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Autoxidation of Benzene and Phenolic Compounds Containing Isopropyl,

Isopropenyl, Vinyl or Allyl Group in Polar Aprotic Solvents

Hajime IwAMURO, Masahiko KANEHIRO, and Yoshiharu MATSUBARA

Department of Applied Chemistry, Faculty of Science and Technology,
Kinki University (Kowakae, Higashiosaka-shi)

Oxygen was blown into a mixture of cumene (1), m- and p-diisopropylbenzenes [(2) and (3)]1, p-
cymene (4), l-isopropenyl-4-methylbenzene (§), stylene (6), isosafrole (7), anethole (8) or isoeugenole
(9) in a polar aprotic solvents (DMSO, DMI, DMAc¢ or DMF) for 3~200h at 100~120°C.

The oxidation of (1)~ (8) with isopropyl or isopropenyl group in DMSO at 100~120°C took place

to give acetylbenzene (10), l-acetyl-3-isopropylbenzene (12), 1—acetyl—4-—1sopr.opylbenzene (14), and 1-
acetyl-4-methylbenzene (16) in high selectivity (100%), while a similar oxidation in DMF or DMI
yielded 2-phenyl-2-propanol (11), 2-(m-isopropylphenyl)-2-propanol (13), 2-(p-isopropylphenyl)-2-
propanol (15), and 2-(p-methylphenyl)-2-propanol (17).

In the case of (6)~(8) with vinyl or allyl group, in DMSO at 100~120°C gave benzaldehyde (18),
piperonylacetone (22), and (p-methoxyphenyl)acetone (23) as major products. In DMI, DMAc or
DMF at 100~120°C, the oxidation of (B)~(9) gave (18), l-phenyl-1,2-epoxyethane (19) that was a
precurser of (10), piperonal (20), anisaldehyde (22), (23), 1-(p-methoxyphenyl)-1,2-epoxypropane (24)

that was a precurser of (23), and vaniline (25).
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(1) : bp 152~153°C, d?=0.8640, n=1.4947
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(2) : bp 203~204°C, d¥=0.8560, np=1.4890

(3) : bp 215~216°C, d*=0.8671, n%=1.4899

(4) : bp 177~178°C, d%=0.8573, n}=1.4909

(5) : bp 79~80°C/19 mmHg, d#=0.9270, n3=

1.5304

(6) : bp 145~146°C, d?=0.9059, n3=1.5463.

(1) : bp 247~248°C, dy=1.1230, np=1.5730.

(8) : bp 232~234°C, d%=0.9860, n%=1.5591.

(9) : bp 267~268°C, d*=1.0839, n¥=1.5701.
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B) AR, RIGIREE 120°C T 24 h gk L7c R &
RS HMA UBMERIE R 1T o oo BUSK THKE
Mz, ~FVCRICHERMEL, KTCESMEF LD
Y, BT Y UL (EKY) TERL, ~XV N
HLTRIGH 4.3¢ 2\, RKisfio GLC (PEG 20
M, $0.28mmx20m, ¥ 5 AREE 60~190°C, HiEEE
2°C/min) IZIXE—0&ERY (10) XBD L h T, 2
TCRETFTCHEHE LB MS, IR R PMR 282 L
?t:b
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MS (m/z2) : 162 (M*); IR (em™) : 1688 (C=0),
1440 (COCHL), 1365, 1390 (gem~CH,) ; PMR (350ct)
:1.25 (6H, d, J=7.0Hz, Cs~gem-CH,), 2.45 (3 H,
s, COCH;), 7.2~8.0 (4H, m, ¢-H),
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MS : (m/2) 178 (M1) ; IR (em™!) : 3400, 1160 (OH),
1360, 1380 (gem~CH,); PMR (65D7%) : 1.28- (6 H,
d, J=7.0Hz, C,-gem-CH,;), 1.60 (6H, s, C,-
gem-CH,), 1.77 (1H, s, OH), 7.1~7.6 (4 H, m, ¢-
H), |
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MS (m/z) : 162 (M*); IR (ecm™) : 1685 (C=0),
1440 (COCH,), 1365, 1380 (gem-CH,) ; PMR (65DCh)
:1.24 (6 H, d, J=7.0Hz, C,-gem-CH,), 2.53 (3
H s, COCH,), 7.62 (4H, d.d., J=8.0, 36.0 Hz, ¢-
H), -
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MS (m/z) : 178 (M*) ; IR (em™) : 3400, 1160 (OH),
1360, 1380 (gem-CH,); PMR (6500h) @ 1.26 (6 H,
d, J=7.0Hz, C,-gem-CH;), 1.58 (6 H, s, C,—gem—
CH,), 1.74 (1H, s, OH), 7.32 (4H, d.d., J=8.0,
15.0Hz, ¢-H),
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Hz, CH,), 1.76 (1H, s, OH), 7.5~8.1 (5H, m, ¢-
H),
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MS (m/z) : 178 (M*); IR (em™) : 1705 (C-0),
1440 (COCH;) ; PMR (agggh) :1.97 (3H, s, COC=
H;), 3.39 (2H, s, ¢-CH,CO), 5.80 (2H, s, -O-CH,-
0O-), 6.50 (3H, s, ¢-H),

