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1.PdIC 2RLERY SIMTRRHESVUREEXFL
DEKEIL Y

PEAAREBIR D (FEAKP, DEDKHZEFAET. PdIC Z il &
LTEETRIEIED L R DILALIZERPIZ H-D K&
IEARBCHZEERE L, FAMAEHTRIGEIE D L.
FTEUETHDIEEZADNDIRYDILUAD T ILFILRELE
TH H-D XE|AHRWICHST L. BARREENARISEEKRT
MicmtEtddZEEBALMNIZLTLS (Scheme 1), ARG
FRLBRMAEEKREEKRRSE LTHL, SESEDKEEZD
BL L PUEEHETORIENETT DLV RHHMEEFT 5,
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2. PdIC ZHWERIRILEMOEKEL

EXREFILHETIEMEEDNHEOE CFERER. FE
BEEATLH D, ChoaEXRBCEKRIETENEE
KFBREELTA I TOYIELTORENRFTED, ©
CCTHERBIEEYOEKRRIEERHA T, PAC L L TH
WhEAZHT—ILPEY S VEDFERTHERR HD X
BRIGHETL, BBICEKREKEGBLIZLIHTILE
(Figure 1),

10% Pd/C, H,
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D;0, 4,24 h
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3.Pt/IC ALV EBIRLEMOEKEL

AEKRIEEDS L2 EREAREEERL. MEDOXY )
—Z VP %EfFokEC A, Pd ERED PUC £ EFE
BRALTHEREC HDXBRIENETT I LERH L,
BZIET T/ —ILIE PA/IC TlE 180°CHEBEMNBETH
20, PUC ZAVND LERBTERERLICEKREINS
(Table 1),

Table1. Comparison of deuterium efficiency of phenol using Pt/C or
Pd/C-D,0-H; system.

OH OH
@ Catalyst, H, D D
D,0, 24 h D D
D
Entry Catalyst Temp. D content (%) Yield (%)
OH
97 97
1 5% Pt/C rt © 63
98 98
97
OH
2 10% Pd/C 80°C 85@ 8 60
81 81
85
OH
98 98
3 10% Pd/C 160°C @ 40
98 98
98




EERIELAYOBBEYNRICOVWTHRILELEZA, T
/=, TZYURERE BFHEELETHLEAMIE
MEEHTHRBCEKRESNE, —H, EFRIIETH
BOLREVINEEETHEEYMTIE. BFRHEEEETD
LEYIERFEEGHEREL L, ALRFVILEOEME
EHICEAREROBETEANEON, BIRALEFR
BIETHDI- FOENBEAIND LEKRERISEEDIZH
WLz, £, NOFVIEHD @A MBE IND & & HIZH
N AEHHET LTz, SBHIZPdOPtOMESELIHE
SHEEYTHEHDZBRISHAETLIZC WIS ENBELME
7> 1= (Figure 2),

5% Pt/C, H,
Substrates Substrates-d

D,0, 4,24h

NH
98 2 98
98 OH o8 98 98 NH; 98 97 97 98
X CL » OO
98 OH 98 98 98 NH,
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(80 °C) (80 °C) (80 °C) (80 °C)
COOH 64 NO, 4
98 98 99 COOH 2 2 Ho 4
98 64 3 67
(180 °C) (180 °C) (180 °C) (180°C)
Br 0
0 o © N
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0 0
0 o H
(160 °C) (160 °C)
Figure 2

4. Pd/C-Pt/C REMIEIC L 2HFEHR ©
CNMFETICHBARELS IZEEIC PA/IC RS ERFER
FLFIKRELT, PUCEAVS LB EBRELTHERC
H-D XM EHAHEST L, Pd & Pt TIEEKRIESI NPT UE
NMNERDZZENHBELZ, ZCTENTHOMBEFEEEE
IR TILFLAIEEET 2 FEHREEHIZ DT PIC
L PYC ERBAELTRIGEE = (Scheme 2),

