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15 Bl 558 PE
HREEIE/N T O LR & F LV 2B IR BB TT R A6 D R F

MAMET SRR REFER Tewras KB HZ

Iz BB R K2

KT TY LAREPAC)FEITKRAREANTER, BE.
PHEGET THRLAETHEERE Z RN ITKFRIELKERL
DRI DCENTED 0, EMETRISEOTE—fELE L
THEIZFERAIATNS, LHALAETENS . FEAL
DETHEEREZEBRLTCLES O, aﬁ%bu%&E%
LTRIRNISETT D LIERETH oz, DI D TIEDHD

. ESEFRAVTCEOEEEETIES Z L& YRIRK
BETICH LEERIEH BN, BEENZ LOWERED—
HOBERVNCHEENH 7=, MAENSDOMEERERT D
HREEBINMEAMS TS L LT, PAIC—IFL VST I Y
HAEAEPD/Clen)]. Pd— 7 4« 7 A4 > (PdFib)s & Pd
—RUZFL YA IV (PA-PENAIRER SN, S DO
TEBTEEICENH DD, TRETNELLIBHRELMNEE
X3 L= RIRAETRIGH AIRETH 5.

[1] PdiC(en) £ AL V= BIRMBE TR ¥
Pd/C(en)l & R —REMETMETH S PA/IC D/ZTD
LE&ERBEERMERETHIIFLUOCTI UK 11 OBIE
THEALL=METH Y (Scheme 1), »4 /—ILh7 LTy
FHEKT.PAC L RBEDIFLUYSTIVERIST D&
ICLYEREND, TRE. MAMETER)ND 5%E 10%/3
IUULEEANHE, BTSN TN,
NH,CH,CH,NH,

Pd/C Pd/C(en)

MeOH, rt, 48h

Scheme 1

COfEld PAIC LEGY BREEDEIRMZRTT RIS AIEE
ThHhY., REETHIEBHERVEEBENVOILI—TI,
BERER7 = >~ @ N-Cbz (benzyloxycarbonyl)&., TR¥&S#H,
7IJLa—JLD O-TBDMS (t-butyldimethylsilyh\EH LU 2
L7 LI—LEORTEZEZRNICIUFTES, TOEHIN
SOBREHXETRIZZ7EFLY, ALT1v RUTILIR
T, FEENQAT Y, PFORE, ZbrOREOAKERFITE
Y B L MARETH B (Scheme 2 and 3),

5% Pd/C(en)
W £ =0 )\/\/kﬂ
X X OBn rt,24h OBn
MeOH

yield 91%
MeQO MeO

5% Pd/C(en)
BnO@CH—CH Ho(1atm) oo Et
T n

MeOH
yield 96%
Br
5% Pd/C(en), H, (1atm)
CO4(CH,),0Bn CO,(CH,),0Bn
rt, 0.5 h, TEA, THF
yield 93%

(\/0023“ 5% Pd/C(en), H, (1atm)
N

o
rt, 3 h, DMAP, THF N

Cbz ' Cbz
yield 75%

Scheme 2

Bl AEE EabeHrE %2 AR FAM

5% Pd/C(en)

O H,(1atm) o 0
Ph/\/o\/Q W Ph™ > N
THF yield 98%
o 5% Pd/C(en) o
H, (1atm)
on{ Yoy ttam A
2 0 wasnTar N O/\/\<C‘)
yield 100%
Scheme 3

FEEEHRT M VEREB L LEBSIZE. BEO PJC T
F—RIZFILAVIZETCETINTLENT b OFBET
HIERUTIILTLA—ILEERDILEELL, LhL,
Pd/C(en)Z R \5 Z &I & YUBRHNE D EBETHAAIREE R Y,
FRETHIR VDI TILI—IILFERESNETEHEET S
Z & AT X B(Scheme 4)°,

10% PdiC

CH; _Hp(tatm)
T oan

MeOH

CH
m

yield 82%
10% Pd/C(en) OH
CHa H, (1atm) CH
—_—
1t, 24 h 5
MeOH yield 91%
Scheme 4

&, PAICen)lTBHE®D PAIC ICROND &5 BFEKEE
RET AP TORMRE(D & L E 5 FR)AARETH
., Rtk MIRERB L TRRZREY T TR
/oh, EHIZHEORYRLERNTEZREDRTHER
THb.

[2] Pd/Fib % AL=RBIRGEBTRIG ¢

Pd/Fib (FERDHA IMDEHHEINDIBAEENT S5
BRI D—F. TJ4704 2] EIZRST LEBAEE
SINERH—REMSTMETHY . PJ/C ¥ PdIClen)E &
BRHEREERMEER LTS, JOMBIX, BB/ DY
LDAR ) —LVBRIZBERERFLELALG T JOAVE
ROHKTCHETEL, BEREBEHIZLY, RETHEZ I T
OA4 YRR ORBBEAVOEENKIBIZERSIND,

Fibroin

Pd(OAc), Pd/Fib

MeOH, rt, 12h sonication

Scheme 5

Pd/Fib [$:2TT;EMREAME . Pd/C % Pd/C(en) TR HIZE
TEaNBERUYILI—FI, RUTJILITXTFIL, N-Cbz,
O-TBDMS A EDREHELCIRFVE T bV TILTE R,
NAT Y, RUDILTIILI—ILOETEMELELN, FOE
H., ChOOBEREBRETRIZALI«Y, PTEFLY, 7



FERUZFOEOHERBRWNICETLT D ENARETH D
(Scheme 6)°,

CO,Bn
w T

NHCbz 5 5o/, pysFib

\/©/NHCbz
X Ha(1atm), THF, rt, 5h

2.5% Pd/Fib

CO,Bn

yield 97%

Hy(1atm), MeOH, rt, 17h

yield 92%
/@/\ 2.5% Pd/Fib /@/\
Br Hy(1atm), MeOH, rt, 24h Br
yield 100%
CHO 2.5% Pd/Fib CHO
O/\/ Hy(1atm), AcOEt, rt, 27h o "
yield 100%
o] (o]

2.5% Pd/Fib

= N
Hy(1atm), MeOH, rt, 3h

yield 100%
Scheme 6

BIZIEDNR VB, BEKETZ MY, T—TIL, NOF Y F
Lo« vaAT5HEZE%PIFib &l s L THEMEZET LS
G, LT VETHETINEELAYETENICBD &
M T E % (Scheme 7),

0 o}
2.5% Pd/Fib
Cl OCH,CO,H Hy(1atm), MeOH, t, 12h Cl OCH,CO,H
cl o]
yield 100%
Scheme 7

Pd/Fib Z AN EAETERMAPERG T CTERETED
LEbilo, TE—RAETHI-OMBEDEEICE EHEEIE
BEBRBMBIDETCENYERLIZLENTED, SHICEE
D PAIC IZRBNDZHEKEELLRIBAVEEDEREZAL
TW3,

[3] Pd-PEI £ ALV BIRMEBE TR ©

Pd-PEl ARUYTFL YA I URYT—(PENZAS YL
ERMEF EN A —REMETMETH D, PEI [EKRY)
R—DFHIZEREEBELZLEETC I LRI DI LERE
OEVVESMDIEAK L LTEDh TS,

\  Pd(OAQ)/ H,

%NHCHZCHZ > /NCHQCHz Pd-PE|
X K ' )y MeOH

CH,CH,NH,
Polyethyleneimine(PEl)

Scheme 8

—RIZTILEUADTILT UADBIRWEDBITIE. B
THR#ETHY., —BErELTEHBEMBESELTCAHWNE
Lindlar fiEMNEI SN TWEDHTH S, LH LEBADEMEIZ L
YERBARAS ., FL—EBRT7LFVOMOKRERET
ET7INAVADET (F—=N=UK530) NETT B

