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A CGetylation O PhenolS Catalyzed by SOlid BaSSin SOlvent-free
Condition Under Microwave Irradiation

YANG Lin-fang[BAI Yi-kui’' IXIANG Qun
[Coffege dT Cremisfry [(Td Lff P Sciences [Z"elinng Normnf Uni” ersily L M1 321004 [ héinng CChino O

AbSraC [Al120 3 supported solid base catalysts were prepared by the microwave impregnation and the
traditional impregnation. The catalytic efiects on the acylation of phenOl with acetic anhydride were
investigated over the catalyss prepared by the microwave impregnation and the traditional
impregnating Dand these of the non-suppor@d solid bases. Of theses catalysts the microwave
impregnating one K2C0 3 Al20 3was good. The yield of phenyl acetate was93.5% at 0. 168 mol ratio of
catalyst/ phenol (60 O . The acetylation of phenol analogs that catalyzed by this catalyst under the
microwave irradiation Othe reaction time using the microwave heating was much shorlér than the
traditional method [for 9 min vs 150 min O with the yields of substituted phenyl acetate increased
dightly [¥5.8% [0100.0% vs61 6% [98.4% O

Key WOrdS[ixolid baseslacetylation [phenyl acetate [imicrowave [fine chemical intermediates
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R, B R RER, R4 5% . ZHERF
TERH R AT SR 15 e, R E MM RER
P RIRE ; 7. e IE A AR 3R 4 i B e Fn Xt 3R 35 69
BRERE, BHEXNZBEERN S RETH,
RAH Y SREIMRN S TFE RS BT

AR SCHEETRH BB A T, R EARL
BN ZBALR B, 5T ZBEBy M. o T k& e
BEWENS 5 RNL, BEELR T 'R, KK
BRFHE R ILEFEY REEYRHR, &
FmAFRRF AR RREL, FEREMAEN
B, BEEXKEET RN R, BT RI#E
x,

1 LRSS

L1 FEMERSEA

P70D20T] - D, % (6 Ll i AR X 4 22 1
b e 28 A B A 5] ) \ Naberthertherm I 3 4 (48
Nabertherm /A 7] ) .400 MHz B 8% 3t IR % (77 2=
Philips A7]) . AFRFBEFIEH AR,

1.2 $%
L2.1 AKEEKBEZGHE

1 Jeptfb 3 AR Bk ) : L KOH/ALO,
ABI(m (%) /m(ALO,) =0.2),2 g KOH % F K
LA 10 g ALO, , (EHRIFHBE, RS
Bl h, ELIMTRE THRBMEKSELT, 5D
BEaEH 120 CTHE 16 b, BFEE, B/ T B3840+ 500 C
Hpe3 W' @R, LAty NaOH/ALO,
#1 K,C0,/AL 0, B4R,

03 4 4k 50 P P B 4B S e 1 &1 L KOH/
A-lzoa jjﬁlj[m(ﬁ)/m(Alz():;) =0-2] ,2 g KOH M
10 g AL O, {E-5HFEE 10 min, B F =AM P, AL
B (500 W) fm# 20 min'™, RIGHA D PN TE
500 CA¥%e3 h, EH &M, LI, 2 5HE
NaOH/Al, 0, .K,C0,/AL 0, [ 5,

1.2.2 B4R LBALR B
1.2.2.1 ik

7100 mL = OB M B m A 1.974 g(0.021
mol ) JF 1 2.92 g K,C0,/ALO, (I -3) (n( 1 -
3)/n(%ERK) =0.168), F 60 C Pk 30 min, F 0
2.4 g(0.024 mol) Z.BREF, 8kLE7E 60 CHEPE2 h, K
NEBRAMEEITRE. REEHEE, MALERZ
BZBR B L E AR, EER A EERZBE
Ao
1.2.2.2 S

100 mL = A EME P A 1.974 g(0.021
mol ) /1 2. 92 g K,C0,/ALO, (I -3) (n(1I -

3)/n(ZERB}) =0. 168, 1%k (280 W) $H M 3 min, il
A 0.024 mol(2.4 g) ZBEEF, tH ¥k (280 W) M8 6
min, REEHRIG , AL R ZBRZ B, gk & Bk
B, R B A 2 M