237 (p-RANFVT2=NV) TR BPY (23)

MS (m/z) : 164 (M*); IR (em™) : 1705 (C=0),
1440 (COCH,); PMR (850 :2.12 (3 H, s, COC=
H,), 3.52 (2H, s, -CH,CO), 3.80 (3H, s, OCH,),
8.00 (4H, d.d., J=9.0,17.0 Hz, ¢-H), .
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1040 (OH); PMR (8501 : 1,34 (3H, d, J=6.0Hg,
CH,), 1.75 (1H, br. s, OH), 2.71 (2H, d, J=6.0
Hz ¢-CH=~CH), 4,11 [1H, m, CH (OH)], 3.75
(3H, s, OCH,), 8.13 (4H, d.d., J=9.0, 17. OHz
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Table-1 Oxidation of cumene (1), m~ and p-diisopropylbenzene
[(2) and (3)], P_C}fmene (4), ﬂﬂd 1"mEthYl-4_iSﬂpr0$ 9 in DMSO or l.ﬁ“ % %
OH
penylbenzene (5). o
— _ _ (1) 10 (11}
Run | Substrate {Solvent| Temp. | Time | Yield | Product ratios
(c) | () | (%) (%) QJ\___... Eoz\
— ‘ DNSO or DMI
1 (1) DMSO 120 24 61 (18) 100
2 ” DMI 120 42 67 | (11) 100 2)
3 (2) |DMSO| 120 80 54 | (12) 100
4 ’ DMI1 120 70 58 |(12) 5, (13) 95 in DMSO or DM @ Ol
5 (3) DMSO | 120 200 43 (14) 100
6 ¥ DMI 120 54 o7 (14) 4, (15) 96
7 | (4) |DMSO}| 120 | 48 | 44 |(18) 100
8 » | DMI 120 | 64 | 52 | (18) 4, (1) 96 -nnym,mﬂ
9 (5) DMSO | 100 24 64 (168) 100 (4) us) (7)
0 » DMF 100 20 72 (16) 10, (17) 90
—-— _ ] —  Fig.-1 Oxidation products of (1), (2), (3), (&),
- and (5).
EE i ole BILERMIC VT GLC H¥IC X ) i
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Table-2 Oxidation of stylene (8), isosafrole (7), anethole

(8), and isoeugenole (9),

B bh, DMSO #AVv72iA, (D) 256k 1- ——— - . _
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Bk 1T eFN-4-AY e ARy (O T T S Thvsol 100 | 6 | 47 | C10) 35, (18) 65
rEbhic, DML 8L LTRAVEES, D 12 | »+ |DMAc| 100 | 8 | 15 |(18) 70, (1) 30
» Bk 2-(m~-A Y e N T 2= A)-2-T" v ) 13 (1) DMSO 120 26 48 (20) 40, (21) 60
- (13) 2%, B) 2biF 2-(p-A Y et v7x U » |DMI | 120 8 — | (20) 44, (21) 56
=)-2-Fu, - A5 BELhI, TDOEIR 14a ” o | ” 22 ] 52 | (20) 77, (21) 23
rE g 5~100% wRL, D ok o | DD B B T
LE#A+5L, DMSO »5\ ik DMI FHHT | | | $363 307 :
ORI SEEENRTRD bhviz, 16a| » v ’ 60 68 gig 27, (23) 59,
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PMR 0OBIERR»P GRER LTc, 18 | (9) |[DMSO| 120 | 72 — | Others 100
) BV (5) oFIETX, DMSO # fivw /i 19 ” DMI 120 | 28 | 17 |(25) 100
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Fig.-2 Oxidation products of (8), (7), (8), and (9).
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