HFEIHHE L LN, PA-PEI (X PEI [2& Y /X5 LADETEME
MNERAICHEHI A TS, ZBERZILFOUONSVRTIL
T UANOERPEDETIEE B S ADI & (Scheme 9), —&
#OGRIE) 7ILXUEHRHBEE LESAICEEBIRWICHET
57N U ERRT B EMNTES(Scheme 10 and 11),

5% Pd-PEI, Hy(1atm)

MeOH + dioxane, rt, 24h
yield 97 %

5% Pd-PEI, Hy(1atm
/N = coH — 2(1atm) QJcow

MeOH + dioxane,K,COg, rt, 24h

7N — (T

yield 96 %
N 5% Pd-PEI, H,(1atm)
3 MeOH + dioxane, rt, 24h 3 3
yield 100 %
\9\/\
2

5% Pd-PEI, Hy(1atm)

Yo
OH ' MeOH + dioxane, rt, 24h 2 \—

yield 100 %
5% Pd-PEI, Hy(1atm) HO OH
HO — _
MeOH + dioxane, rt, 24h
yield 100 %
Scheme 9
OH
L OH 5% Pd-PEI, Hy(1atm) =4
@ AcOEt + pyridine, rt, 24h
yield 96%
9, -
QS/E 5% Pd-PEI, Hy(1atm) QS/E
MeOH + dioxane, rt, 24h
yield 99 %

Scheme 10

IhIz, BRAGREEEZFTDHT7ILFLEYE PJ-PEI
TRIELESZE, ThoDORERICHELEEZTICTILEY
DH%ET IV VIZERDETLYT 5 Z &M TE S (Scheme 1),

9 |
N~ ~_COpn _JLPHPEL (A~ COBn
MeOH + dioxane, rt, 24h
yield 94 %
5% Pd-PEI, Hy(1atm)
CszNA: :>7: CszN%< :H\
MeOH + dioxane, rt, 24h
yield 93 %
oBn 5% PA-PEL Hy(1atm)
= X~ -0Bn
//\/ MeOH + dioxane, rt, 24h
yield 96 %

Scheme 11

[4] Pd/C, Pd/C(en), Pd/Fib B Uf Pd-PEI O:#IiRAETTHED LE8
Pd/C, Pd/C(en), Pd/Fib % U* Pd-PEI i |48 T A E i 1<
ENHBH. CnoOMELEEREERICENS T LTED
CERATACLICKYBLAOETHTRECERNAETH

3



%, fHlZ 1% Benzyl 4-benzyloxyphenylacetate M54, Pd/C
ERAVWDERVSLI—TFILRURNVIILIRTFILRNADE
BEEANEIT SN T, 4-hydroxyphenylacetic acid N SINE THF
bhd, £, Pd/C(en)TIlE Pd/IC &Y ETFEMEIELDH
NYDILT ATILETHETT S iz 4-benyzloxyphenylacetic
acid #1352 &N TES, —A. PdFib &RV ILT—TFTIL
ERVILIZATILIVTNOEREREISHT S ETABELED
BLTWRW=O, EXTKSIEETETICEEILRINEINDS
(Scheme 12), §hbb, CALNDEREICIALFELER
FESBRWFL T4 0T EFLUFEROEMETAAREL
A

5% Pd/C, H,

/©/CH2C02H
- MeOH, 3 h, rt HO yield 99 %

©/CH2COZBn 5% Pd/C(en), H, CH,CO,H
o chTEeER TR
DMAP, THF, 2 h, rt
BnO e Bno yield 94 %
Recovery
MeOH, 12h, rt yield 99 %
Scheme 12

FLHELTRMEDETHEREELTBREO LR EZRICR
I (Figure 1)), RAEEEVDTT B LIckY, EEEE
THOEHDOBREELTEERT D LN TE H:RIRNE
TTRISHATEE & o 1=,

Pd/C [Reducible Functionalities ]_

R-OTBDMS(TES) Benzyl alcohol

Pd/C(en)
Cracen

R-OBn ArCOR

R-C OzBll

aromatic-N-Cbz

epoxide
olefin

alkyl-N-Cbz

acetylene
RN,

Figure 1

[5]1 BHYIZ

S0, HWREM /T P U LMK TH B Pd/C(en), Pd/Fib,
Pd-PEl OZBIRWETRIBIZDOVWTEEDHT, TS OMES
BREERICEWN DT LTEDIZERT S LIcLYRKRLAE
THERREOEBRNARETH S, T, SEHIFBEBIETE
WA, IRFSEDBTMBERMNT 2K 2 »=|
JLEICHT BETEMEERFESATNSEY, ZZTHEAMNL
1= Pd/C(en), Pd/Fib % U Pd-PEI [£:2IRH I #E < 2B T ERE
HELM|TEDL O, FICRAYOLERCERERICOTITE
BOBWIFETE, FERYBRWILBRS GO TENRE
TOERRALBFINDS,

2 E Xk

(a) VeI RN, BEMBHE « HHEEA I F B2 59,
109 (2001). ; (b) #EEAGLN, B HBHE © Organic Square
(Wako) 12, 1, (2004).

(a) H. Sajiki, K. Hattori, K. Hirota: /. Org. Chem., 63, 7990
(1998). ; (b) K. Hattori, H. Sajiki, K. Hirota: Zetrahedron,
56, 8433 (2000). ; (c) H. Sajiki, K. Hattori, K. Hirota: Chem.
Eur. J., 6, 2200 (2000). ; (d) K. Hattori, H. Sajiki, K. Hirota:
Tetrahedron Lett., 41, 5711 (2000). ; (e) H. Sajiki, K.
Hattori, K. Hirota: /. Chem. Soc., Perkin Trans. 1, 4043
(1998). ; (O H. Sajiki, K. Hattori, K. Hirota: Chem.
Commun., 1041 (1999).

K. Hattori, H. Sajiki, K. Hirota: 7etrahedron, 57, 4817
(2001).

() FNETA, VEraARBLIH, Bk HBHE: ARESLIEZH
27, 63, 1218 (2005). ; (b) VG ARILNM: FADEAHERFHR,
74, 2 (2006).

(a) H. Sajiki, T. Ikawa, H. Yamada, K. Tsubouchi, K. Hirota:
Tetrahedron Lett., 44, 171 (2003). ; (b) H. Sajiki, T. Ikawa,
K. Hirota: Tetrahedron Lett., 44, 8437 (2003). (c) T. Ikawa,
H. Sajiki, K. Hirota: 7etrahedron, 61, 2217 (2005).

(a) Y. Kitamura, S. Sako, T. Udzu, A. Sakurai, A. Tanaka, Y.
Kobayashi, U. Bora, T. Kurita, A. Kozaki, T. Maegawa, H.
Sajiki: 231st ACS National Meeting, Atlanta, GA, United
States, March 26-30, 2006 (2006). ; (b) H. Sajiki, S. Mori, Y.
Kitamura, T. Ikawa, K. Hattori, Y. Monguchi, T. Maegawa:
234th ACS National Meeting, Boston, MA, United States,
August 19-23, 2007 (2007).

YEra AL : AL 18 FERiA# AR HmE S, AA
A EHFAR—L 6 A 22 H 107 (2006).

