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Acetylation Catalyzed by Functionalized Ionic Liquid bmim OTs

LIU Lu LIU Ye* CAI Yueqin

Shanghai Key Laboratory of Green Chemistry and Chemical Processes Department of Chemistry
East China Normal University Shanghai 200062 China

Abstract The functionalized ionic liquid of 1-butyl-3-methylimidazolium toluene- p-sulfonate ~ bmim OTs dis-
solved in 1-butyl-3-methylimidazolium tetrafluoroborate ~ bmim BF, can efficiently catalyze the acetylation of
benzyl alcohol under neutral reaction conditions. It shows high activity and stability even after recycling use ten
times. A multicomponent ionic liquid system  bmim OTs- bmim BF,; exhibits good universality to various
substrates such as alcohols primary secondary and tertiary  phenols and amines. The formed intermediate
of AcOTs derived from the reaction between bmim OTs and acetic anhydride Ac,O is the catalytically active
species with the supportive information from *C NMR analysis.
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1- -3-
bmim OTs '8
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19
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1.1 bmim OTs
18 bmim OTs.
100 ml 17.5g 0.1 mol 1-
-3- bmim Cl
20 4.8¢g 0.12 mol 19.0 g 0.10
mol TsOH H,O
2 h . 100 ml
2 h
29.3 ¢ 94.6% mp=67 C
ESI-MS Agilent 1 100 LC MSD-
VL m'" = 171 bmim m~ =z 139

OTs  .'H NMR Bruker Avance 500 D,0 &y
0.8 m 3H CH; 1.3 m 2H N' CH,CH,CH,-
CH; 1.8 m 2H N'CH,CH,CH,CH; 2.4 s
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104.4 g
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1.3
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DMAP DMAP 2.2  bmim OTs- bmim BF
4
2
bmim OTs- Bmim BF DMAP
4
14 DMAP 15 bmim OTs- bmim BF,
1 bmim OTs DMAP
Table 1  Comparison of the catalytic performance between
bmim OTs and organic amines in bmim BF, 2
and organic solvents for acetylation of benzyl al-
cohol PhCH,OH DMAP
4 12
Entry Catalyst Solvent Time min  Yield® % :
1 - - 720 96 2 bmim OTs- bmim BF,
2 1% bmim OTs — 40 95
3 1% bmim OTs 1 4-dioxane 60 98
4 1% bmim OTs CH;CN 90 96 10
5 1% bmim OTs  bmim PFg 180 94 bmim OTs- bmim BF,
6 1% bmim OTs bmim PFq 30 81
7 1% bmim OTs — 30 93
8 1% bmim OTs 1 4-dioxane 30 91
9 1% bmim OTs CH,CN 30 88 12
10 1% bmim OTs bmim BF, 30 97
11 2% bmim OTs  bmim BF, 20 98 2 bmim OTs- bmim BF,
1 5% bmim OTs bmim BE 10 99 Table 2 Recycling use of bmim OTs- bmim BF, for
0 s 4
13 10% bmim OTs  bmim BF, 5 99 acetylation of PhCHLOH
14 10 % pyridine 1 4-dioxane 10 98 Entry Recycling times Time min Yield %
15 10 % DMAP 1 4-dioxane 5 97 1 5 99
16 10% NaOTs 1 4-dioxane 20 97 2 5 99
17 10% NaOTs bmim BF, 10 98 3 210 > 99
18 109% NaOTs 1 4-dioxane 5 87 Reaction conditions  bmim OTs 10% 0.001 mol bmim BF,
19 10 % NaOTs bmim BF, 3 91 1 ml. The other conditions are the same as in Table 1.

Reaction conditions PhCH,OH 0.01 mol

Ac,O 0.02 mol

reaction time was determined by the disappearance of PhCH,OH

acetic anhydride

solvent 1 ml reaction temperature 50 C . The

spot on the thin layer chromatography plate.

* GC yield of acetoxymethyl-benzene

bmim

1-butyl-3-methylimidazolium OTs

DMAP 4- dimethylamino -pyridine.
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3 bmim OTs- bmim BF,
Table 3  Universality of bmim OTs- bmim BF, for acetylation

of alcohols or amines

Time Yield
Entry Substrate .
min %
NN

1 OH 10 99
PN NN

2 OH 10 99

3 OH 20 99

4 w 60 99
OH

5 <_> OH 40 99

OH
6 @ < 20 99
7 \FOH 20 99¢

OH
8 >—OH 300 79 4
OH
9 / N Qb ¢
’ COOBu ‘ COOBu 480 o2
COOBu
OH
10 | o~ 10 99
e
11 OOH 20 99
PN

12 HOY 40 99
13 HO @ OH 20 99¢
14 HOQNOZ 120 99
OH
15 ~
CC
16 <_>~NH2
17 O/\NHZ 5 99

60 99

5 99

Reaction conditions  bmim OTs 10% substrate 0.01 mol. The
other conditions are the same as in Table 1.

“ Di-acylated product obtained only.

b Isolated yield.

¢ Pyridine used as a catalyst under the same conditions.

BF,
2.3 bmim OTs

M+ OTf 4910 12 OTf~

C AcOTf
OTf 4
OoT{ OTs™
bmim OTs
1
bmim OTs Ac,O
110 CDCly
BC NMR 8=166.0
Ac,O C=0
6=173.4 491012
CH;C" OOTs
C™=0 . bmim OTs  Ac,O
AcOTs
C™=0
OTs
bmim OTs

- O
NP .
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\—/ I

[bmim]OTs

PhCH,0Ac¢ + AcOH
Ac,0 (5=166.0)

PhCH,OH

H-C n-Bu O 0
N / _ [ I
N”ONT CH3COO™ |+ H5C ﬁ—O—C*—CH3
\:/ O

AcOTs (6=173.4)
1 bmim OTs
Scheme 1 A proposed mechanism of acetylation

catalyzed by bmim OTs

3
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