T 23 FE BAXRFETIFH FWNHERIANE

N-1
ZERIETE T TD[4-hydroxy TEMPO + NaClJ/SiO, [Z &k % 7 JLa—)LED i aoER L
Catalytic oxidation of alcohols by [4-hydroxy TEMPO + NaCl]/SiO, under air
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Abstract: The oxidation from alcohol to aldehyde or ketone is one of the important reactions in the organic synthesis. 2, 2, 6,
6-Tetramethyl- piperidine-1-oxyl (TEMPO) was used on the oxidation as an oxidant of low toxicity. We found that 4-hydroxy
TEMPO was easily adsorbed by silica gel in nonpolar solvent such as toluene, 1,2-dichloroethane, and chloroform. Aerobic
oxidation of alcohols using supported reagent ([4-hydroxy TEMPO + NaCl]/SiO,) and Fe(NOs)3-9H,0 was achieved high yield of
corresponding carbonyl compound in a short time. [4-hydroxy TEMPO + NaCl]/SiO, was easily prepared, and can be easily
separated by filtration.
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2,2,6,6-tetramethylpiperidine-1-oxyl (TEMPO)% F\ =il BERIRR{ LIS Cella 33 L UY Ganem 12 L » T Sz B9,

— R, TEMPO % HIWeBE(EEU G E TEMPO Z A AR S & 5 72Dl IV 7 BAVAINIILEE L 72 % . Z o8y
FRfb & U CRIEIERRET Y UL, I — R P UT7 2 — MBI UWHEAR EAMEA S, Hio, BRITRIGH%IC
U BBEEMD KD TH D Z &b, BERAMARRKIGE LTERSH, IHETIRELS ORERRESN TS B

A DIIAY— R & U CEHAUE IS EROR U ~— 03K HICREEE @0 S SRS A WV 2 508 % 1
FL TS Bl FER 3 RN S T L 0 RIS 2 T2 O S & OBl = 0 04 <, RS w7
AR LWV C O RUS AR GITEITS A Z LN TE S, E61T, ISEIZAEIC X » TAS IR %
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UAETIE TEMPO %3 U B 4907 E OEIRRIALFREAS S8, REY—RRISITSHT 2850302 B 2nbox
JETIE, AT H T —3 3 LR Pl Lo TRUGHKIZ TEMPO Z([BI[T2% Z LR TE 543, TEMPO Z#&ffiL7-Zh
b ORIEEREA D121, BEHOMIGELEE T 5.

AEl, 12-V7 naxm X RS LT3 T 4-hydroxy TEMPO IZ X AFLEGZAT - 7288, BUSBICT Y B 70
ZMNz %L 4-hydroxy TEMPO WEFIZ Y A7 MIRESID Z ENEI LT, £2C, HFR{ZEE LT 4-hydroxy
TEMPO/SIO, ZFHHL L, Zhz R 7 b a— L ORI LS & i LT-.