T. Maegawa, Y. Fujita, A. Sakurai, A. Akashi, M. Sato, K.
Oono, H. Sajiki: Chem. Pharm. Bull., 55, 837 (2007).



2V— I AM=
Pd/C(en)

NITILRR-IFVLIOT I EEH

EMETRISTETE—HETH D /8T 0T LARRPIC)H, BMBPEEUT. RLALEREEZDELI(ETT D LN D
ECAWSBRNET A PAC DFDRINETEEDHIC, BREEBRECNERRELZER TS LER#ETHYELE, Ch
SEMRT B0, MEEL L TERMEETHEIIFL YT I V% PA/C IR & € = EEEEBIRMETHIE Pd/Cen) A
RAEINE LR, COMBEEPESHET CRIRNGEMETRIGT 522 EATEET. RISMRIEEBET 72T CHEICKRET S C
ENTEFEY, £z, BEDPICIZELND K5 HBREAEETRST, RURELEEEZAL TV IBAEETMETHY. T
ENLANLTORBNMIFINET,

NITYVLRR-IFLOT7 I EAWK (Pd3.5~6.5%)

Pd/C (en) : Palladium carbon-ethylenediamine Complex (Pd3.5~6.5%)

5% Pd/C (en)& AL BIRMAEMET CHBEERETH LIV ILIT—TIL 2, [ERKET = > d Cbz (benzyloxycarbonyl)
# 2% O-TBDMS (t-butyldimethylsily)& 9. THRFS RIBLUVRVSLTFLI—LODBITEMEI LEAS, LTV, 7
TR, ZhA. RUSLIRTL, BEEERNOLVBREOEREERSICETS 5 LrAETY

Rt
1. RYDILIT—TLERET TOBIRWETRIG Y

)\/\)\A o ey W
X X OB OBn

n  H, (1atm), MeOH, 24 h

yield 91%
5% Pd/C(en)
BnO@CHZCOZBn BnO@CHzCOZH
H, (1 atm), MeOH, 2 h
yield 94%
2.Cbz £ T TORIRMETRIG 2
\\—\ 5% Pd/C(en)
N—Cbz N—Cbz
/ﬁg/ H, (1 atm), THF, 17 h /ﬁg/
/
yield 92%

5% Pd/C(en)
~ v
Z {7 etz H, (5 atm), THF, 22 h 7 NHCbz

yield 99%

3.IRFY MEAYDBIRWEBITRIE ©

0,
©/\/\o/\<(l) 5% Pd/C(en) @/\Ao/\ﬁg
Hy(1atm), THF, 3h

yield 98%
(0] (0]
5% Pd/C(en)
O/\/\(é O/\/\<IO
H,(1atm), THF, 18h
O:N HoN
yield 100%



NISIVLRE-IFLOIT7I EREK (Pd8.5~11.5%)
Pd/C (en) : Palladium carbon-ethylenediamine Complex (Pd8.5~11.5%)
CHEEBEVNVTHY £9 5%Pd/C(en)i Pd EE2D % L) 10%Pd/C(en)ZEM L E L =,
10% Pd/C(en)Tl&, 1,2-TR* > ROMERRAETR . BROBE7 £ ~FERE Y. O-TBDMS EHFHE T TORERE
SRS Y% akETY .

R4l
1.1,2-THRF> RORBBIRWEBTRG "

o 10% Pd/C(en) QH

eSSl NP

H,(5 atm), MeOH, 24 h

yield 81%
2 ZIRMBLT £ b+ RIS Y
Q 10% Pd/C(en)
H,(1 atm), MeOH, 3 h ©©
yield 91%

3.0-TBDMS EFHE T TORIRWEBTRIG Y

0,
WOTBDMS 10% Pd/C(en) WOTBDMS
H,(1 atm), MeOH, 3 h

yield 93%

a—F No. m A R& rE R A4 (FT)
ﬂ Palladium-Activated Carbon Ethylenediamine Complex 19 4,000

169-21443 Elzd 3_.5:16.5%) ARAERA 59 13,500

16121442 | % - 5% Pd/Clen) 259 40,000

167-23301 Palladium-Activated Carbon Ethylenediamine Complex 1 5,000
— (Pd 8.5~11.5%) BHERA 9

163-23303 14 : 10% Pd/C(en) 5g 16,000

EXM

9. MEIEARILE, BEHEPHE - AEA LT HaES, 59, 109 (2001).
10. H. Sajiki, K. Hattori, K. Hirota: /. Org. Chem., 63, 7990 (1998).

11. K. Hattori, H. Sajiki, K. Hirota: 7etrahedron, 56, 8433 (2000).

12. K. Hattori, H. Sajiki, K. Hirota: 7etrahedron Lett., 41, 5711 (2000).

13. H. Sajiki, K. Hattori, K. Hirota: Chem. Eur. J., 6, 2200 (2000).

14. H. Sajiki, K. Hattori, K. Hirota: /. Chem Soc., Perkin Trans. 1, 4043 (1998).
15. H. Sajiki, K. Hattori, K. Hirota: Chem. Commun., 1041 (1999).

16. K. Hattori, H. Sajiki, K. Hirota: 7etrahedron, 57, 4817 (2001).

17. K. Hattori, H. Sajiki, K. Hirota: 7etrahedron, 57, 2109 (2001).



GU—Vh SRR -
Pd/Fib

NISIL—-T 14701

Palladium-Fibroin

PA/Fib Z#BD T ¢ TOA VI# 2.5%D Pd AEF S hizfgcd ), :hﬁk?ﬁﬁmﬁﬁmﬁﬁﬁmﬁé‘tﬁﬂ%F\
RISRIEEBRT 2T CTHEICRET DI ENTEET, £z, PdICen)&k Y TS ICKREXERISICALELBEREEDHEE I
92 ENAEETT,

PWHbému#ﬁﬁm&%miﬁr@ﬁ EETHINYOILIRATILY, EEKRZT I VD Cbz (benzyloxycarbonyl)E 2
BEERNAOLF YD BERZALRZLEVOBTEMH LANS, AL T4V, FOR, ZFOAEOBEEEERSICETT
T enageTy M,

R4
1L.RUDLIRATIVEFAET TORRMET RIS

v<j/cozsn 2.5% Pd/Fib VOCOZBn
Na Ho(1 atm), MeOH, rt, 17h 12N

yield 97%

2.B5BEFRT I 0 Chz ERET TORIRMET KIE

NHCbz  2.5% Pd/Fib \/©/NHCbz
X Hy(1 atm), THF, rt, 5h

yield 92%

FEBENDT VEEMFEET TORERKETRIG

/@/\ 2.5% Pd/Fib /@/\
Br

2(1 atm), MeOH, rt, 24h

yield 100%
4. ALK ZIIEFET TORRNETRIG

0 , o)
2.5% Pd/Fib
NS
Hy(1 atm), MeOH, rt, 3 h

yield 100%

©:CHO 2.5% Pd/Fib @[CHO

141 atm), AcOE, rt, 27 h
yield 100%
a— F No. o % g = FHEMAMEE)
167-22181 Palladium-Fibroin o A i 19 4,500
163-22183 | B&4 : Pd/Fib REARA 59 14,000
S £ X Wk

H. Sajiki, T. Ikawa, H. Yamada, K. Tsubouchi, K. Hirota: 7etrahedron Lett., 44, 171 (2003).
H. Sajiki, T. Ikawa, K. Hirota: 7etrahedron Lett., 44, 8437 (2003).

T. Ikawa, H. Sajiki, K. Hirota: 7etrahedron, 61, 2217 (2005).

NG, Pt ARGLM, BEEHE © ARE L7 a5, 63, 1218 (2005).

