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FAEBEZET R 25199
Aspergillus niger Lipase AS Amano —
Lipase PS Amano SD
Burkholderia cepacia o
(U5 LB2PER)

Lipase PS IM Amano,Immobilized
on Diatomaceous E

Candida antarctica, Type B(E#EA > 2 &)

CHIRAZYME"L-2 CB

Candida antarctica, Type B carrier fixed

CHIRAZYME® L-2, C4

Candida antarctica, Type B carrier fixed

CHIRAZYME® L-2, C4.1

Lipase AYS Amano
Candida cylindracea U/S—+ H CHIRAZYME® L-3 CR
(Candida rugosa)

JIN—E€'S
Candida antarctica, Type A — CHIRAZYME"® L-5 Lyo
Peniciffium camembertii Lipase G Amano 50 =
Pseudomonas fluorescens(EE L&) Lipase AK Amano —

Porcine pancreas (72 fi)

CHIRAZYME" L-7 SQ

Thermomyces lanuginosus(FEEH)

CHIRAZYME" L-8

Rhizomucor miehei(')V L 0—) V= IAATH)

CHIRAZYME" L-9

Porcine liver(7 % fFfi)

PLE

Escherichia coli

D-Aminoacylase Amano

Bacillus licheniformis(7' = L\Fg A2 E)

CHIRAZYME"® P-1

IVRYE

SanCat-R
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[ Aspergillus niger®

Lipase AS Amano
XU RISHI £ BRD E— D% S B M 158

Lipase from
/(j\ Aspergillus niger /(l
AcOH,C I?I CH,OAc » AcOH,C N CH,OH

phosphate buffer
COOEt CH5CN COOEt

pH7,72h

Lipase phosphate buffer ester (S.M.) EtOAC
CH,CN
rt, pH 7.0
rt rt,pH7.0 350 rpm saturated extraction column
/\ /\ /\ P Yield: 92%, 98% e.e.
<& <& Py

<BEHR>
[a] Chénevert, R. and Dickman, M. : J. Org. Chem., 61, 3332 (1996).

[ Candida cylindracea (IB#5: Candida rugosa) )

Lipase AYS Amano
CHIRAZYME" L-3 CR

TS ERENSV/IN—LTH 5, KD EEEDE L

A
OH # "OAc OAc OH
Lipase from z
Candida cylindracea O
0
o (20 w/w %) ) g . o
cyclohexane Ji ]
MeO i, 10 h MeO MeO
(+)-acetate (-)-alcohol
(%)-alcohol (S.M.) Lipase celite EtOAC
vinyl acetate
cyclohexane
rt /\ rt, 10 h /\ filtration wash column (+)-acetate
» Yield: 80%, 90% e.e.
& & :
<BEX>

[a] Yadav, J. S., Subba Reddy, B. V., Padmavani, B., Venugopal, C. and Bhaskar Rao, A. : Tetrahedron Lett., 48,4631 (2007).



( Burkholderia cepacia (Pseudomonas cepacia)

Lipase PS Amano SD
Lipase PS IM Amano,Immobilized on Diatomaceous Earth

BEHBAMED W EMFRTH S, HFPDEITIEpH 7~9THWLSNE T ENZ LD HICIEPH
10 CRISHHETLIAIEIREEN TS,

EHODEREENEEREENE L EEEENSCCOLHEEDERE ETCHRERISHDLELEHZE
LL %LTL\%O

Lipase from
QH Burkholderia cepacia OAC OH
+
HZQC14 COzMe /\OA ’ H29C14 COzMe H29014 COZMe
(o7
45°C 24 h (S)-acetate (R)-alcohol
i
(£)-alcohol (S.M.) Lipase
vinyl acetate
45°C 45°C, 24 h cooling filtration column (S)-acetate
/—\ /) » Yield: 55%, 66% e.e.

<BER>
[a] Sugai, T. and Ohta, H. : Agric. Biol. Chem., 54,3337 (1990).