2. MERBLIOEE

12-v7aax X AR GmL)H, 4-2 hF X U070 —)0 [1a](2.0 mmol), 4-hydorxy TEMPO/SIO, (0.1 mmol/g,
1.0 9)3 LT Fe(NO3)3-9H,0 (5 mol%)Z =i C 7 R L < <95 & 24 DI T 4-A NF XU XT LT R
[2a]%157=. TEMPO 35 L T* Fe(NOg)3-9H,O Z MW eB UG, &g 2 2 & CROMEERNH 725 Z &3
WEEh s N 22T, Bexptifvh# 4-hydroxy TEMPO & & b2 ) BA VTHERL, Zha AV Osicks
B BOSHEE & INERZ el L7- (Table 1). FAW=HAk# O C FeCls, FeCly-4H,0, CuCly-2H,0 3 X T NaCl 23 T
BY, FTH FeCly 2 V2 &I bR CHRBISHE S D Z QI L7z, XU Xk Rr—/L [1b]OEMEIZINT
FeCl, Z W% &, FeCly OVEMIC LY 1b 8 2 BAL LI EAY 7 ==L XA F)Lx—F )L Bk L, BRI~ 7
= /2 [2b]DIHRIT 24 %L 72> TLE-72 (Run8). ZAUIxFL, NaCl ZHHEFSHE728551% 3b BNAERE I 20 2 F
BENAGDH 2 EMTET (Run9). T, USIZHAW DI % NaCl (ZR7E LT-.
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Table 1. Effect of chloride in supported reagent on the oxidation of alcohols. Table 2. Aerobic oxidation of alcohols using [4-hydroxy TEMPO+NaCl]/SiO, and
Fe(NO3);-9H,0.
OH [4-hydroxy TEMPO+MCIX]/SiO, o
I Fe(NO3);-9H,0 I OH  [4-hydroxy TEMPO+NaCI]/SiO, (A), Fe(NO3);-9H,0 (B) 0
1 2 " > 1 2
R* R r.t., DCE, Air (1 atm) R® R R1”OR2 rt., DCE, Air (1 atm) RI” TR?
la:R!=4-MeOPh,R?=H 2a,2b
1b:R!=Ph,R2=Ph
Run® Alcohol Catalyst Time (h)  Yield (%)
Run® Alcohol MCIx Time (h) Yield (%))
1 la none 7 24 1 J@/\OH 5 mol% / 5 mol% 2 98
MeO
2 la FeCly 1 86
3 1a FeCly-4H,0 2 93 2 ©/\°H 5mol% / 5 mol% 2 96
4 la CoCl, 7 94 oH
5 1a CuCl-2H,0 3 93 3 ©/\ 5 mol%/ 5 mol% 2 o7
6 la MnCl,-4H,0 7 27 oH
4 5 mol% / 5 mol% 5 96
7 1a NaCl 3 9%
8 1b FeCl, 3 24
OH
9 1b NaCl 7 99 5 A~~~ Smol%/8mol% 4 9
a) A mixture of alcohol (2.0 mmol), [4-hydroxy TEMPO+MCIX]/SiO, a) A mixture of alcohol (2.0 mmol), [4-hydroxy TEMPO+NaCl}/SiO,
((0.1+0.1) mmol/g, 1.0 g) and Fe(NO3)3-9H,0 (5 mol%) was stirred in ((0.1+0.1) mmol/g) and Fe(NO3)3-9H,0 was stirred in 1,2-dichloroethane (5 mL)
1,2-dichloroethane (5 mL) at room temperature. at room temperature. o ]
b) Determined by GLC analysis using n-dodecane as internal standard. b) Determined by GLC analysis using n-dodecane as internal standard.

I IIEE DK DIFAENT Lo TRIEDELS 722 Z &N LTz, BRE & RERSAE T, 4-hydroxy TEMPO, NaCl ¥
KO BTN EKEEHTOKHERL, TREPTEDORME TR S, S/KHEERASEZ R L7-. 75°C, 20 mbar
CHER S BT RRAIEZ 1a ORLOSIZ WD &, BN HE S5 £ TIZ 5 RFMZE L7278, 65 °C, 40 mbar TRz
ST DOE WD & 2 RO TERS L, KT EOHEIMIAE S BUSHE O EF AR Sz, L L7RA 5, 65 °C,
70 mbar CTHEG: S B 7= & /KRR CIIOSITIE L A T L2~ 7.

Flix DT v a— VOB E T T (Table2). <2 LT v a— VL 1k, 2 fILI AR C H % & E 20
W85 Z EMNTE (Run 1-3). LavL, T/Aa—Ldt Ru P FREO SRR EN K& ) & SOGehs R 22 L
72 (Rund). £7=, BMIETY va—LOB5E G RERICER CHMZ 155 Z L3 TE 72 (Runb).

PRS2 A X 0 [BII L 7= [4-hydroxy TEMPO + NaCl)/SiO, Z Fiii fl L, B{bUsZ1T-7-. la DRk TiX 2a
DOWEMETT 5 7L<, #BVIEL 6 RIDOKSIZHANS Z LB TE .
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