=L o=



GU—VTIRPY =
Pd/PEI

NIZIL—KIVIFLILIY

FILFUNDTILT UADBIRWEBAKBLZARCEROHE ST, MEOBIRERBROB AL, D LBHEABELET, —
BRICTILE DD TILT UADZBIRMWEBDKFIE, BOTH L CHAZMES L L THULE Lindar SENRISNTEY T
OBMEICLYBBEARAE, TL—BRTLFVCRBESTEAN L V> ERANRBYET Y, ChALORIBEEMRT 51
O BRUEEEE(ETCRIIFLIUAZI VRIS —ENRTOTLOBRVNESNI DIEEE LTHRALTHAELEZAAT DT A
—RYTF Lo (PAPED) ABREShELE D, CHIL2TENTSY £9. PdiClen) ?, PAFibY L ELVDIFEC &Ic kYL
DB EREETBATRETT,

—éNHCHchz NCH,CH, Pd(OAc),/ Hy
| PEI-Pd
X\ CHaCHyNH; /y MeOH
Polyethyleneimine(PEI)
(% R]
TILF UMD T IV U~ DBIRE D KR
Kt 7 L ¥ > OER KR
Rt
1. Partial Hydrogenetion of di-substituted Alkynes
Ph CO,H Ph CO,Et
Ph o Ph Q2 Y2
97 % 96 % 94 %
OH
M M ~OF
3 — 3 2 = —
100 % 100 % 100 %

2. Partial Hydrogenetion of mono-substituted Alkynes

/AOP S~ OBn \L@NHCM

Ph
91% 96 % 93 % 88 %
e~ -COH e~ -C0BN
HO
84 % 84 % 100 %
a—F No. A g BE FHEMA MR (M)
161-22221 Palladium-Polyethyleneimine o A b 19 8,000
_ . H
167-22223 | B84 : PA/PEI FHAR 59 26,000




2 E Xk

1. P. N. Rylander, Hydrogenation Methods; Academic Press: New York, 1985.

2. 231st ACS National Meeting, Atlanta, GA, United States, March 26-30, 2006 (2006), ORGN-568.
3. H. Sajiki, K. Hattori, K. Hirota : /. Org. Chem., 63, 7990 (1998).

4. H. Sajiki, T. Ikawa, K. Hirota : 7etrahedron Lett., 44, 8437 (2003).

Pd/C [Reducible Functionalities}

R-OTBDMS(TES)

R-OBn

epoxide

alkyl-N-Cbz

Benzyl alcohol

R-COzB n
aromatic-N-Cbz

Pd/Fib )———
olefin

Ar:NO, acetylene
RiN;

ArCOR

1,1,1,3,3-Pentafluorobutane

HIRIRIERED =8I

REEF VU BRREHEAEA, REY TRECETIFSEMES, TV —VRETOT I L] (CELZAES LTHA
SNFEY., Tzl FRIFEIKRADBCEERYTHL LMD D, ERLLTVAETY,

(3 8]

N EBE~FEALER, BHOKEE
K5 1 0.01%LT

2 1 98.0%U L

(1 1)

HEE(20°C) : 1.263kg/e

HR(BIE) - 40.2°C

BE S -35C

#SIE(0°C) : 19kPa
(20°C) : 47kPa
(50°C) : 142kPa

(8 &) K OFEAREE(20°C)  0.09%
£ &3 H(20°C) : 15mN/m
CF3-CH,-CF,-CH3 $5EE(20°C) : 0.433mPa-s
[406-58-6] FER(20C) ; 125
C4HsF5=148.07 B4 Z(20°C) : 1.28
a— F No. T & g 2 FEMAMIEA)
166-22651 . 100m¢ 2,500
168.22655 1,1,1,3,3-Pentafluorobutane MK 500m? 6.500




AFVERKEZ ASFVYTL EAVSZILABEDFBAA v E, NBT U,

Y= SARY =
lonic Liquid( 1 2 > ;&)

O Wako

F)IS— MR EDRAFUNOHMBPET

¥, FERYE. 14 U EEE. MEEEERT AT UALERIN, HEOLODFECEMAOERE L L TOFMAINEE

ENTVETY,

Imidazolium

1-Allyl-3-methylimidazolium Chloride

/N@\N\/\ or

b 37N
[65039-10-3]
013-20491 59
011-20492 259

9,000
35,000

1-Butyl-2,3-dimethylimidazolium
Tetrafluoroborate

O BF,
— I~

T

[402846-78-0]
329-87181 59
327-87182 259

Tk

7,000
25,000

1-Butyl-3-methylimidazolium
Tetrafluoroborate

N’©N\ BF,
— I~

LGS
[174501-65-6]
027-15181 59
025-15182 259

5,000
15,000

1-Ethyl-3-methylimidazolium
Bis(trifluoromethylsulfonyl)imide
NEW

I+ )\ .
/N©N\/ (CF;SO,),N

RAK
[174899-82-2]
052-07601 1g
058-07603 59

8,000
28,000

1-Ethyl-3-methylimidazolium
p-Toluenesulfonate

/N®v Q/SOQ_

mp 51°C
[328090-25-1]
051-07311 59
059-07312 259

7,000
25,000

10

1-Butyl-2,3-dimethylimidazolium Chloride

NEW

)

_—N

cr
~\

mp 89°C
[98892-75-2]
029-15761 59
027-15762 259

5,000
16,500

1-Butyl-3-methylimidazolium Chloride

/N/@'\V\/\/ cr

mp 67°C
[79917-90-1]
027-15201 59
025-15202 259

3,500
8,000

1-Butyl-3-methylimidazolium
Trifluoromethanesulfonate

CF,SO;

/N@\N\/\/

AL
[174899-66-2]
024-15191 19
020-15193 59

5,500
19,000

1-Ethyl-3-methylimidazolium Bromide

/N@\N\/ Br-

mp 71°C
[65039-08-9]
055-07331 59
053-07332 259

4,000
12,000

1-Ethyl-3-methylimidazolium
Trifluoroacetate

/N©N\/ CF,CO,

N
[174899-65-1]
057-07411 5g
055-07412 259

11,000
40,000

1-Butyl-2,3-dimethylimidazolium

Hexafluorophosphate
NEW
f \ PF,
_—N —~~ 6
mp 39°C

[227617-70-1]
022-15751 5¢
020-15752  25g

8,000
28,000

1-Butyl-3-methylimidazolium
Hexafluorophosphate

B =
— I~

TRAK
[174501-64-5]
024-15211 59
022-15212 259

6,500
19,000

1-Ethyl-2,3-dimethylimidazolium
Hexafluorophosphate

/N@N\/ PFe.

[292140-86-4]
326-87191 59
324-87192 259

12,000
45,000

1-Ethyl-3-methylimidazolium
Hexafluorophosphate
NEW

/N©N\/ PFg

mp 61°C
[155371-19-0]
056-07621 59
054-07622 259

8,000
28,000

1-Ethyl-3-methylimidazolium
Trifluoromethanesulfonate

/N©N\/ CF,SO,

TRAR
[145022-44-2]

059-07111 10g 20,000

1-Butyl-3-methylimidazolium
Bis(trifluoromethylsulfonyl)imide
NEW

)

NN~ (OFSOIN

BIR
[174899-83-3]

026-15771  1g
022-15773 59

7,000
24,000

1-Butyl-3-methylimidazolium
Tetrachloroferrate(lIl)