[ Pseudomonas fluorescens

Lipase AK Amano
BHRBEADM ML E<pH 8, 60°CEWVOEBDRHTEHRIGHEITT 5.
MEAMIZ70° CUL T CHNIERECTH S, y
i o 0
N (Pr0),0 oyo P

O 0 Lipase from Pseudomonas fluorescens
H on Celite \_4“\ )
1
,- » y OH + OOCPr
Pr,0,0-1°C,28h
OH
(R)-alcohol (R)-acetate
I
B
(£)-alcohol (S.M.) Lipase ag.NaHCO; conc.NHs aq. NadCl
('Pr0),0
Pr,0
0-1°C 0-1°C,28h filtration overnight
A Vv ’ ,
& & g
EtOAc
(R)-alcohol
Yield: 37%, 98% e.e.
extraction distillation column (R)-acetate
A4 » Yield:69% e.e.
<BEXW>

[a] Vanttinen, E. and Kanerva, L. T. : J. Chem. Soc., Perkin Trans. 1, 3459 (1994).



( Candida antarctica Type B

)

FLHABENTVBERTEZLDRIDBEENTUL S,

BREGEED KD HER L) BIEL,

"CgH;OH
Lipase from

o
O Q OH  Candida antarctica Type B
>
| 4
F

toluene, 50 °C

(R)-octyl ester

CHIRAZYME® L-2

(S)-carboxylic acid

caboxylic acid (S.M.) Lipase 1% NaOH aq. the organic phase
"CgHy;OH
toluene
50°C /\ 50°C, 150 rpm /\ centrifugation extraction column
< < » (R)-octyl ester
aqueous phase
<

the aqueous phase EtOAC unreacted

5% HCl ag. caboxylic acid

pH 1.0 extraction crystallized

» (S)-carboxylic acid

<BEXH>

[a] Spizzo, P, Basso, A., Ebert, C., Gardossi, L., Ferrario, V., Romano, D. and Molinarig, F. : Tetrahedron, 63, 11005 (2007).



( Candida antarctica Type A )

CHIRAZYME® L-5 Lyo

HFDENZIRETT B DIVRVBAIDMEMGEBIEE LT L EMICEIERICRIST BHEaDH .
CAL-B(Candida antarctica Type B) & IE£ < E@%%i%%ﬁﬂ FCES,
CAL-B IEHAZZER EHINZ LD CAL-A 1ED 5L

0
PrJ\o/\CF3

Cone ) COzMe ‘\\COZMG
Lipase from N 0
Candida antarctica Type A -
NH, , NH, N

Pr,O, 1t, 1.8 h (1R, 25 )-amine (1S, 2R)-amide

~
I
o
-

aminocarboxylate (S.M.) Lipase
trifluoroethylbutyrate

Pr,0
rt rt, 1.8 h

~ ~ filtration (1R,25) 98% e.e.
&

< > (15,2R) 97%e.e.

<BEXH>
[a] Gyarmati, Z. C,, Liljeblad, A, Rintola, M., Bernath, G. and Kanerva, L.T. : Tetrahedron Asymmetry, 14, 3805 (2003).
[b] Maria, P. D., Carboni-Oerlemans, C., Tuin, B., Bargeman, G., Meer, A. v. d. and Gemert, R. v. : J. Mol. Catal. B-Eenzym, 37, 36 (2005).