COOH  40% PdrC, Hy % COOH
- 9% 9
D,0, 180°C, 24 h % 14 2

19 28 8
5% PYC, H, 97 COOH
1 _— 8 10
D,0,180°C, 24 h 97 19 3

10% Pd/C, H,
D,0,180°C, 24 h

30 97 97

a7 COOH
97 97
97 30 4
97
10% Pd/C 97 97 97
5% PYC, H, o7 COOH
1 N 97 94
D,0, 180 °C, 24 h 97 97 5

97

Scheme 2

5-Phenylvaleric acid (1) 12D\ THEI= Pd/C, PYC %
MTRHWD L, PAC TIETILFILEEBBREDL L IS
DFEBERLETHEXRBCEKFRIELEN (2). PYC TIEAIL MI
LADFEERETHERBCEKFRIESINE 3), At A L
MMIOEKAREENMEC BIERANRE ONEDS, BT
LFLAEOIREEICERY 2 EZbNS, —H,
IZPdIC & PUC ZEALTHW:=EZ A, AL MIDEKK
EENREBHICAL L, RIEFRELBEKFREANT LT (5),
PYUC it L L THE SN (3) £ 52 Pd/IC TRISIZA L
THEANMIOBKREENSEFEMELBEWT E0 B (4),
PdIC & PYC ZRET D ETRIOADEEDERNREREL =
LEZOND, COMEDRETILFILEOIREETEHT
P2HMOEBEICTONTHEREREL, BERBEESYICHERAIRET
Ho 1z (Table 2, entry 2), & 5IZEEBOEFRFRDE AR,
ThbbRECOHBMESN-MEFESEETHL Z EMNEAL
MNEBY, 10% PdIC-5% PUC DIEAAHE TIE+2IZEK
RIESNMBWEETH, 5%FEIF 1%EFINMEE RN
P2LETERERLBEKRREERERFEDILITRILE

(entries 3 and 4),
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Table 2. Deuteration of various substrates using Pd/C-Pt/C-D,0-H,
system.

Catalyst, H,

Substrates Substrates-d

D,0,180°C, 24 h

Entry Catalyst D content (%) Yield (%)
10% Pd/C
! 5% Pt/C 43
98
10% Pd/C 98 X 98
2 5%:) Pt/C /O\ 100
08 N~ "OH
5% Pd/IC 99 e %
3 o C)/Ef 84
5% Pt/C 99 97
98
97 98 95
1% Pd/C 97
4 1% PUC l:fﬁf 2
HOOC 97 97

5. BKFEILENT 12970V 7 DR

ZCoHITER=LSIZ, GC-MS ZRVERNAKFEREE
PHENEEZORBORARICEACAVNLGNE LS IZHY,
EXLOBEKREEPRBEEYE L L TRELRRIREG S
TWd, ZNICHVWERGEKREINEREN. §4bbE
KFRELT AT TAVIDEELNEETDEEZOND,
Figure 1,2 E£7=(& Table 2 IZR L=EKERELEWEIFEALE
TRSNTHELT. ERREKFELCLELT I TOYSIT
HEMN, TOMICHEIEISEFLBEREEET 2EKFLEY
ECNFTICHRANLEFEERELTERT S EATE R,
BZIEEKRFLTELG Ao ENDL Y, BEEESET L
YDGERIE. BREICEKKIEARELHBRENSHFEL., &K
5 LI L= (Scheme 3),

D NH: fyNaNOyHCI D [
b o 2 Nal 5 o
D D
97% o-lodophenol-dy

(5% Pt/C, 180 °C)

D D
D NH2 1) NaNO,/HCI D '
DsC p 2Nal DsC D
D D
97% p-lodotoluene-d;

(10% Pd/C-5% Pt/C, 180 °C)

D NH,  ¢s,, KOH D N
o NH, MeOH-H0 b H>_SH
D D
?E?"Z)Ptlc, 80 %C) 2-Mercaptobenzimidazole-d4
Scheme 3
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Yield (%)
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X COzEt
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NN

1st 84
OH 2nd 83
3rd 83
OH
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OH
CO,Et 75
OH
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Ho A~ 82

All reactions were carried out using Os IC-I (5 mol%) and NMO in H,O-acetone-CH3sCN

(1/1/1) at rt for 12 h.

2) AEZerOF N

Os IC-I (5mol%) OH
(DHQ),PHAL (5mol%) . oH
A
©/\ K3Fe(CN)s (3 eq) ©/\/
K>CO3 (3 eq)
t-BUOH-H20 (1/1), rt, 16 h
Run 1 2 3
Yield of Product (%) 85 85 83
ee (%) 92 92 90
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Os IC-I (5mol%) OH
OH
\
©/\ NMO (1.5 eq) ©)V
rt,12h
Entry Solv. Yield (%)
1 water/THF (1/1) 85
2 water/CHCI3 (1/1) 73
3 water/AcOEt (1/1) 81
4 water/toluene/CH3CN (1/1/1) 88
5 water/acetone (1/10) 80

o AT AMIGHE RIS GFMFICLoTE, A AIVARNE N T8 6 RSV ET,
® SUSH BEEICE o THIIE BRI LI RE R L L T 25 EBHVETOT (FFlIo~v I R TF v I/ RZ—F—&fE AL
G) BEREE AL LT H L TIEEN,
® B AAIT A [ EALAREE | O TR RGP A — ML DOZ A RBIToTEYET., £, BEHKOIERICBE X
TEALIOHBRICHADLEEELBRALAAIVLEL BV X THETOTIHE T,