N/©N\ FeCl,
— I~

N
[359845-21-9]
327-86401 59 7,000
325-86402  25g 21,000

1-Ethyl-2,3-dimethylimidazolium

Tetrafluoroborate
_—N N~ BF,
mp 92°C
050-07401 59 8,500

058-07402 25g 30,000

1-Ethyl-3-methylimidazolium
Tetrafluoroborate

/N®v

BF,
K
[143314-16-3]
054-07301 5 9,500
05207302  25g 35,000

1-Hexyl-3-methylimidazolium
Hexafluorophosphate

Berr =
—N I~ 6

N
[304680-35-1]
085-08191 5g
083-08192 259

7,000
26,000



1-Hexyl-3-methylimidazolium

1-Methyl-3-octylimidazolium Chloride

1-Methyl-3-octylimidazolium

1-Methyl-3-octylimidazolium

Tetrafluoroborate Hexafluorophosphate Tetrafluoroborate
NEW
—N I~ BF, /N©N\/\/\/\/ a /N@N\/\/\/\/ PFs /N©N\/\/\/\/ BF,
P P P TS PAEE
[244193-50-8] [64697-40-1] [304680-36-2] [244193-52-0]
088-08201 59 7,500 132-15381 59 6,500 138-14761 59 8,000 135-14771 59 8,000
086-08202 259 28,000 130-15382 259 22,500 136-14762 259 30,000 133-14772 259 25,000
Pyrrolidinium
1-Butyl-1-methylpyrrolidinium 1-Butyl-1-methylpyrrolidinium 1-Butyl-1-methylpyrrolidinium 1-Ethyl-1-methylpyrrolidinium
Hexafluorophosphate Tetrafluoroborate Bis(trifluoromethanesulfonyl)imide Hexafluorophosphate
AN +/\/\ N+
X NN AN + NN N N /\
N N ~ B
§ / -PF, Q -BF, 3922 6
mp 150°C 32
[330671-29-9] [345984-11-4] [223437-11-4] [121057-90-7]
325-87281 59 8,500 322-87291 59 8,000 027-15441 59 7,800 321-87261 59 10,000
323-87282 259 32,000 320-87292 259 30,000 025-15442 259 28,000 329-87262 259 39,000
1-Ethyl-1-methylpyrrolidinium
Tetrafluoroborate
\ +
NN
-BF,
[117947-85-0]
328-87271 5g 9,000
326-87272 259 35,000
Pyridinium
1-Butyl-3-methylpyridinium 1-Butyl-3-methylpyridinium 1-Butylpyridinium Chloride 1-Butylpyridinium Hexafluorophosphate
Hexafluorophosphate Tetrafluoroborate
= N+/\/\ = N+/\/\ = N+/\/\ = N+/\/\
- = _ | _
<y B, e \ PF,
R mp 132°C mp 75°C
[845835-03-2] [597581-48-1] [1124-64-7] [186088-50-6]
327-87241 59 8,500 324-87251 59 8,000 324-87212 259 9,500 323-87221 59 7,500
325-87242 259 32,000 322-87252 259 30,000 322-87213 100g 30,000 321-87222 259 27,000

1-Butylpyridinium Tetrafluoroborate

= N+/\/\

X ! -BF,

LN
[203389-28-0]
320-87231 59
328-87232 259

7,000
25,000

BRELTERTOYME CRE) 6 LLBRRERLTBYET, H{FETSEETHY ., FBETEHY FH A,

Wako Organic Square No.22



Z D
RoHS iR % ©Wako

EWI8FET ALY, BRMES (EU) I2EWVT, TRoHS 551 MEfTenE L7z, TROHS S &1k, HoWIEFHHZE
HEIC, FEEEYEOEREFIRIHEDTY, FIRNREGIHEAETYWHEIZ. H K3V L(CH). KiR(Hg). # (Pb), X

iy OL(Cr®), RYTOEL T =)L(PBB), AU TOESTz=)LT—7F/ (PBDE) ®6#HETT.
B Clk BRAE ST B AESWARE 4 RBIC. TATN ROHS ESORFIRETH S 6 WHEORIKIEE 8N L 1=,
RoHS XS ¥ 61 MEEHRFTELTCHBYFTOT, TEACESL,
F7=. Thd RoHS HEAAEUNADERZIZDONTH, ROHS FESOBRFIMEZPEO N EHEICTEY IO T, TH#HLC

a0y,
(¥ R] [HAERREERA]
B REOWTAOEKIZ. ROHS HES DRBHINE 425, ™~ ' )
H R TL KB, 8. V0L, RRZEMHFIPBB - PBDE] BRERHAR _
DEEEHRIKIAEB ITEM, mxli!.?:\:x;;s
Code Mo, 019-20797
Tk,
fLE L " FRoHS 3
{*Rﬁﬁu ] :l.’% I‘J:‘Jlif?l
j] F E rjA(Cd) ........................... 10ppm D/L—F q_‘?‘_:.ﬁ T . lﬂﬂi! .
7K$E(Hg) """""""""""""""""""" 10ppm J/\/L—F ::-.r:mccuua-qc I*DOEOIQT.&: ;?ﬂ?'?:m:\ ELE
kB am ol i
BA(PID) +eeeeesssssssnns 100ppm KT L om0y o707
4 (m IV (o) RN 10ppm DN i:m
BICHICOOHELT
SRREMREIBr & LT) e 1ppm LT
e AMRRRMNOLLT
ﬂl-"_-"}é-Cn‘ﬂuH.’ﬁ
?’-Ei'.f_'?;i"s’-'s_
zi‘;&:‘.:;'l:r &L THRoHS)
BE¥ERA
l HE l &4 i“ﬁ‘:l | =HEEY I
AR TS S100456
[ i) |
a— F No. ] % g B’E FHEMA it (M)
016-20805 500m¢ 1,020
——————— ! Acetic Acid RoHS xf it ’
012-20807 | corend oHS A1t 20kg B
013-20795 500m/¢ 900
— | Acet RoHS ity
01920797 | oo OHS It 14kg PN
013-20815 28% Ammonia Solution RoHS xtit A 500m¢ 850
010-20825 . _ _ A 500m¢ 850
01620827 25% Ammonia Solution RoHS it/ A 162 ma
014-20845 Ammonium Acetate RoHS *F 75 A 5009 1,650
017-20835 . 500g 1,050
———— 1 Ammonium Sulfate RoHS xf it .
013-20837 B 20kg PN
021-15645 . . 500g 1,150
— =" | BoricAcid RoHS /&
02715647 | o chC oHS A1t 20kg S
020-15615 500m¢ 1,130
———— 1 1-But | RoHS xt s .
026-15617 utano OHS S5 14kg PN
024-15635 500m¢ 1,050
————————— 2-Butanone ROHS xf it .
020-15637 ! A 14kg B
027-15625 500m/¢ 1,900
02315627 2-(2-Butoxyethoxy)ethanol RoHS it /& 15kg Ea
038-20085 500m¢ 1,350
———————— 1 Chloroform RoOHS it )
034-20087 B 25kg PN