( Porcine pancreas (7% i) J

CHIRAZYME® L-7 SQ

R ) N —CIERANHE R ENFN—ETHIEZDORELGEINTVS,
AEERIERENDHELZ VDN XEBAKIFMD ) /N =L XIIFDEL

Lipase from
Ph/\(\OAC Porcine pancreas Ph/\(\ OH Ph/\(\o H
» OAc OH

OAc DMSO: 1/15M monoalcohol dialcohol
phosphate buffer (1:1) onoaicono aicono
rt, pH70,25h
diacetate (S.M.) EtOAC
Lipase
phosphate buffer
DMSO
rt,pH70,25h filtration wash column monoalcohol

» Yield: 98%

~
<

<BEXH>
[a] Miura, T., Umetsu, S., Kanamori, D., Tsuyama, N., Jyo, Y., Kawashima, Y., Koyata, N., Murakami, Y. and Imai, N. : Tetrahedron, 64, 9305 (2008).
[b] Mendes, A. A, Oliveira, P. C. and Castro, H. F.: J. Mol. Catal. B-Enzym., 78, 119 (2012).



( Thermomyces lanuginosus ]

CHIRAZYME" L-8
SRS BRIEST BTENE < 55
BT 7L OE—ET IV~ LA DBIREIK S BRIERE RS HIH 55,

Lipase from
H3COCO Thermomyces lanuginosus HO H,COCO
0 (0.05 w/w %) o -
OCOCH; > .OCOCH, n OCOCH;
Sed, 'Pr,0,"BUOH Sl S,
H3COCO OCOCHy 40-42°C, 12 h HzCOCO OCOCH, H3COCO OCOCH;

a-D-ribofuranose

acetate (S.M.) Lipase
'Pr,O
"BuOH

filtration column

/\ 40-42°C,12h /\ a-D-ribofuranose
g < » Yield:92%

<BEXH>
[a] Sharma, R. K., Aggarwal, N., Arya, A, Olsen, C. E., Parmar, V. S. and Prasad, A. K. :indian J. Chem., 48B, 1727 (2009).

( Rhizomucor miehei ]

CHIRAZYME® L-9
HFEDELNAFERKL )G HIEOD R T DMEDZH D,
FKEZHE T COIRTIVEITEL TV,

OH OAc OH
/\ ™
oW e ol S
“N 'Llpase from ' “IN "
Rhizomucor miehei 4
»
L4
0 TBME, 4A MS 0 0
(%)- trans-aminoalcohol 30°C, 24h (RR)-trans-acetate (S,5)-trans- aminoalcohol
>99% e.e. 98% e.e.
vinyl acetate aminoalcohol (S.M.) TBME
TBME Lipase
4AMS
/\ 30°C, 24 h, 250 rpm /\ filtration wash column Yield: (R, R)-trans-acetate
4/ </ » >90%, 99% e.e.

<BEXH>
[a] Gonzélez-Sabin, J., Rios-Lombardia, N., Gotor, V. and Moris, F. : Tetrahedron Asymmetry, 24, 1421 (2013).
[b] Rodorigues, R. C.: Fernandez-Lafente, R. : J. Mol. Catal. B-Enzym., 64, 1 (2010).
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[ Porcine liver(7 % i¥i#)

PLE
HFDEABZERITAREND. KD BRRGHERIIET RIS (TAT )WL) BEIS G,
ZDIHMEARIC TR T IVRBRZAWNSENERD, RIGEEDA VRV BHNEMGEEDSE
DTEBRBIIRIET %, 20DRIGRZH DV IRATIVIBEDEEZRAVHEIF. —ADHAERAL
B/ IATIVEZRBDTEDHRS.

Esterase from
MeO CO,Me Porcine Liver . MeO +1CO,H
CO,Me ’ CO,Me
: phosphate buffer 2
Cl 3.2 M (NH,),SO, buffer Cl
pH&,30°C 2d. 86%, 99% e.e.
L
diacetate (S.M.) Esterase 2MHCl EtOAC
phosphate buffer in 3.2 M (NH,),SO,
pH8 /\ pH8,30°C, 2d. q pH3 extraction column monoester

» Yield: 86%, 99% e.e.

<BEHR>
[a] Asakawa, K., Noguchi, N., Takashima, S. and Nakada, M. : Tetrahedron Asymmetry, 19, 2304 (2008).
[b] Davis, B. G. and Boyer, V. : Nat. Prod. Rep., 18, 618 (2001).

