance
time ‘1 1 absorbed| zone acid *,
No. | (*C) gr. | mol. gr mol. I *. (gr) |Peroxide
(brs) B __L N l | (nio? gr Componenti (gr) » content
TV ) Vv T | o
1 60 | 40 30 0. 222, 13 5 0.101] 0.125 ‘ X “ 5 | 2.2 9.1 34. 00
\ [ | ! i i QOQCN
1 | o ! o | (3740)
| ; | i i 4. 5smmHg
; ; | ? |
2 | 80 ’ 26 30 | 0. 22214.3 0.106] 0.129 | 1. 0;‘ 5 1.7 13.9 56. 70
; T | 90°C~
’ | g | o ~ 1 (4080)
‘ | j i i 4 5mmHg
R .
3 98 24 301 0.22213.4] 0.100] 0.085 | 1.3 5 5.1 8.3 0
A | e
, | J (0)
f l : ; . 1 ‘ J 4. 5mmHyg
i i !

*, ... number of component deve]oped by chromatostrip
*, ... m.mol of active oxygen in total sample.
.( ) -~ m.mol of active oxygen in sample lkg. (peroxide value)
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Table 1 Table 2
Mool 187° ~ 203°C i # 1 | 180° ~ 240°C
) 180° ~ 220°C ro 2 . 175 ~ 220°C
s 3 269° ~ 270°C » 3 240° ~ 250°C
0 7O 1) Yellow
7 4 269" ~ 270°C 2) Yellow
3) Pink

4) Feeble yellowy brown
AR @l s L, v VA EFERIY L C s v F AR LY 7R 5) Yellowy brown.
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Résumé

The results of experiments shown above may be summarized as follow :

1) Oxidation of p-Cymene by molecular oxygen, as was pointed out in chromatograms

of peroxides and 2.4-dinitrophenylhydrazones, is very complicated.

,— CH
ii) Cumic acid HOOC-«~< > C<CH3 and 8-hydroperoxide of p:Cymene
OOIé
— [ H
CH:; _/ \ / 3

™ \C predominate in reaction products.
iii) The followmg conditions are preferable for a good production of hydroperoxide
of p-Cymene ;
pH of reaction mixture. 8.0~9.0 (H,BO,-KCIl—NaOH system)
Sodium stearate as emulsifier 0.1gr

Reaction temperature 80°C

ik

3

1) i EEA I BOROREER ARG R (1954)  SEAR o e (1952)

- 300 —



10)
11)
12)
13)

L BETE - BB S R T AL A v ofigfl

; Ciamician,G. and Silver, P. ; Ber. 45 42 (1912)

Nenki, M. ; Ber. 14 1144 (1878)

Stephens, H. N. ; J. Am Chem. Soc. 48 2920 (1926)
Stephens, H. N. ; J. Am. Chem Soc. 57 2380 (1935)
Semsman, E ; Ind. Eng. Chem. 24 1184 (1932)
Herberger, J. H. ; Ber. 72 1640 (1939)

Fisher, G. S. ; Ind. Eng. chem. 43 671 (1951)
Lorand, E. J. ; U. S. Patent 2438125 (1948) 266447 (1953) 266448 (1953)
WE, g, T, fb; 55 166 (1952)

Sabatier, P. et Murat, M. ; Cr 156 184 (1913)
Criegee, R. ; Ber. 72 1801 (1939)

Kahrausch, M. S. ; J. org. Chem. 15 763 (1950)

— 301 —