12



a— F No. i 2 B £ FHEMA (M)
_031-20075 Citric Acid Monohydrate RoHS it/ 500g 1,750
037-20077 20kg B
034-20065 500g 1,800
03020067 Copper(ll) Sulfate Pentahydrate RoHS *Fi5A 15kg e
045-29935 Diammonium Hydrogen Citrate RoHS *Fi5H 500g 2,200
048-29925 500m¢ 1,250
————— Dichl th RoHS xi i .
04429907 ichloromethane oHS It A 20kg Ea
041-29915 . . 500m¢ 1,700
04729917 | N,N-Dimethylformamide RoHS xtIt A 15kg PN
042-29945 ) . 500m¢ 1,850
04829947 Dimethyl Sulfoxide RoHS it /i 18kg Ea
046-29965 Disodium Hydrogenphosphate RoHS it/ 5009 1,900
055-07515 500m¢ 2,000
———— Eth 1 (99.5 RoHS xi it .
051-07517 anol ( ) oHS XI5 18¢ B
052-07525 500m¢ 2,000
—————  Eth I (95 RoHS Xt .
058-07527 anol (35) OHS XI5/ 18¢ B
058-07505 500m¢ 1,170
——— 1 Ethyl Acetat RoHS xi it .
054-07507 yiAcetate oHS XI5 15kg e
059-07535 500m¢ 1,400
——— 1 Ethyl Glycol RoHS xd i .
055-07537 yiene =lyeo oHS XI5 18kg B
064-04845 500m¢ 900
——— — F Idehyde Soluti RoHS xi it
08004847 ormaldehyde Solution oHS Xt 18kg ma
073-05215 500m¢ 1,700
——— Gl I RoHS xt i .
079-05217 yeero oHS XI5 20kg e
070-05225 , 500g 2,400
-  —— 3l RoHS ity
076-05227 yeine OHS XT58 10kg B
082-08405 500m¢ 980
—— ' H RoHS xi it
088-08407 | Cane SR 12kg P
089-08415 . . 500m¢ 850
08508417 Hydrochloric Acid RoHS it /i 23kg ma
086-08425 1mol/£ Hydrochloric Acid RoHS #t ity A 500m¢ 1,000
083-08435 0.1mol/¢ Hydrochloric Acid RoHS %t 5 A 500m¢ 950
080-08445 . 500m¢ 1,100
08608247 | Hydrogen Peroxide RoHS x5 F 20kg PN
099-05415 500g 2,000
—— 1 Iron(ll) Sulfate Heptahydrate RoHS xi i
095-05417 an prany R 20kg HEES
133-15235 500m¢ 770
——— 1 Meth I RoHS xi it
139-15237 ethano oHS XI5 14kg B
141-08365 Nickel(Il) Chloride Hexahydrate RoHS *F 75 A 500g 3,400
148-08375 Nickel(ll) Sulfate Hexahydrate RoHS x5 F 500g 2,900
144-08355 500m¢ 1,000
—— 1 Nitric Acid (1.38 RoHS xi it ’
12008357 | \wic Acid (1.38) SR 25kg [P
159-02625 Oxalic Acid Dihydrate RoHS *F 75 A 500g 2,000
169-22565 500m¢ 1,100
6522567 Petroleum Ether RoHS %t A 162 A
161-22525 Phenol RoHS xti A 500g 1,750
167-22505 500m¢ 1,300
—— —— Phosphoric Acid RoHS xt i .
163-22507 osproreAdt oHS XI5 25kg e
168-22535 . . 500g 1,000
———————— Potassium Chloride RoHS it i
164-22537 I 20kg Ra
162-22555 Potassium Dihydrogenphosphate RoHS it /i 5009 1,500
164-22515 . . " 500g 1,160
16022517 | Potassium Hydroxide RoHS x5 F 20Kkg TN
165-22545 Potassium lodide RoHS it/ A 500g 4,800

13



a— F No. MR % g = FEMAfMIE(F)
164-22495 2-Propanol ROHS 35 500m¢ 900
160-22497 14kg EEES
166-22575 500m¢ 2,800
—— " | Pyridi RoHS 515 :
162-22577 | T o OHS I/t 17kg [EPS
198-14365 . 500g 2,000
— ! Sodium Carbonate RoHS xtit A
194-14367 v 20kg B
195-14375 . . 500g 950
—— | Sodium Chloride RoHS xf it
191-14377 I 20kg RS
199-14395 0 1,400
19512397 | Sodium Dihydrogenphosphate Dihydrate RoHS x5 ngg Ea/i—\
191-14355 . 500g 1,300
—————————— Sodium Hydrogen Carbonate RoHS xf i :
197-14357 yarog I 15kg RS
199-14415 . . N 500g 1,300
0514217 | Sodium Hydroxide RoHS *Fi5H 20kg PN
196-14425 1mol/¢ Sodium Hydroxide Solution RoHS i F 500m¢ 1,000
193-14435 0.5mol/¢ Sodium Hydroxide Solution RoHS xtis A 500m¢ 1,000
192-14385 . . 500g 980
———————— 1 Sod Sulfit RoHS xtis
108-14387 | oom Syl SR 20kg [P
192-14405 500m/¢ 980
— =79 | Sulfuric Acid RoHS i
198-14407 | S rdnend OHS it 30kg PN
205-16585 500m¢ 1,700
—————— ! Tetrahydrof , Stabili RoHS xi it ’
20116587 etrahydrofuran, no Stabilizer oHS x5 A 15kg ma
205-16605 0 1,7
% Tetrahydrofuran, with Stabilizer RoHS it/ A 51 ;?;f IE"\E\;O
202-16595 500m¢ 860
[ e RoHS xt s
208-16597 | o en® OHS S5 15kg PN
206-16635 p-Toluenesulfonic Acid Monohydrate RoHS it & 5009 3,200
202-16615 500m¢ 1,950
——— Triethylami RoHS xd i .
208-16617 | o yamine oHS it 14kg PN
209-16625 L . . 500g 2,300
——— 1 Trisodium Citrate Dihydrate RoHS xi it
205-16627 y NI 10kg R&
245-00815 500m¢ 1,020
ik VY RoHS i :
241-00817 | ene I 15kg [P

14



Z Ot
HEESHA T7Lty 7° Bk, YU-X ©OWako

NEHTLENEDHAADLEIZLD, 2ERENHINEHTALTY, RNEAEAREDNOR Yy FEAN, BKEAY TSV
TALE—EZRYMTTOES, BFEBBIFILOLS BHLEOR VAR EKEDBET D EATRETH Y., /N1 RAIL— Ty ML
~OEENFTEET,

ZRIADHEBANDOIIEAARER 48 I T IL TL— bR A T VDU SHIRDY VT IL R A F(6me,
30me) EREBELTHYET,

(% R]

HWEDY A K74 L2 —HR () =
LEADOEEATEETT, TB GKBER) OLhDEONCHEAEEE 2808 LET, FLty 7 Bk (6me)
SHOOARY - JOOKRLAGE, HEOENVEEEGFSBNENALC, BEMBELMRL
7.

ITIILY 3 o~ADREG
KRAEIEBAEXDT 4 ARV —[ZHER, IS 3V THEEL CREDBEATIRETT,

BHEIEARS
48 7L L — b A A FlE. Genesis (TECANfL) BEDILFF v U RILT 4 AR H—
(C&Y., “SE-BEHE ONAZRL—Ty hEEMNATEETT, PAG Al Y
(4 ] 489 x)LFL—F (3ms)
Tty 7® Bk Tty 7 Bik. 30me TLty 7 Bk, 489 ILTL— F(3me)
SE. S Ry FarL oA L (6me) Ry 7oL v&EHS L (30me) RyJoeL &4 oL FL—k
] 5 RUTOELYEATL (5Bme) | RUTOELVEATL (25mL) RUTOELVE8 I TIL (& 3mL) X6
TJ4ILAR— FTIOVEAVTS VT4 IILA—
(fERfI]
O BEWE/RERAMEE (3 270y | @ AHETHBITLTL— s | @ BOREIT/ VKL —4 TER @ FLtyT® Bka8 T LTL—
2) TAM. [R—L 6mes > ¥, M8 TLT4—FFL—F FE4A8 Y TILTFA—TTL—k~

o] (830004) 1] Tty b¥ 5,

r

|

O BEBIFILEK (1:1) EMAT | ® BAERETL—F/MEL., BE8 | Q BT FILEEZBERRINARL | ® DMSO THA#EL, TL—+~B
. I FILEE O EERRK — 3 TEIR L [R=192 LT L—r] .
LC/IMS/MS Z T4,
B, VRV
E’z‘— —

u;gp,t

EFBER

BRETICLDABEHELET,
KAMEWBRBEENRE LEFA, TARDEASTARVGENHY ET,
BRERFEHRELTECE, TALE—EKNGELEH, KNTALE—F2@BLTLESIZENHYET,

a—F No. B % b A B AT (F)
299-40451 | FL4zw F° Bk BHAMA 100 1& 54,000
203-59901 | FL+t v 7® Bk (30me) BHERA 50 1@ B &
200-44351 | FLty F® Bk, 48 Iz TFL— bk (3me) BHARA 10 {8 B s

15



R R mAN
%221 HPLC 715 L CHIRALPAK®IA/IB/IC E

XS VEEVMOR I -FBBRE—F7 v

A RIULR I RREH
DAICEL CHEMICAL INDUSTRIES, LTD.