31— K No. T4 g BE AEMAMEE)
153-02581 | Osmium Oxide, Immobilized Catalyst 1 1A 5 59 13,000
151-02582 | &% 1 OsIC-1 25g 50,000

__ Palladium-Polyethyleneimine |

FILEUDD T I A~DRIREBDKFREEEBIEER BEERRTE-H. ERMEREZLZ(EOCR)IFL VA
OHELT, MBEORRERBOBREHND L BRI E SURYT—ENRT I LOBORESANDEEKLE LTHA
To —RIZTILF DD TILY U ~DBIRWE D KEILIE. LTRELENTDTL—R) I FL UE (PAPEI) A
BT L hEfiEsE L LTALE Lindlar fiEs4nsh FEIhFELED, CEFFEBEVTS Y £9.Pd/Cen)?, Pd/Fib®
THYFTIROBEICLYBBAMNE., £L—BHRT EFENDTFRCEICEYBLDBTHEREETBNTEETT,
LEVIZRBBETERNE VS ERAABY ET, ChdD

SR
R ~ N 3 7 31
® FTLFIMDT I AOEREEA KR Pd/C ucible FunctionaliF
® Xim7 L ¥ DENKEIL
R-OTBDMS(TES) Benzyl alcohol
NHCHZCHZ NCHZCHQ <Pdlc(en)>
CHZCHQN R-CO,Bn
Polyethyleneimine (PEI) R-OBn ArCOR aromatic-N-Cbz

epoxide .
Pd(OAC),/ Hy olefine
PEI-Pd @
MeOH alkyl-N-Cbz | Ar-X ‘
Ar-NO, R-N;
| | acetylene
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1) Partial Hydrogenation of di-substituted Alkynes

Ph Ph Ph CO,H Ph CO,Et
\—/ \—/ 2 \—/?
97 % 96 % 94 %
OH
M M SOF
Vs o ~-
100 % 100 % 100 %

2) Partial Hydrogenation of mono-substituted Alkynes

OH
4\'/ 0B \LONHCbz
=~"0H

Ph
91% 96 % 93 % 88 %
S -CO0oH 0028
HO
84 % 84 % 100 %

S E X ik
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. lkawa, K. Hirota : 7etrahedron Lett., 44, 8437 (2003).
31— K No. & 4 K e FHEMMA M)
161-22221 Palladium-Polyethyleneimine . 19 8,000
_ : BHE A
167-22223 | B84 1 PA/PEI - 59 26,000
<BEm>
31— K No. & £ R RE FHEMAMIE(F)
167-22181 Palladium-Fibroin . 19 4,500
—_ . . BHEMA
163-22183 | B&% : Pd/Fib - 59 14,000
ﬂ Palladium-Activated Carbon Ethylenediamine Complex 1g 4,000
169-21443 (Pd 3.5~6.5%) BHEmA 5g 13,500
16121442 | 8% : Pd/C(en) 259 40,000
161-15273 59 4,200
T a4 1249+ | Palladium-Activated Carbon (Pd 10%) N
163-15272 B4 : Pd/C MA—#% 259 12,000
165-15271 100g 40,000




=RTMICHACEBEER 2IEAYEBERORIMIZH AL WE A TO=ZRTHEAETY ., CO=ZRITHEAEZEFA TIZ, ML
LI LAFELRZEEELTEY. CO&LSHEHICERY EEOBRPRESEZFALEFEGRIE, ARSTFORE
RENEADFITE. FREVYELCRISENBFENET, HaSE. KPTOREREMRIGEE L TORAENARET
Pd-Nanocage™™. Pd-Nanobow!®* ®& ¢ Pt-Nanocage”IZ. T, CFFEVEREWVTHY F£F Pd-Nanocage .
ERERB~NDRUGEAEEBHETI2ECERICEL> T, B Pd-Nanobowl. [(en)Pd](ONO.) [Z#t & LLEH), BrEEIcL
Bioh>DEEBHICEBEINET /A XDEAEE > EHL E 7% Pt-Nanocage B =L FE L=,

Pd-Nanocage Pd-Nanobowl Pt-Nanocage [(en)Pd](ONO_).