2 £R5ite

2.1 FAEBEEENERZ B LKR
B AR KB B R BT .

o]
I

OH CH,
Solid base
+ (CH5CO),0 _—_.Solvent-free + CH3;COOH

FRT, KRS LB R RS, 78 T L
IG5 2% 1B 1 1k 7 60 2 BB A R B AR AL BOR (LR
1),

R LENT B KR BN W
Table 1 The comparison of different solid base catalysts for the
acylation of phenol with acetic anhydride under

solvent-free conditions

FE AL RS Ak =R/ %
1 I-1 NaOH 77.1
2 I-2 KOH 60.3
3 I-3 K;CO, 71.4
4 — 57.5
5 0-1 NaOH/AlL, O, 50.7
6 I-2 KOH/AL, 0, 55.2
7 -3 K,C0,/Al, 0, 75.6
8 m-1 NaOH/AlL, O, 58.1
9 m-2 KOH/ AL, 0, 65.5
10 m-3 K,CO0,/AlL,0, 82.7

“—RABAERAEAR. RS ZR, KRLH A 150
min, n( 4L ) /n (CHBY) =0.252,

B3R 1 A, S & B AEAL ] He AR B B
BREMEARERAEAREABERT(I-1 5
Ah) o B M 2SAE4L3 Y K,CO,/ALO, (=N
82.7% ) b 1 # K,CO,/AL0, (=2 H 75. 6% )
1 KPH K,CO, (N 71. 4% ) AL R AR o
KOH it R B R KBS, NaOH AT R
NaOH #4628 LA By 4 fh SR L0l 87 . 38 5 Bk
BHRRAEREAEREIFBEEFT2RE. FlW:
K,CO, B ikhl &ropibn I -3 LEREE
Ru 1 -3 bR 4T {8 NaOH 41 . KOH 41K fi
BEERT -1/ 1 -2 LBREHSHOMEAR T

-1 A -2 fEfbBRE -

Bk b kA AL R A A AR, L
R 4 1Y SR B R B K, C0,/AL0, (I -
3) LR B -
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The result of acylation with different molar ratios
K,C0,/AL,0, (Il -3)

Table 2

n( Il -3)/n(FEE)

0.042 0.084 0.168 0.252 0.336

7=&/% 78.5 79.3 83.2 82.7 . 819

RBLAA R, AT 150 min,

M2 2 ATA, BEE AL R B N, Z BRI
PR BT, X n (I -3)/n(ZKBY) =0. 168
i, Z BRI R B, N AR AR, =R
HHABB/N. TTEEREE ALO, S HM =Y Z %
Bg, LR A B 0, REE B, Bib, &
AFIAER n(Il -3)/n(3EE) =0. 168,

2.2.2 REBESNFHFERGH R

-3 4, n (AR /n(EB) =
0. 168 , R FfEGuin # i 5 B, 5 B8 1R BE X X By 2. Bk
(A A 3:03-A R U N

£3 BEXRNRAFEM
Table 3 The result of acylation under different temperatures
RE/C
25 50 60 70 90 120
FEER/ % 83.2 89.6 93.5 91.3 90.8 84.7

B2 L2 LRI 1] 150 min,n( 1T -3)/n(8) =0.168,

HE3 R, sERMBEN 60 C, BREMR,
PEAL I B2 SR 4 R T AR AR , AT R LT , Bl
BERMBE LFA, ZBRERN = RER,60 CH
RER, REFA BRI MER. TEHTREH
T A BB TR A T i, i, R il BRI 5 3 3R
e
2.3 M-3@¢ABERDIBERE

BRI ANTF \

0

OH ogc}g

K,COy/Al \' AN
KaCOyALOMW) R{‘) + CHCOOH

AN
i
R > + (CH5CO),0 Solvent-free
la~n 2a~n

R=a:H.b:p-F.c:p-CH; .d:p-OCH; .e:1-naph.f:2-naph.g:p-NO, \h:
0-NO, .i:0-Cl.j:m-Cl.k:p-Cl.1:m-OH ,m;0-OH ,n:p-OH
ELEAINBELEAH T, HETH -3
Xt £ R B EY £ BEAL S RL A A3 R, 3 HE Btk
EREGIMBERT S BB R, SR % 4,

#F4 IEBEFT,K,C0,/7ALO, (I -3) S AREBRMARES 28
BB A0 RN 7= 2R A B )