BA IEE T EE)DHXEHEIA HPLC 75 L CHIRAPAK® IAIB/IC (%, [ WAL & TTEAHIE] 2FhZ 241
HLWFTILATLTYT, CHIRALPAK® IA/IB (. fEREL Y B WNDBERE S AN S 5 & CHMLVE= U T UL = CHIRALPAK®
AD-H/CHIRALCEL® OD-H LRI LFF Lt Ly 8 — %A LEEFEAEDOFIILHTALATT, CHIRALPAK® IC [ZAEEIZ A L
FILELYEZ—EFAL, 20071 E4 AICRBLELE, TAThBVDEEMEZESL, B4 -BHERE ODINL 3EDS
FLEFEVNDITE LT, 80%LUEDIEEYIAEREI SN TVET, (X1 LILEFEIEM)FL)

CHIRLPAK® IA CHIRLPAK® IB CHIRLPAK® IC
RO RO RO
R . o or o or 0
Amylose derivative R: /KN cH Cellulose derivative R ;AN CHs Cellulose derivative . )k /@
immobilized to siica gel . iy ¢ immobilized to silica gel H immobilized to silica gel R: N cl
(CHIRALPAK® AD-H DL 47) (CHIRALCEL® OD-H k5% A 2) CHBlx T L 72— A7)

CHIRALPAK® IA/IB/IC 1£3 1) A # L R—ZDHPLC A5 ATHEALTWS —RIABAEAERTEES,

CHIRALPAK® IA/IB/IC O FAATRE A 1

~FxHy 2-FanN/ =)L, TR/ =), AR J)—), THF, BT FI, 14-OFFH >, 7t b>, MIBE. /7 OOK
WA, 7R ARy FEhZ b, DMSO R EBREEMAEGHLE TCIERICHDIIGAE. HAKEOHDBEE 5HE
NS

MAFIEIE. NAAE—RPMICKREGUREZEEHLET, ROFITILATLAFFERATEIRENGIREIN T8,
BERLIZFINEMEINT DICERIGEBERINDOOY Y T Y U T% BEBROODRATY TEBORENHY F L1
LA L. CHIRALPAK® IAIB/IC IZRISEAKREA T LISEALTH AT LAMNERZ DRSS (. BESWARETYT., TERIG
WD H T T, BHELRCEBOAETERLIALL—EBETHETT. FOFEEFSADANTEES, TV
FILARICET HEEE FRZERBICHBTEE T,

on CH.Cl, D
.« T e I
N v K & ;’ 1) i
i 74 7
[N -
IA/IB/ICE®ES& REREH
4 m
MERESRY
=0.1hr
154 :‘;‘. 3.0 5‘
104 I 204 I

vvvvvvvvvvvvvvvvv
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45

Columna * CHIRALPAK "B Temperature @ 25C Cobima © CHIRALPAK® A Temperature @ 25C

Mobile Phase : n-Hexane /EtOH/DEA=95/5/Q1(v/v/v) Detecton @ 254nm Mabile Phase © n-Hexane /EtOH/DEA=95/5/0,1(v/v/v) Detection 254nm

BEOERMEDAIIE, SOICHMEERCHLREIGHREZEEZOLET, PRLEWVMEEYICABREOR VAR EBEMEIC
BIRTDILICEST, BEREDOY Y TILBRERAET D2 ENAREE LY., —EEOY Y FILFABEEOEET, £/, A
HEMERELETDI LT, FATA VL ERLEIE D EAARETT.,. CALZDOMRICE > T, PREEEEKIEIZT v
7 L% 9., Benzoin ethyl ether DIFE, ~NFH /2-F0/8 /) —)L=200/1 ZBHAE LTV EEEIERT, AFHUBBRITF
IL=40/60 ZFHEFICA L & FIZIL 200 EONBEHIRAFLNET,

16



Benzoin ethyl ether =:—: s . a=13
2 4o -
z v
RO r ot
AW,

[.;-:«'--\” CHIRALPAK® AD-H

IRl

U (25cml x D.48emid.)
B 58 :Hex/IPA=200/1

= |
§ =
o] |

EAR 04?mg
(47.0mg / ml (B E348). 10

FAYAI 145

A ERAEEY - 1.0mglhr

.OmL/min.

CHIRALPAK®

(25emL x 0.48em id.)
B I : Hex/EtOACc=40/60

20
18 1
= -
149 H

1A

a=29

|} .'-_
109
=
L+ |
] |
\

Fempormas - MW ol s

-]
g

R apoma - Ml
U888
R

3
"

Trre - Mvaa

Elm 16.4mg
(656 mg / ml (BB18). 25 u)

:{> EAY AL 259

SHREET:196.8malhr

AT LBIROBOKENMT - NI LL VAL ET>TEY 9, CHIRALPAK® IA/IB/IC DMEEHSH LT &L, BRER - 2
DDFFILATLIZDONTEBEANEHLETRE,
<#LR-E>
309-15311 | 80311 | SHIRALPAK LA5ij? g FATRUYTEY L ) rms— kh— kw0 30,000
308-15261 | 80324 | CHIRALPAK IA 0.46¢cm X 15cm X 5um DD T L 150,000
305-15271 | 80325 | CHIRALPAK IA 0.46¢cm X 25cm X 5um D H T L(EE) 165,000
302-15281 | 80337 | CHIRALPAK IA 1cm X 2cm X 5um I HBAA— KNI LA 165,000
309-15291 | 80335 | CHIRALPAK IA 1cm X 25cm X 5um € IHWMH T L 550,000
302-15301 | 80345 | CHIRALPAK IA 2cm X 25cm X 5um €I HWMH T L 1,300,000
304-15241 | 80394 | CHIRALPAK IA 0.2cm X 15cm X 5um‘™? wEA5 LD 150,000
301-15251 | 80395 | CHIRALPAK IA 0.2cm X 25cm X 5um‘? wEAHT LD 165,000
305-16491 | 81311 | SHIRALPAK LBSij? SEATRUYTEY R m s kn— kY SO 30,000
300-16441 | 81324 | CHIRALPAK IB 0.46cm X 15¢m X 5um DD T L 150,000
307-16451 | 81325 | CHIRALPAK IB 0.46cm X 25cm X 5um D H T L(EE) 165,000
304-16461 | 81337 | CHIRALPAK IB 1cm X 2cm X 5um I HBAH—RDT LA 165,000
301-16471 | 81335 | CHIRALPAK IB 1cm X 25cm X 5um I HmH T L 550,000
308-16481 | 81345 | CHIRALPAK IB 2cm X 25¢m X 5um € IHWMH T L 1,300,000
306-16421 | 81394 | CHIRALPAK IB 0.2cm X 15cm X 5um(? WEAH5 LD 150,000
303-16431 | 81395 | CHIRALPAK IB 0.2cm X 25¢cm X 5um? wEAS LD 165,000
300-32151 | 83311 | SHIRALPAK LCSij?{ Er=buw2eybh | smms—rn—ryy st 30,000
305-32131 | 83324 | CHIRALPAK IC 0.46cm X 15cm X 5um DD T L 150,000
302-32141 | 83325 | CHIRALPAK IC 0.46cm X 25¢m X 5um S H T L(KEE) 165,000
302-33481 | 83337 | CHIRALPAK IC 1cm X 2cm X 5um CIHBMAA—RAT L 165,000
308-33461 | 83335 | CHIRALPAK IC 1cm X 25cm X 5um t SHWAT L 550,000
305-33471 | 83345 | CHIRALPAK IC 2cm X 25cm X 5um SHMANT L 1,300,000
306-32161 | 83394 | CHIRALPAK IC 0.2cm X 15cm X 5um‘™? Wéﬁ 5 L0 150,000
303-32171 | 83395 | CHIRALPAK IC 0.2cm X 25¢cm X 5um‘? WEHS LD 165,000
303-08241 | 00021 | A—KA— kY v IhkILA—0.4cmX1cm — 15,000

1:1+Ey F3EAYTY,
2 HEBEOEDET S,
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A7E [No.21 (2007 ££9 A&, p. 14)] &, THEOBANSEEET1. AEOEA, 2. REROIESA. 3. L Lo

BEm AEMORE. ERECFH FTEIHALELE,

SEIF, THEOEBANSEEFTTI. IRV LDIESR] DHET.