R i Bl

Diels-Alder &Jix

o
Pd-Nanocage
O‘ © (10 mol %)
H,0, 80°C, 0.5 h, 80 %
(0]

Wacker # 21L&k it

Pd-Nanocage (10 mol %)
[(en)Pd](ONO;), (10 mol %)

H,0, 80°C, 24 h, 82 %

EES FRER+2E B RIS

0 ‘ 8 Pd-Nanocage , hv
|
EtO O N D0, 80°C, 92 %

A RIS

HO
+ \© Pt-Nanocage o
Br hexane / H,0, NaOH \©

40°C, 3 h,64 %
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1.  D. Oguro, M. Miyazawa, H. Oka, k. Yamaguchi, K. Ogura, M. Fujita : Nature, 378, 469 (1995).
2. T. Kusukawa, M. Fujita : Angew. Chem., Int. Ed. Engl., 37, 3142 (1998).
3. H. Ito, T. Kusukawa, M. Fujita : Chem. Lett., 598 (2000).
4. M. Yoshizawa, Y. Takeyama, T. Okano, M. Fujita : /. Am. Chem. Soc., 125, 3243 (2003).
5. M. Fujita, S.=Y. Yu, T. Kusukawa, H. Fumaki, K. Ogura, K. Yamaguchi : Angew. Chem., Int. Ed. Engl., 37, 2082 (1998).
6. S.=Y.Yu, T. Kusukawa, K. Biradha, M. Fujita : /. Am. Chem. Soc., 122, 2665 (2000).
7. F. Ibukuro, T. Kusukawa, M. Fujita : /. Am. Chem. Soc., 120, 8561 (1998).
I— K No. i 4 R NE FEMMA M (F)
160-20471 Palladium-Nanocage BHEA 19 23,000
165-21761 200m 10,000
— | Palladium-Nanobow! BiE KA <
161-21763 19 35,000
052-07341 | (Ethylenediamine)dinitratopalladium (1) 1A 200mg 8,000
058-07343 | 4% : [(en)Pd](ONO2) - 19 30,000
161-21741 100m 12,000
—————— | Platinum-Nanocage BHEHRA g
167-21743 500mg 45,000
$i % 2 1S AW
AR ZMIBIIAL T4 VDHZRIGEL, AL T4 2D AEEFIERPTRETHY . RCMFARA 2 £ )Rk
MABRICE>TCC-CRAERMT ZDENTEALMET BN TENERERLET ",
¥, EER. BT, FRMEEOTENEE~DISALE RCM RIGIIFEFBICEHGBEER ODRAYDOEERICH
HERTLETS, WT. BEIGELTEDENERELES 2,
miEs R i f
Ts Ru-cat -’L—S
N - -
c IIDCya PN CHCLy, 20, 20°C (_/
Cl,R.U yield 98%
PCys Ph
OBn OH OBn OH
Cas No. 250220-36-1 V\g Ru-cat.
Cs1H76CloP2Ru = 923.07 PN, I J
BOC BOC
yield 87%
3I—K No. m A H % e | FEMAMEE)
041-29971 | Dichloro(3-phenyl-1H-inden-1-ylidene)bis- ‘ 1g 10,000
—_— BHEmA
047-29973 | (tricyclohexylphosphine)ruthenium(IV) 5g 40,000
* cooperated with Umicore
S & X ik

1.  A. Firstner, et al. : Chem. Eur. J., 4811, 7 (2001).
2. A. Furstner, et al. : Chem. Eur. /., 320, 9 (2003).
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Imidazolium
1-Allyl-3-methylimidazolium Chloride 1-Butyl-2,3-dimethylimidazolium 1-Butyl-3-methylimidazolium Chloride 1-Butyl-3-methylimidazolium
Tetrafluoroborate Hexafluorophosphate
& 0 o o
NONS ) BF4 NN cr NCON PFe
N Cl —N TN —_ 4 R S A g
LTS PA mp 67°C A
[65039-10-3] [402846-78-0] [79917-90-1] [174501-64-5]
013-20491 5g 9,000 329-87181 59 7,000 027-15201 5g 3,500 024-15211 59 6,500
011-20492 259 35,000 327-87182 25¢g 25,000 025-15202 259 8,000 022-15212 25¢g 19,000
1-Butyl-3-methylimidazolium 1-Butyl-3-methylimidazolium 1-Butyl-3-methylimidazolium 1-Ethyl-2,3-dimethylimidazolium
Tetrachloroferrate(lll) Tetrafluoroborate Trifluoromethanesulfonate Hexafluorophosphate
& © o Che 7
O™ FeCly NOY BF, KO CF3805° NIN_ FPFe
— NS~ — NN~~~ — NN~ T
LTS A LS
[359845-21-9] [174501-65-6] [174899-66-2] [292140-86-4]
327-86401 59 7,000 027-15181 59 5,000 024-15191 19 5,500 326-87191 59 12,000
325-86402 259 21,000 025-15182 259 15,000 020-15193 59 19,000 324-87192 259 45,000
1-Ethyl-3-methylimidazolium Bromide 1-Ethyl-3-methylimidazolium 1-Ethyl-3-methylimidazolium
p-Toluenesulfonate

