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SBA-15-SO4H-Confined

Acidic lonic Liquid

pluronic P123
4 co-condensation OX|dat|on [MOIm]HSO4
_—
Si(OEt)4 HCI (1.9 M) H202 (30 wt%) acetone
+ HoSO4 (1 M)
(MeO)sSi”~ " sH
SBA-15-Pr-SH SBA-15-Pr-SOzH IL@SBA-15-Pr-SO3;H
1N g '1/\/\803H .: IL = [MOIm]HSO,

pluronic P123: HO(CH,CH>0)20(CH2CHMeO)7o(CH>CH»0)20H, SBA-15: mesoporous silica
[MOIm]HSO4,: 1-methyl-3-octylimidazolium hydrogen sulfate, IL: ionic liquid

o IL@SBA-15-Pr-SO3H (10 mol%) Q
/lk +  R'-OH )]\ _R'" +  HO
OH 40 h, r.t. (@)
(1.3-5.0 equiv) solvent-free
Products:
o) 9 o]
)J\ 2 Q )I\
Ao oh L Jy A Q °
n =7: 93% yield O 5 (0]
n = 8: 97% yield R2 - 9190 IdR2
% vi n = 9: 98% yield % vi % vi =H: 91% yie
96% yield n=11: 99% yield 95% yield 98% yield = NO: 96% yield
o] IL@SBA-15-Pr-SOzH (10 mol%) %
+ EtOH + H.0
R3 OH 40 h, r.t. R3 OEt
(0.7-1.5mL) solvent-free
Products: o
0 0 0 Q
OEt W]\
OEt Ot OEt n OFt
ON n = 8: 91% yield
2 n =10: 91% yield
OMe n = 14: 88% yield
94% yield 95% yield 94% yield 96% yield n = 16: 87% yield

Significance: Esterification of carboxylic acids
with alcohols using an acidic ionic liquid confined
to SBA-15-SO3H (IL@SBA-15-Pr-SO5H) as a cat-
alyst was described. IL@SBA-15-Pr-SO3H con-
sists of ordered mesoporous silica SBA-15-SO3H
where an ionic liquid [MOIM]JHSO, (1-methyl-3-
octylimidazolium hydrogen sulfate) was charged.
The catalyst promoted the esterification of various
carboxylic acids and alcohols at room tempera-
ture under solvent-free conditions to give the cor-
responding esters in 87-99% yield.

Comment: IL@SBA-15-Pr-SOzH was recovered
and reused three times in the direct esterification
of acetic acid with 1-octanol (GC vield: 15t use
100%, 2"% use: 94%, 3" use: 90%, 4" use: 89%).
Both N, adsorption—-desorption and elemental mi-
croanalysis demonstrated that catalyst loss of =7%
occurred after the 41 run. SBA-15-Pr-SO4H
[MOIM]HSOy (IL), IL@SBA-15, H,SO,4, and SBA-
15 showed lower catalytic activity in the esterifica-
tion of acetic acid with 1-octanol under similar
conditions.
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