]

[ Bacillus licheniformis ]

CHIRAZYME" P-1
RENICAWSNSTOT 7 —ETH %, ML pHEREERZL DI LR TH S,
TIRTIVRIERIGRED RV ) —Z2 7 DFERED—DE155,

¢OOMe Protease from COOCH COOMe
Bacillus licheniformis ~
BocHN BocHN
oc b /j© ., BocHN
cl phospate buffer/ TBME cl
(VA)] Cl
pH75,35°C,65h 35%, >98% e.e.
ester (S.M.) Protease 0.5 M NaOH apueous phase apueous phase organic phase
TBME 0.1 MKH,PO, TBME TBME
0.1 M NaOH
35°C,pH75 pH75,65h pH 8, exraction pH 3, extraction evaporation  vyije|d: 35%,
- -\ - > ogee.
oy oy oy
<BE>

[a] Ferraboschi, P, Mieri, M. and Galimberti, F. : Tetrahedron Asymmetry, 21,2136 (2010).
[b] Sellami-Kamoun, A., Haddar, A., Ali, N. E-H., Ghorbel-Frikha, B., Kanoun, S. and Nasri, M. : Microbiological, Res., 163, 299 (2008).
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[ Escherichia coli )

Aminoacylase
TI/BOT IMERZE KT 5,
D-77 = /BICDOIMEENNRISL. -7 = /BRI RIGLEW T EO S BN I AEIRMZ R T,
BEiHfERAR 7 2 /BT Tl BB 2 /BICHLIERT %,

Aminoacylase from COOH COOH
@/YCOOH Escherichia coli ©/\/ ©/Y
NH NHCOMe
NHCOMe Tris-HCl
pH75,30°C,41 h D-phenyl alanine N-acetyl-L-
phenylalanine

<BEH>
[a] LR B AIYCHIZEREER, 71 (4) 2, (2003).
[b] Koreishi, M., Asayama, F,, Imanaka, H., Imamura. K., Kadota, M., Tsuno, T. and Nakanishi, K. : Biosci. Biotechnol. Biochem., 69, 1914 (2005).

ALESZ >IN 7IVba—|VEELEES

EEE )

SanCat-R

27 IV = IVDAZBLER TH S,
BEOBLERITEEZR (NAD(P) A E LT 5H
SanCatidZ NEHARETH S (EE ESanCatD ),

OH OH O
OO SanCat-R OO OO
'Y +
X water, DMSO X X
40°C
(X=H, MeO) Yield: ~50%, >99% e.e. Yield: ~50%

SanCat-R
alcohol in DMSO (S.M.)
water

40°C, air, 700 rpm filtration

/) > Yield: ~50%, >99% e.e.

<BEW>
[a] 7k[E %=17: Organic Square, 44 , 22 (2013).



20

i1bg ST S

A
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Bk mR 0 E@ERE | F@pH | RERHF
,,,,,,,,,,,,,,,,,,,,,,,,, Aspergillisniger  natve . 45C 65 1 R
,,,,,,,,,,,,,,,,,,,, && L azk o mE 0 EMfEQnits/g) L MR REMAME
: 129-06561 10 : 6,000
Lipase AS Amano e ettt SRR CS— 212,000 &
| 125-06563 | 50g |
HE EERE

Candida cylindracea

128-06553

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

129-06441

#930,000

SEMEAE(uUNits/g)

, - 12806531 | ;
LipasePSAMANO SD freeeesitrerremmmmmomscceshioscerrenan e B 230,000
| 124-06533 ;

Lipase PS IM
Amano,Immobilized on
Diatomaceous Earth

Bk RERH

Pseudomonas fluorescens

JEMEAE(Units/g)

777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

Lipase G Amano 50 250,000 IS — -

i 127-06523 50g ; ; ; 16,000
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ek ek | EERE 2 E#pH | RERME