1-Ethyl-2,3-dimethylimidazolium
Tetrafluoroborate

Tetrafluoroborate

SO3°
Y o A o 3
—~NYAN~ BF, N@N -~ Br N~ B N N~
4 — N BF4 X
mp 92°C mp 71°C AR mp 51°C
- [65039-08-9] [143314-16-3] [328090-25-1]
050-07401 59 8,500 055-07331 59 4,000 054-07301 59 9,500 051-07311 59 7,000
058-07402 259 30,000 053-07332 259 12,000 052-07302 259 35,000 059-07312 25¢g 25,000
1-Ethyl-3-methylimidazolium 1-Hexyl-3-methylimidazolium 1-Hexyl-3-methylimidazolium
Tetrafluoroborate

1-Ethyl-3-methylimidazolium
Trifluoroacetate

— N@N ~ CF3COy

Trifluoromethanesulfonate

/N@N — CF3S05

Hexafluorophosphate

I \ -

/N©N\/\/\/ B':4-

wK TR wKR TR

[174899-65-1] [145022-44-2] [304680-35-1] [244193-50-8]
057-07411 5¢ 11,000 059-07111 109 2,0000 085-08191 59 7,000 088-08201 5¢ 7,500
055-07412 25¢ 40,000 083-08192 25¢ 26,000 086-08202 25g 28,000

1-Methyl-3-octylimidazolium

1-Methyl-3-octylimidazolium

Hexafluorophosphate Tetrafluoroborate
o ic
NN PFs NN BF4
LS AN
[304680-36-2] [244193-52-0]
138-14761 59 8,000 135-14771 59 8,000
136-14762 25¢g 30,000 133-14772 25¢g 25,000

10



_F'yrrolidinium

1-Butyl-1-methylpyrrolidinium
Hexafluorophosphate

NG N
™~ N

\ ] Prs

[330671-29-9]
325-87281 59 8,500
323-87282 259 32,000

1-Butyl-1-methylpyrrolidinium

Tetrafluoroborate
~ .t /\/\
N
Q BF4_
mp 150°C
[345984-11-4]
322-87291 59 8,000
320-87292 259 30,000

1-Butyl-1-methylpyrrolidinium
Bis(trifluoromethanesulfonyl)imide

~ N+/\/\
; ; (CF3S0,),N°

K

[223437-11-4]
027-15441 5g 7,800
025-15442 25g 28,000

1-Ethyl-1-methylpyrrolidinium
Hexafluorophosphate

~ N+/\

(] PR

[121057-90-7]
321-87261 5¢ 10,000
329-87262 25g 39,000

1-Ethyl-1-methylpyrrolidinium
Tetrafluoroborate

~ N+/\

§ / BF,

[117947-85-0]

328-87271 59 9,000
326-87272 259 35,000
P
Pyridinium
1-Butyl-3-methylpyridinium 1-Butyl-3-methylpyridinium 1-Butylpyridinium Chloride 1-Butylpyridinium Hexafluorophosphate
Hexafluorophosphate Tetrafluoroborate
+ + + +
2N NN N NN SN NN N N
NG ) e P cr < PRy
Tk mp 132°C mp 75°C
[845835-03-2] [597581-48-1] [1124-64-7] [186088-50-6]

327-87241 5g 8,500 324-87251 5g 8,000 324-87212 25g 9,500 323-87221 5g 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

S BF,

PEaES

[203389-28-0]
320-87231 59 7,000
328-87232 259 25,000

BHRE LTERTOYHECRE)H LLBRRERLTEYET, HCETSEETHY . RRETIHY FH A,
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Ao
eacar
L

RAJANTIR—VRATLHDS U TILT ) &BOHR
X, HMEEMCEYVEESAERFENL VTILF /4R
DEMEIOA MBETT, HELSHIEIH—DHINT

HET  RRASHIA I OUTIE—V AT LA

WD D TELZOEE, EMICEHEGER, RER. 2R %
FIFI2&Y, B MEEENRFTEES,

BIMHOHEE R

i IE, ERMENNSCBNERZEEFEAMLELE
THA MFANSVWERELPTCBY, FENMETT DR
HEBUES, TZOTRBE. FLIFPL)AGEREBED
RERLZABYEICHMESEEZIHSE. FHETORRA

ThIREEHIE - BHSEET,

BERODETICEHEHEEZI—T v T$DT &1L,
mMEALGCRY, MESEBEOEEREKICOGELLTEIILN
TEFET,

[ SUINF ) EBARB—RR ]
e A g | I & =
o e - & = (F) WE | BE | AR | B%AI| Na
638-08101 Pt single nanoparticle dispersion 100ml 14,000 3-5nm | 10mM |[JK/EtOH| PVP Free
635-08111 Au single nanoparticle dispersion 100ml 12,000 3-5nm | 10mM | 7K/NPA PEI Free
632-08121 | Ag single nanoparticle dispersion 100ml 10,000 3-5nm | 10mM 7K PEI Free
639-08131 | Ru single nanoparticle dispersion 100ml 16,000 3-5nm | 20mM 7K PVP Free
636-08141 Rh single nanoparticle dispersion 100ml 40,000 3-5nm | 20mM |[JK/EtOH| PVP Free
633-08151 Pd single nanoparticle dispersion 100ml 20,000 3-5nm | 10mM [JK/EtOH| PVP —
630-08161 Ir single nanoparticle dispersion 100ml 29,000 3-5nm | 10mM | JK/IPA PVP Free

