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Anions: BF, tetrafluoroborate [BF,]
PF; hexafluorophosphate [PF,]
NO; nitrate [NO,]
CH,CO, acetate [Ac]
CEF,E0; trifluoroacetate [TFA]
CH,S0; methylsul fate [MeSO,]
CF,S0; trifluoromethylsulfonate [TfO]
(CF,80,),N- Bis[(trifluoromethyl)sulfonyl] amide | [Tf,N]
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H 1. 0124 HHOUA =482 O
Biocatalyst Reaction Ionic liquad
Lipase Transestenfication [BMIm]PFs]
Alcoholysis, ammoniolysis, pethydrolysis [BMIm][PFg], [BMIm][BF4]
Kinetic resolution of chiral alcohols [BMIm][TH:N]
Resolution of amino acid ester [EPy][BE4). [EMIm][BEF,]
Kinetic resolution of P-chiral hyvdroxymethanephosphinates [BMIm][PFg]
Esterification of carbohydrates [MOEMIm][BE]
Synthesis of polyesters [BMIm][PFg]
Alcohol dehydrogenase Enantioselective reduction of 2-octanone [BMIm][Tf;N]
Thermolysin Synthesis of Z-aspartame [BMIm][PFs]
a-Chymotrypsin Transesterification [EMIm][T:N]., [MTOA][Tf:N]
Esterase Transesterification [BMIm][PFs]
Subtilisin Resolution of amino acid ester [EPy][TFA]-H20 (15:85. wiv)
B-Galactosidase Synthesis of N-acetyllactosamine [MMIm][MeSO4]-H20 (25:73, viv)
Peroxidase Oxidation of guaiacol [BMIm][PFs]
Laccase Oxidation of anthracene [BMIm][PFs]
Formate dehvdrogenase Regeneration of NADH [MMIm][MeSO4]-H20 (25:73, viv)
Baker’s yeast Enantioselective reduction of ketones [BMIm][PFs]-H-0O (10:1)
Lactobacillus kefir cells Asymmetric reduction of 4-chloroacetophenone to [BMIm][PFg]. [BMIm][THhN]. [OMA][Tf:N]

(R)-1-(4-chlorophenyl)ethanol

3.1 Lipase
=PPIPN
SII=0HHA

oil2

=2 ot0

3.2 Protease

Erbeldinger=

=I1E02t

et 2D JIEQ RIB0NA 2Ot

thermolysin2

2 0ICH.

ol
rir

Sheldon2 o=y

H

Hi=otlt= A

o

S IGHALCEH

/]
(=2

glstE  (racemate)2

O S0l

Ol A ENE/A=0,

SHEid ot

S[R=}
—_ o

0x

0l

Olgotd Ol=2d

esterification2

8 Xl 01l A

LipaseE

2 0ICH.

lipaseE 0| &Z05tRULt Lipase=

SAZA, die JIHE2 = oil2l HZHOA

249 QIISMUA lipases

Ab

—

|0

2

T
=
o
ol
rr
e
Ja

H2=2
o=

0l0
|0

2

Yanl

lipase

[Bmim][PFs]2t [Bmim][BF4 WA Candida antarctica S2i lipasell EHSAHO|

P

rr

falg=s)

Ja

o=F2

o]
U
0

o=

1L
air

JA

10
H

CH 1—phenylethanol

C

=)

10
0z

1 X 01l A

T

02
o

i

|

OLR A

— o

00
0
0

49

o =2

K
fol

HHIOIA  dipeptide Z-aspartame=



e}

Bl

f

=

Bt

ethylacetaeOll A 2

=2
=

a—Chmotrypsin

S IGHULCEH

ol

=

JU

&0
o)

Ol
101

~
e}
4K

70
000

o)

ethyl ester2|

acids

N-acetyl-L—amino

Ju

olo

o)

F

Aol A2

OH
=

2y

0l

i)

00

FE 0 =201 SUEACH

SEA
S

JIS0H0IA 20

o
TT

< 0]

A
(=]

3

()
[ul)

t

9

=)
=

t

Al
3.3 Oxidoreductases

transesterificationO|

H

A
(=}

-
o

_

)

)

IH

Blge F2 Ot

Olzd AHMOHAS

(0]
fuld

=g

2|

=

o

b

At shEt

I Oil A

X

ol2d A

.

dUECe=Z

o1

ol
K

0l

o

JU

C

[
[

N

gd=

laccaseJt

peroxidase 2t

00

)

o)

[Mmim][MeSO,] 2

Candida boidinii 22l formate dehydrogenaselt

CH

=2 =1t halide 0I20ILCt.

<H

=
=

Kk

&
[

Ju
o3

o0
I

110
n0

X0
4D
o[

0l

=

[==}

Ols= =48t 0l2d A XLlse =24, B%, conductivity

0k

ol

M0l A 2l

o

=

o0

halide Ol

SHdlE 01E&t

HY Ol

FA )

S
=

AH o=

=)

KIH &I X



_JI’
A
0l
ol
<
o

U

ol
00
30

0l

ol

Ok
<H
Il

DIONE]

Uk
ioJ

F

olcd

= Ol2d HH<S

ol

HA Xt 20510 A=,

0

9]

o 80l

ChE

0
Rl

)
0l

)

i0J

ol

CHetes

=
=)

ioll

ar

Ol
<0
ur
Ok

ol
Tl

<l

10

25°COlA  35-500cpel EEE

M IO

ol=d

ol
1o
H

)
i

t

HIotd &0

=1 Z 010

=
el H=

o, E2d0| 0.6¢cp, =20 0.9cp

A=

i0)

oll
ok

o

H
1

e

i0)

Ol
on
Kl
{l
Ot
e

5
fill

ol

o)
Ho

-

Rr
J
RO

ol
HH

<0

2
[

F

F

(u]
[ul)

—
= &

b2 X

S
ustd

=0 Ol

S0ED AJ|

Eny
=

Mot A

OH
=

ol

-
1o

halide

|

o0
o
Kl

8=z

Z A3

2F

of

110
ur

0l
d
T

ol
ol

=
il

-

10
J|J
e}
X0
oD

r
H

]

02

N

cC
st

o0

1T
o

halide Hg2 =2=20

sl=

J
o

OrLlictd

M=

o2 2

ZotJ|

ol
Rr
0
o7
K]

Ju

KF

oJ
Rr

by

o
Kl
10
Kl

-

o)

RO
Mo

lod
J

9

Ky

1l
10

9]
Od
Ell

&l
0L

ol

-



L]
MO
ro

1l
Kragl U., Eckstein M., and Kaftzik N. (2002) Enzyme catalysis in ionic liquids. Current

Opinion in Biotechnology 13: 565-571.

Park S. and Kazlauska R. J. (2003) Biocatalysis in ionic liguids—advantages beyond green

technology. Current Opinion in Biotechnology 14: 432-437 .

Yang Z. and Pan W. (2005) lonic liquids: Green solvents for nonaqueous biocatalysis.

Enzyme and Microbial Technology 37: 19-28.