Escherichia coli native 45°C 8.0 F

@A oK BB | EMEGnse) | K| BEMAGE
D-Aminoacylase Amano 015_263” """ 10Mun|ts =5.0M IEN e 1300073

! 011-26313 | 50Munits | | 3 32,000F
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ek mR | EERE 0 F#pH | RERE
NLEE2VINVE 777777777777 —— 777777777777777 — 77777777777777 Ref

e | = ‘ RE [ SEMAEunits/g) PEIR | BEMAER

351-34213 | 5g § 35,0000




A2 3479/ AT1499R

B3R HR2

Candida antarctica, Type A recombinant

CHIRAZYME®™ L-5 CA |  633-26091 | 59 1 230,000 1 e 1 25,200

B3 BI32 EERE ZifipH 1RELH
| Condidaantarctica, TypeBcarrierfixed | | recombinant | 30¢C . 70 i | Rf |
| | REMAME
| CHIRAZYME"L2CB | 63926071 | 109 | i 252008 |
""" CHIRAZYME" L-2,C4 | 63226061 | 59 | 240,000 e - 23400m

recombinant

=]

12,000M
RER
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ref
7 SEANA TS
B
N\
J/
HFEERIG
grLa- | 2grva- | TRVERR L purom | omusom | ZRZE
+++ ++ ++ +++ +++ +++
+++ Sttt SIalsts TP eIty iatat
+ ++ ++ 4+ 4+ ++
+ ++ ++ ++++ +++ +++
++ +++ ++ +++ +++ ++++
4+ 4+ 4+ 4+ 4+ 4+
+ +++ ++ +++ ++ +++
P TP Sty Sty iatat o
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SALIV:FFIVARI)—>

257 )V A= IVDAFETTERERCI . F2/IV7)IVI—)VEERT DT T,
FFIERT) =Ty bDOHEHLELESHLET,

o Chiralscreen® OH OH

v

R R
1 @ H,0, solvent, 20-30°C

R

carbonyl (S.M.) Chiralscreen® OH
H.0 (organic solvent)
20-30°C filtration

v

E001, E002, E007, E008, E031, E038
E039, E048, E070, E078, E093, E152

FEMA B
Chiralscreen ®OH Trial kit
300-37701 01005 SR T oM ko 7 by b Ref 5mgx5iE 18000F9
Chiralscreen™OH kit
5 —_~ B W
- 01112 FIIWRG )= O b Ref Smgx12fE 50,000/

(HRAPDOBRSEEII2~3%TY]

B RAER
RE | o8 | B
82XXX 50mg KRR BLONRT—IVERA (EED1HE)
85XXX 250mg I LR =V T IVERA (EED1E)
84XXX 1,000mg 10927 — VY > 7IVERA EED 1)

[RBEDOXXXIIGLEEBERES (3H7) ZTHRALTTEN]




BERRGICNA ST
INES0%DRFZHEAS. ST IVIA—IVOFFT

V-MPS4

RUNES50%D 77 )V D= IVDOHZE DB R ISIC. V-MPS4EINZ 2 & TIRER R A100%E THIE
FEEFTEL T, V-MPSAHEI AV R—F AT UAICH TV INF I LML B E B LT AlE T
I BERS CETLEW—ADFZ)L7)IVI— IV ERIGRP T L. BEBERIGICHEBA
FHRISNEE EF BT ENRIREEHUE T,

V-MPS4 (1.0 mol %)

Lipase (3.0 w/w %)
R, OH OH vinyl acetate (2.0 eq.) jRi/(:)\CO&
or R29\/\ 4 S
R1)\)\R3 R Rs  CH,CN (0.08 mM), 35°C, 24h Rq Rs
Substrate Product Yield,e.e. Substrate Product Yield, ee.
Ac
CAL-B CAL-B

C?

Ac

C?

Ac

QAV\
©>KA
O)\A

Ci

99%, 99%e.e.

CAL-B

92%, 99% e.e.

CAL-B

96%, 99% e.e.