PVP : Polyvinyl pyrrolidone / PEI : Polyethylene imine
REHOMEFEERMBEOERICLYPCLERITEEI DI ENHYESTDOTI TERBENET,

CEEQEEKICYUTILF ) EREREE LSRR LET,

BiFf 7NIFICAL%ZEE

TRDESLEZOMHICIEIFEIRETY, FTRETEICTHET L.

HSRE 35399
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AR L RmiA T

Novabiochem®

KPTHERATRET. RV RAFLIAR-RACERTIEVA—-F+ T8

NovaPEG®Y ) — XEH&REL SV

Wk, BHABALS VOR—ZRY T—IF, BBERY X
FLUA—BMIZAVOIATEBYELE, LML, RURTF
L VIR ERET, K27 LI—LO &S BBREAET Tl
AR+, ERANEETLE,

ZTOHRKRIVRAFLUVEHICEBEDOPEGEHEZI I 7 ML
NovaSyn®X%., 7# UL 73 RIZ PEG %457 ~L1=
PEGA 2R—ZARYIT—EFTEHLO UNHREINE LA,
mMELHEO—T 4V VEMEC, ARNT Y FIZHE-THY
FLf, Ff-. PEGA ICHTBIBD LHFHKRELS LW
SREEHYEL,

NovaPEG®Y 1) — X1E %48 PEG LI\ D& E & E A L
LWRA TOR—RRYIT—FEHALTWET, KRERY

AFLUR—RIZEWT2EVNA—T 1 VTEERL. i
I LTHRRERENHY £E A,

B2, RIFRAMTIDV)—XDLY U EFEARAT S
s RTIFREPTIOT v BB EOBENMELNSE D1
H., RISHENALENDESWSISEHREL - THRYET,

B-amyloid (1-42) F&MEE GBS & LTHERATTH.
A =—ZDLTUEFERT S E. ZEMK Fmoc EHREMK
T 4 #EE 91% O crude peptide A bz & WS HEIEH Y
EE 2

Novabiochem® G, NovaPEG®ZR—Z ARy —& LT,
BEOYVHA—PEELELY VERFLTHYETS,

HAXEE fE R
|ONovaPEG EI7RURFL> OPEGA ONovaSyn TG
16
by 14 =
)
C
~
Linker [ Linker =
o
[ Linker 5
e B
DMF MeOH 7K DCM AcCN DMSO
REV O h—0fEE
OMe NH, [0} OMe

C?H:;GND\/O

Amino resin Wang resin

NovaPEG®¥ V) — AR S—E

Rink Amide resin

T

T LD e T e

(0] (0]
FMPB resin

HEES % mre | OB AEMAER ()
19 5g 25¢g
01-64-0472 | NovaPEG® Amino resin 35-100mesh 0.6-1.0 11,000 44,000 176,000
01-64-0474 |NovaPEG® Wang resin 35-100mesh 0.6-1.0 14,000 56,000 224,000
01-64-0473 | NovaPEG® Rink Amide resin 35-100mesh # 0.6 14,000 56,000 224,000
01-64-0477 |NovaPEG® FMPB resin 35-100mesh # 0.5 14,000 56,000 224,000
2 E XM

1. Novabiochem Letters 2/06
2. F. Gracia—Martin, et al. : /. Comb. Chem. 8, 213 (2006)
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Engelhard MSA

