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Aerobic Ring-Opening Oxygenation of Cyclic Ketones Catalyzed by Oxovanadium(V) Compound in Acetic Acid:
Studies on Environmentally Benign Synthesis of Adipic Acid
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Abstract: The reaction of cyclic ketones with a catalytic amount of trichlorooxovanadium under an oxygen atmosphere in acetic acid
caused oxidative ring cleavage to provide dicarboxylic acids. This reaction can be applied to the environmentally benign synthesis of

adipic acid from cyclohexanone.
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GERToT, TORE, WVTFNROBEELRIGPETLT
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Table 1
(0} 1 mol% Catalyst

(0]
O (baloon), AcOH
@ o Sy On
(0]

Run Catalyst Temperature Time (h) Yield (%)
1 VOCl; It 168 48
2 VOCl; 65°C 70 54
3 V505 65°C 120 41
4 VO(acac); rt 168 31
5 NH4VO;3 It 168 27

Z D Ckic, HEBR Y b oS LT, BEERAGE R
FEELT. 1 mol%D A ¥ v ZHIL S F V0 LEET,
65C TRIGZ (ToTz, ZOFR, WTINOHE L BROD
CANK o EEEPREOINETED Z L3 TE 7 (Table
2),

Table 2
Q@ 1mol% vocl, o o
0, (baloon), AcOH W
HO n OH
n 65°C
Entry S.M. Time(h) Product Yield (%)

1 n=1 90 Gulutaric Acid 43

2 n=2 70 Adipic Acid 54
3 n=3 72 Pimeric Acid 63
4 n=4 79 Suberic Acid 48

5 n=28 79 Dodecanoic Acid 51
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BRICRIAERMNE LD EETH LI Lz, 2R,
AR EEDE L L 1IH-NMR A7 R ZHNWTO
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L7z, BEANZ b (MS) . &EGCMS-QP1100EX
BEEOWMEEZHVCRE L, YUV A5 aon6sn
~ 7T 7 4 —i3. E®{LF Silica Gel 60N (spherical,
neutra) = W CiTo7, B/~ 757 ¢— (TLC)
DX AL ZH TLCT VI =7 Ly — F20x20cm ¥
U B 7N 60F254 RWTIToT,

BRI P EiZ o BRERS b BRKIGO— R
e
MEFEEIT. BR7 M Eide BRERY b
(4.60mmol) % EefE (10ml) [T L. 4% =k
SRFP 7 (8.0mg, 0.046mmol) FNZ. 65C TiE#:
Lz, RIG#% TLC THH L. EBTHLIERKRT Hv
DL LA T, KE 10ml iz, EFEE=F 1 (50ml
x3) THiH L. fafniAtEk (10mlx3) THiFL, A
A EKERES T R ) DA TER L%, BREZEEL
foo BONTHERMEZ VISV T LI T T
T4— (Zumukh o AR )R ERBE) IZXY
HERL, CHALRUBEERRT AR VEBEOHGBES
7s

7 % VB (Glutaric acid) , 7 ¥ ¥ B (Adipic acid) |
v 2 Y B (Pimelic acid) , XX V) & (Suberic acid) ,
K54 v _B (Dodecanedioic acid) 35X U'6 —F %Y
~7% B (6:0xoheptanoic acid)

B 6 ODAEMTIVTRLRAEL L THRSAW
DT, TIREDARY MAT— 8 L OHBKRE{To T,
FORER, ETOBECENT, FRIENH/HILZ(L
A%®. IR, '"H-NMR, MSOEFEA N7 b LT — 2 (3%
DD EFERIC—E LT,

6 —FFY—6—7x=~FY¥ B (6:0x0:6:phenyl:
hexanoic acid)

IR(neat) : 2942, 1702, 1598, 1448 cm
'"H NMR (CDCl,) & : 8.08 (1H,d, /= 9.3 Hz),
7.95 (1H,d, J=7.3Hz), 7.63 7.45 (3H,m), 3.02
(2H, t, J=14.4 Hz), 2.44 (2H,t, J= 14.4 Hz),
1.85-1.73 (4H, m)

MS (m/z) : 222 (M*)
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ft#HEH S T. cyclohexanone (451. 5mg, 4.6mmol) %
15 S EFEE (3.9nl) (TR L. AX /AT U0
v (8.0mg, 0.046mmol) ZANA. 65°CTHEEELI, 7 2
BERT:. /K% 10ml MNAZ. EFER=F L (50mlx3) T
HLU., #afngiEk (10mlx3) CTHiE Lz, FHELE
KFEEET Y T A CHEHMRL-®%, BEXBEELTT VY
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CEEOMARY (472 4ng) 1B,

50%KEE{LH U 7 LKIAIR 6.9m] LV =FLz—F L
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TFNE—TFTVEREER LIz, ZOVTYAZL DY
TFNZ—T AVERD LBEREE, BonHERY O
VEFNT—T ARRICINA BB THRE L, 3 B,
VIFAT—T N 20m] FMA CEREE ER. 7 ook
L 20ml EMACHEBEE LR A TUVEVEBEY AF
LBIOT L ZLEEDY A F LIRS (870. 8ng) 2157,
'H-NMRIZE Y, TV LEEY X F IR 57% T, 7
NEVEEY A F IR 135 TELR TS Z &3 bh
P, BB, 'HNMRTF — F XTIV E VI AF L ET
VEVEEUAFLOELDLDEFERIZ—E LT,
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