Table 4 The result of acylation of substituted phenols
=R/ %

A M
Ik BT
1 = 93.5  98.6

THNMR( CDCl,,

s L2 400 MHz) 8y

7.40 (1, 2H, Ar),
7.27(m,3H, Ar),

98.4 99.8

,,

=~

Q
g

96.8 97.1 7.14(d,2H,Ar),
6.96(d,2H, Ar) ,
2.31 (s, 3H,—
CH, ), 225 (s,

3H,—COCH, )

6.98(d,2H, Ar),
6.76(d,2H, Ar),
3.79 (s, 3H,—
OCH,), 2.28 (s,
3H,—COCH, )

7.83(d,1H, Ar),
7.70(d,1H, Ar),
7.57(d.1H, Ar) ,
7.43 ~ 7.39 (m,
2H, Ar),7.25 (1,
1H, Ar),7.17 (d,
1H, Ar),2.20(s
3H,—COCH, )

7.80(d,2H, Ar),
7.76 (d. 1H, Ar) .
7.54 ~7.44 (m,
3H, Ar),7.21(d,
1H, Ar),2.31 (s,
3H,—COCH, )

8.28(d,2H, Ar),
7.28 (d.2H, Ar) |

H,C

a

e
(=]
s

96.2 98.5

|£)
=

H,C

73
=]
==t

96.5 99.7

3

oot

97.3 91.4

\/O 8

0,N L) OH 81.0 97.9

S

61.6 75.8

90.6 94.3
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=
2
=]
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PRNNoONNN®
LWL —
UMW o
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B
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o
A
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o
O
=]

10 91.2 97.5
7.08 ~ 6.95 (m,
3H, Ar),2.29 (s,

3H,—COCH, )

o
Q:
a

1 97.2 100.0 7.24(d,2H,Ar),
7.01(d,2H, Ar),
2.28 (s, 3H,—
COCH,)

7.16 (t,1H, Ar),
6.73 (s, 1H,—
OH) ,6.63(m,2H,
Ar),6.53 (s, 1H,
Ar), 2.28 (s,
3H,—COCH;)
6.92(m,2H, Ar),
6.70 ~ 6.79 (m,
2H, Ar),2.23 (s,
3H,—COCH,)

6.97(d,2H, Ar),
6.72(d,2H, Ar),
4.81 (s, 1H,—
OH), 2.23 (s,
3H,—COCH,)

BB ARG RBE— R BRE 60 T ,n( I -3)/n(EB) =
0. 168, K257 i JE] 150 min; 3 k— Bk Th 2 280 W, 52 LA B 9
min,n{ I -3)/n(ZE) =0. 168,

=]
a
N

o

s

12 85.9 98.9
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98.4 100.0

=
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SEGE MG, TTE I8 5 (280 W)
T, BB 5 Z B BT B9 BN BT [B] 8 9 min B P 3R7E
75.8% ~100% ,MiEAE G AT, R 5 2R
A4 52 R B (] 150 min B 7= 2 61. 6% ~98.4% , 7]
R KRR E T RN B E, & T RO EE,
BN R RL A T BB AL e B AN RSl BE R /E R 1
AR R N BN EERE,
2.4 N-3EXEMZEBARHNEESFEARE

I -3 e, s, &1 -3 5B
Z AR SN B B I RRSR, [l 5 A 4k i 8 PR
BT 200 CHt2 h L, LRERIEKRS, M-3E
HHER4R, ZBREB=EAAE 0% L) L, BEEME
RS =R B TR,

#5 0-3EEERARE
Table 5 The result of acylation of phenol with catalyst K,CO,/
ALO, (1 -3) for re-use v

EEKREK
1 2 3 4 5

LR BETR/ % 98.6 93.3 92. 1 90.7 65.2

BRL & A BT AR 280 W, BLRLAS fA] 9 min,n (I -3)/n(E
) =0. 168,

3 HFi

B & K,CO,/AL O, Bk, EZRNE
BUFRITEYE, ZBRE RN 82.7% MR T HAb R
RIS £ 2R L ; 5 P AL R TR B R R
Wi Z BE AL SR, , Sl s R B 52 7 B S8/ 2R R
FEGEM B (9 min B 150 min) , R WA B
(75.8% ~100. 0% H61. 6% ~98.4% ) ;BT , M

WA EE M 4 R, ZRFERRF=FAET 0%

SE W
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