Engelhard € ERAEK(E, IS+, A—KRY, P HWTHEEINZZELGHAETT,

] X . Pd Uptake Curve
Hi%E. KEHROPL Pd. Rh, Ru. Iy Nii Cu. Fe BENERBERET DI EN | Z
HEFxEd, > 1200
Strem " SHEA & L T/INEE (10g) ORFEZERFLTHY T, = e
. N " 40.0
BESEVOLEMER LHASND EHENTT. I
MSA-FCSi-3 | & 0 100 200 300
(14-4353) .
S48 0 K V elution (ml)
(H2PdCl4 from H>O) with
MSA 14-4353
Strem Cat. No. 13-6300 06-0805 14-4351 14-4353
Engelhard No. MSA-FC Al-1 MSA-FC C-1 MSA-FC Si-1 MSA-FC Si-3
Description Phosphotungstic acid Phosphotungstic acid Ethylenediamine Mercaptopropyl modified
modified alumina modified activated carbon modified silica silica
Max metal loading 4% 5% 1% 13%
capacity (wt%)
color & form white powder black powder white to slightly yellow white to slightly yellow
powder powder
Stability air stable air stable air stable air stable
Suitable
Reaction Mixtures
Aqueous Yes No Yes Yes
Organic Yes Yes Yes Yes
Polar and Apolar Yes Yes Yes Yes
Slurry or fixed bed Yes Yes Yes Yes
application
Temperature Stability =150°C =110°C =110°C =100°C
Comments Presence of water and small | Especially suitable for Especially suitable for
chain alcohols may impact scavenging Pt remains scavenging Pd remains.
total uptake capacity. and metal complexes in
the presence of other
ionic components
Typical ® Pd(PPh3), from THF ©® Pd-acetate with 2 ® Pd from Heck reaction | ® Pd from Heck reaction
Applications ® In(COD)CI, from EtOH equivalents of PPh; from mixture mixture
©® Ru(BINAP)CI; from acetone ® CuCl, from e.g. EtOH, | ® H,PdCl, from EtOH
Isopropanol ® Rh(DUPHOS)(COD)BF,4 CH3CN, H,0O ® H,PdCl, from H,O
® Rh(DIPFc)(COD)BF,4 from isopropanol ® H,PdCl, from e.g.
from EtOH ® Reaction mixture of a EtOH, H,0O (pH-2.3)
hydrogenation reaction ® Rh(COD)CI from
using Rh(DUPHOS) EtOH
® Rh(PPh3)Cl from toluene ® NiCl, from H,O
® H,PTCI; from
technical EtOH
- FERE
— — =] _NE
*—71—code GLE= e & (F)
Metals scavenging agent, Phosphotungstic acid modified alumina (Engelhard
13-6300 MSA-FC Al-1) 10g 24,000
: Metals scavenging agent, Phosphotungstic acid modified activated carbon
06-0805 | (Engelhard MSA-FC C-1) 109 0
14-4351 [\S/Ii(_-:-ﬁls scavenging agent, Ethylenediamine modified silica (Engelhard MSA-FC 10g 24,000
14-4353 g/l,i(_eé:;ls scavenging agent, Mercaptopropyl modified silica (EngelhardMSA-FC 10g 24,000
96-6700 Engelhard Metals Scavenging Agent Kit (MSA Kit) 1kit 81,600
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Phosphonic S Metals Scavenging Kit