94%, 95% e.e.

OO H Ej,o;\c

Amano PS-IM
90%, 97% e.e.*"

OH OCOanH13

o O

CAL-B
98%, 97% e.e**

%1 toluene was used instead of acetoniterile.
%2 vinyl decanoate was used instead of vinyl acetate.

V-MPS4MD ) A7)t BR
V-MPS4 (1 mol %)

Candida antarctica Lipase Type-B (3.0 w/w %)

Ist run:

99%, 99% e.e.

2nd run: 100%, 99% e.e.

QH vinyl acetate (2.0 eq) OAc  3rdrun: 99%, 99% ee.
> N ~ 3 4th run: 100%, 99% e.e.
4 5thrun: 99%, 99% e.e.
CH5CN (0.8 mM), 35°C, 12h 6thrun: 99%, 99% e.e.
7thrun: 85%, 99% e.e.
Icohol (S.M) V-MPS4
CHsCN Lipase
vinyl acetate
rt 35%C, 1 day column
¥ Yield: 99%, 99% e.e.
<BENE>

[a] Egi, M., Sugiyama, K., Saneto, M., Hanada, R., Kato, K. and Akai, S.: Angew. Chem. Int. Ed., 52, 3654 (2013).

b] FHAER] : £ LT, 66,57 (2014).

&2 A g
228-02341 19 16,0009
V-MPS4 Ref
224-02343 59 50,0004
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Ref 2~10CR%E [F —20CHR#%E [80 - —80CHRE HRRIENMBERTRRETT.

weB1-pEsn BIET 3w B I @0 fm @B @ 8% [Bsky @ -EEeE  [FE - SERERE RS

[B1] ek S—EEENE  [82] tEE SRSEPNE  [E51] LPEBLILE STEEENE

HEVHESE - [BEOFIRRMRE BRE | ORFEREBL T IBAICBRL . BRIARVEELICL2ZELY LEELYET,

ERGEE 49 SREBOMNE GABLOLD, (RS e RRIARAICERT 52 aHAT S LIRML THIET,

FAAF B B ERHIR TSV E AN BIRVNCRUS SR ERET 570, [4 145 8 | e R R A R 32 CaHET S ATEML THIET,
LRUADERRURIERE. R A—L~— (https://labchem-wako-fuijifilm.com) #Z S RB #2800,

ALPRRRILE FBEENE

HIVaNnTiE

AAYOTRBFHLTIRGEL CL\BBERBEZRLICBHE L THBD I T,
COfICHHMTIE. BREMEERBESHERO>OTHDFT,

R—LR—IZHETTERLES

$ADZOTICEMINTHEIET DR ERFBLEZRICEALTOATHY ., 2TODEROIRRIELTEIEE A
FAEIRDOFEMIC DUV TIE hitps://labchem-wako.fujifilm.com &V ZHEFI<AEELY,

IBEAEL, 2018FE3AF R TDIEFHRTT,
RHFIERIL. https://labchem-wako.fujifilm.com% BB &0,

ELT7/L AR MBERIRM

# T540-8605 AMRHHPRKE(EE=TH 1 & 25 TEL: 06-6203-3741 (AK)
i RAE T103-0023 RRENREEAMGAT _TE4& 15 TEL: 03-3270-8571 (AR)

.hl‘l‘\a%?ﬁ ® o [E] & 3 P

m' JU—=44%Y)L 0120-052-099
K E KA e H A HFEURL:https://labchem-wako.fujifilm.com
o ALt R " iips: s

B FUJIFILM Wako Chemicals U.S.A. Corporation M FUJIFILM Wako Chemicals Europe GmbH
1600 Bellwood Road, Richmond, VA 23237, USA Fuggerstr 12, 41468 Neuss, Germany
TEL:+1-804-714-1920  FAX:+1-804-271-7791 TEL:+49-2131-311-0  FAX:+49-2131-311-100

19300502 Tp