@ FRRIFDEE

RERTIEBIZEEMTRITNIER SR NI X, REAHH
S2TWRHEATHD, REDEVWEECTEBRRBTEDRERITS
EEOHRIZEYHRX (HCI, O N2 &) NELE LTS AEE
HOHdER (B0 K BRBEMEE). [KEKITERL
TH230 (FUEZTK EBEELE) FHAREERZOREDN
AEICKYFBERDTRIFSN TROEEBICRURAATLSC
EDBH D,

RRFEREA T, REFEEZ LTRI T FNATHRRIZEKR
TELTHLRERTD L, SHLTHEETIFA L EMET
Hd, £, BHE CHRAEEZE > THEANGWGEAIK 1=
WY, BELAZMZGRVTERATS,

® TOMDFEEIE

BENIELCASERS

EILPRARAS b, ERy M EEZANSERLIZLAEL,

EILOFEVWEDLELAL,

ExXy FEEZEOTRbDLAL,

MOALEYELAEREFENTEILAEOEELTOMIC
R,

DANPEEEENHZLREE TP LOERTHEMOF
BTCEZITE, ERVPEZETHENLINEZZENDH D)

4. ERROITER
@ BEEEEEFETT S,

BRECEY 2 AERTEEYNEL KEFTEB LA KRFEL
BrlbiE. TEEBERAERAEA. BRE. EEYUBEGENDH D,
BEEYEEERENROONT VD LDONH DD THEELE(C
HWEET D, ERIBEYUNOYIC L TEESTDH LT, £
OFEEELTHM, FR. B, BEFOFENRINTNDS,
LILERDFEICE > TEHEBEYUNOYIZASRWNES T
R EREL) FRFEEENSC KRBT D LN, BEHIAMGEL
TWREEIFRFECLY) LTEAY NETEHEL LEOHIIT
2282 EMMOEEICKRBT DEIN—MRHTH Y IEN
REBEI VT TED,

BREYETABTLG LMD L SHARLTHEC L HIZ, ALAEAT
E2HDE—HOBRICANTHEL, TOELEETEBIZEDIHEAP
EBARAORENBI LR VR BETH2YWHERTOMEE &<
FARTHL,

ESEE> RERATIHE. AEARERET 2HEOEAHS
ELEBRET—EAR=—IELTHIELERL, F£f
MSDS 26 BEELDIEOC RS, PRERD R E
DEB/HIEHINATNEIDTEEIZT D,

e ok 3k

HECEETIEBREECETAHIA RV EFELAETH
FRLANEDFHFAICER. BHARETERETH D,
RICHEYRUVEYEGREE. HIFE. FBREFBLEELL DOHE
ICBRLTWIERLTNTEFRELERLTHESLWVERTH
B,
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THREEOFE] AoRENELES,

©® EMRUBIMESEE

XFEBYEBYRUVEMERY HEDIEETH D, SYWRVE
MLk, LHITHEMENDHY. FRICERT 2 LFICERERL:LL
Y. BREOBEERELEZY, RERICELILOHDIHEE
EHobEYETH D,

—RICEHOANEY LY BELAB L, S5 IFEME
DEEDHLHELEEND, BMMEEL LDs() THRO I HEN
20N, EYWOEEFEOT 50mgkg UT. Bl nEEL
50mg/kg ##B % 300mgkg AT & Sh TS, BRODIENERE.
WAL EDEBIEEADH Y, ERIYICL>TELER>TLDD
T, A—%&H{TOEBIBETH D, 12 LENICIFEES N
MEAEYTHYEYTHSDT, BN TEREEAELEZYX
MEFAELEZY LTHET D2REIEERL,

REAODBWIIEDRUVEYNA TR LY BHZ LY TEE
SHONEENRIERVKICEFET I LTHD, BFIEE
ICERFERIIZA T O TR Y EENBWERFEEETE AL, £
FREEETDEELEFFORIEAI>EZELNH D, HEST
BEEL CEHPLPTRICERINAVNKS ITKIETHRIET 52 H5%
THd,

FERAEAORGE LCRIFEEDEERT 255 EFHFALID
BETHD L FEDERBOFEEIRFICHEESN-RBEOH
2EA (EBLBUREE LVS) REEARETH I, HEEY
EFEALACLES ERBRECRVSACEBHOHTIES
TV, BHICERANEEREZDITTHEIN, FE—DOREETEORE
BNibhd, RETHORK L ITEH. k. Rh. £HLELER
CIETHD, BEMERNEAE LG O E S EERT
SICIEEBLZDERAECEEEDARIMBETHY ., L LEDEFE
ITER, HFE. GEMGERK LBTAERLAWL, F-REE
EDOVWTHROINDEHTRELBOBEEEZ LA TEAED
TV, REECDOVTIKEERNEYCEEANEIY DO RRA D
BETHD, CORTKICIIBOEENHDOTROONBFENE
LaFhiEasmn, £ERERICLRAKORTIOVBETHDHN
RERUNLBALLBEICET TIZRREIATNDEDTHE
FE0A, BREBLEBEALYRERAES 2 LTAENEDbO -
BEREFENTRIE LIEITNERSAE,

EREE> CESEOREEZT L, EnrtomEEnETER
LBEWNVDESTWENEZEFHICIRET S, =
AR 2 EIBEICBEOBEEREHIZENRE
ThY LR~OREEEERTIBEICLER D,
FERAEEENDON IO THEIEHICEER. &
ELBBENNEOND DO THRNLBERANATEET
Hd,

BERKICOVNTIE 4. EELOFESAESRBLTEL UL,
WEETITHRANLEBREIRIERICE > TEERECIRY KU
HEEANERDZOTHIENER>TL D, TOEHREERNEF
SIS CEEBLENEERBELE LTCELOLEEHIERELE
MLTHELCEKL,

(*) LDsp & (& Lethal Dose 50% DEETEERHHWIZHRES L
BHE 50% N EAREEYENDEEFE 1 kg Hi=YICBELELD
THd,

REA~DDL
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BEYIVAERE 1M
BRI OREREDREETEES 5 & AARICEY £,

TSoFET, Tho) MM TEZo#EE] B LA, TOD] RALE
MAOEBNTEET,

TP LI, ERELHRT S EAAIRETT,

BEHRAES 210
-
EEPTTHRBEARIZDOVNT S, BYE. BEEC & N ——
CHEERROERNTEET,  ———— e
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Wako Organic Square No.22 .
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BFETDILEYDKFEEZEKFICKBRIV-LET,
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4t #540-8605 kﬁﬂi**ﬂi‘!ﬁw_T Bi1#2En (os) 6203-1788 (R IEFUTE) Wako Chemicals USA, Inc.
5 ©103-0023 R BhREEFFFAETESH138 o (03) 3270-8243 (HELAR)

® LM HEFT 22(002)622-1005 () OHUIEH AT (045)476-2061 (L)

Wako Chemicals GmbH
http:/fwww.wakousa.com http:/fiwww.wako-chemicals.de

* Head Office (Richmond, VA) European Office
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