Phosphonic S (&, €BDAF Y R U TARICHARINEZD Y ATILTY, £ERMERICEDRUIE TIE
EWEHTHATE, RoN=£BOAHELET,

@ Very high activity in different oxidation states. 16-0220 2-Hydroxethyl ethyl sulfide Silica (Phosphonic$ Si-SOL) 10g
® High selectivity for the metal - not the API. white solid 509
@ Fast kinetics. Silica size:  60-200 microns
® Broad solvent compatibility, non-swelling. Pore size:  60A
® Wide range of operating conditions. Loading: 1.0 mmolig
® Mechanically and chemically stable. Thermally stable at 100°C. Scavenges: Pd, Pt, Rh, Ru [examples - Pd(OAc),, Pd(PPhj),,
® Performance validated in removal of strongly bound metals from APIs. KoPtCly, RuCly, (Ph3P)3RNCI]
16-0650 2-Mercaptoethyl ethyl sulfide Silica (PhosphonicS Si-SEM26) 109
metals * inorganics * organometallics * catalysts ¢ ligands ¢ customsynthesis « cGMP facilities * nanomaterials white solid 50g
Silica size:  60-200 microns
T ﬁ Pore size:  60A
O\/\S/\c“'NY O/\/P\\ONa O\/\S A~_-OH Loading: 0.8 mmolig
HO \H ! ONa Scavenges: Pd, Pt, Rh, Ru, Ni [examples - Pd(OAc),,
Pd(PPh;),Cl,, Pd(PPhs),(OAc),, Pd(PPhj),,
16-0200 9 15-0012 16-0220 Pd(dba),, KoPtCl,, (PhyP);RNCI]
Cu*2, Ag*1, Hg*2, Fe*3
SH O\/\(\/\ O\/\ O o
O\/\S/\/ SH S/jo( v% l(\s"‘ 3 16-1700 Mercaptopropyl ethyl sulfide Silica 10g
(PhosphonicS Si-SPM36) 50g
16-0650 16-1700 16-1540 white solid
H Silica size:  60-200 microns
O\/\ r!l NH2 Pore size:  60A
s/ﬁ( NSNS Loading: 0.8 mmolig
16-0210 [¢] .!. Scavenges: Pd, Pt,Rh, Ru, Ni[examples - Pd(OAc),,
3 PdCl,, Pd(PPhj),, Pd(PPh3),(OAc),, Pd(PPhy),,
Pd(dba),, K,PtCl,, RuCl, (PhsP);RCI]
Ag'”, Hg€-2Y CU+2, Fe+3
96-6750 PhosphonicS Metals Scavenging Kit 1 kit 16-1540 Pentaerythritol 2-mercaptoacetate sulfide ethyl Silica 109
Contains a 10g unit of each of the following (Phosphonic$ Si-SET) 50g
white solid
16-0200 2-Hydroxethyl ethyl sulfide Silica (PhosphonicS Si-SOL) 109 Silica size:  60-200 microns
white to off-white solid 50g Poresize:  60A
Silica size:  60-200 microns Loading: ’ 75 "
Pore size:  60A oacing: -/5 mmolig .
Lo Scavenges: Pd, Pt, Rh, Ru, Ni [examples - Pd(OAc),,
Loading:  0.8.mmolg Pd(PPhs),, (PhyP)sRhCI, RUCI,, K,PICl,, Ni(OAC),]
Scavenges: Pd, Pt, Rh, Ru [examples — Pd(OAc),, Ag*!, Hg*2, Cu*2, Fe*3
RuCly, (PhyP);RNCI, Pd(PPhy),]
Cu*2, Fe*3, Ce*4 S 3 a o . .
16-0210 Triamine ethyl sulfide amide Silica (PhosphonicS Si-STA3) 109
15-0012 Disodi thyl/butyl ph honate Sili 10: white solid 509
- isodium ethyl/butyl phosphonate Silica lo} S .
(Phosphonics Si-PO1) 509 Silica size:  60-200 microns
; ; Pore size:  60A
white solid o
Silica size:  60-200 microns Iéoadmg. g: r;m:::gR Nil les - Pd(OAC),, PAC]
L cavenges: , Pt, Rh, Ru, Ni [examples - )y, 5,
Patsisizal B Pd(PPh;),Cl,, Pd((PPh3),(OAC),, Pd(PPhy),,
Loading: 1.0 mmolig Pd(dba),, K,PtCl,, (PhaP);RCI, RhCl,, RuCly, Ni(OAG),]
Scavenges: Cu*2, Co*2, Ni*2, Cr*3, VO*2, Fe*3, Zn*2, Al*3, Ag*!, UO0,*2, Zn*2, Ag*1, Hg*2, Pb*2, Cr*3, Cu*2, Ni*2, VO*2,
|::b+2Y Cd*z, sr+2v Ca+2' Mg+2v Mn*z, Cet4 Mn+2’ Cd*z, Ce*“, Fet3
= HEIRE
*—H—code e "E
i & ()
96-6750 Phosphonic S Metals Scavenging Kit (FE2 7 &S DL v ) 1 kit 257,400
16-0200 N-Acetyl-L-cysteine ethyl Silica (PhosphonicS Si-SCYT1) 10g 52,500
15-0012 Disodium ethyl/butyl phosphonate Silica (PhosphonicS Si-PO1) 10g 52,500
16-0220 2-Hydroxethyl ethyl sulfide Silica (PhosphonicS Si-SOL) 109 52,500
16-0650 2-Mercaptoethyl ethyl sulfide Silica (PhosphonicS Si-SEM26) 10g 52,500
16-1700 Mercaptopropyl ethyl sulfide Silica (PhosphonicS Si-SPM36) 109 52,500
16-1540 Pentaerythritol 2-mercaptoacetate ethyl sulfide Silica (PhosphonicS Si-SET) 10g 52,500
16-0210 Triamine ethyl sulfide amide Silica (PhosphonicS Si-STA3) 109 52,500
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BH. DHOEEMONILIERTZLER>TBYET,

EXRFRILENT 12970V 7 (EXRFILEIS%KLLE)

OH NH, NH; NH,
b oH D]@NHZ Dgc:ﬁjicn3 DﬁCD;)—CDa
b b D ! D D ! D D ! D
D D D
on D Dz)—CD3 HoN D
DsC CDs CDZ-CD; HN b D NH,
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D D
D D D D D D
D, D D o] D
D
H,N E b b ‘ NH, H,N b o NH,
wEEScaY | — —
D NH, D D CD;
D D D D NH;  p D D D DsC D D D
RIS ® ® ® ® ®
D ~ ~ ~ o ~ ~
D7 N7 NH, DN D DsC” N7 NH, D7 N7 "NH, H

D D D
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A4t ©540-8605 ABRAFRXEBEI=T B 1 % 2 S & (06) 6203-3741 (XFK)
X5 ©103-0023 HRHBHRXAAFAR T B5%135 & (03) 3270-8571 (f{FK)

E-mail : org@wako-chem.co.jp
URL : http.//www.wako-chem.co.jp
JU—F1+):0120-052-099 ZU—T7voX:0120-052-806
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