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1. Rf-tagged Protecting Groups—Temporary, Cleavable,

Fluorous Tags
1.1 F-Boc-ON

F-Boc-ON is the fluorous equivalent of 2-(tert-butoxycarbonyloxyimino)-
2-phenylacetonitrile (Boc-ON) used in protecting amino groups in
peptide synthesis or other functionalities in multi-step organic synthesis.
Protection of the amino group with F-Boc-ON and deprotection are
achieved under traditional reaction conditions, with the advantage

2-[(4,4,5,5,6,6,7,7,7-Nonafluoro-1,1-dimethylheptyloxy)
carbonyloxyimino]-2-phenylacetonitrile,’ >97%

01382 HaC, CHa @ 1g ¥13,300
CygH15FgN, O3 CFa(CFz)che/\/\I\O)I\O’N\ CN
Mw 478.31 2N

g4

2-[(4,4,5,5,6,6,7,7,8,8,9,9,9-Tridecafluoro-1,1-dimethylnonyloxy)
carbonyloxyimino]-2-phenylacetonitrile," 297 %

11807 HeC PHs
CaoH15F13N,03 OFalCFaCFS OAO/NES:N

Mw 578.32
1.2 F-Cbz-OSu

19 ¥13,800
5g ¥55,000

that products containing the F-Boc group can easily be separated from
organic reagents, reactants, or products by performing a quick fluorous
solid-phase extraction over FluoroFlash® Silica Gel (see sections 8 and 9).12
Lit.: [1] Luo, Z. Y.; Williams, J.; Read, R. W.; Curran, D. P. J. Org. Chem. 2001, 66, 4261; (2] Curran,
D. P. Synlett 2001, 1488.

2-[(4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heptadecafluoro-
1,1-dimethylundecyloxyimino]-2-phenylacetonitrile,’ >97%

55118 Hio OHo § 19 ¥11,400

&22"'2}5;%7’3\“2103 CFs(CFz)sCFz/\%O O’NESCN 59 ¥45,700
w .
[350716-42-6]

F-Cbz-OSu is the fluorous equivalent of benzyloxycarbonyloxysuccin-
imide (Cbz-OSu) used in protecting amino groups in peptide synthesis
or multi-step organic synthesis. Protection of the amino group with
F-Cbz-OSu and subsequent deprotection are achieved with traditional
reaction conditions, with the advantage that products containing the

N-[4-(3,3,4.4,5,5,6,6,6-Nonafluorohexyl)benzyloxycarbonyloxy]
succinimide,’ 295%

F-Cbz group can easily be separated from organic reagents, reactants,
or products by performing a quick fluorous solid-phase extraction over
FluoroFlash® Silica Gel (see sections 8 and 9).'?!

Lit.: [1] Curran, D. P; Amatore, M.; Guthrie, D.; Campbell, M.; Go, E.; Luo, Z. 2003, 68, 4643;
[2] Curran, D. P. Synlett 2001, 1488.

N-[4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafluoro-
decyl)benzyloxycarbonyloxy] succinimide,! 297 %

00246 o o. & 1g ¥23,100 14944 0w o. & 1g ¥20,400
CigH14FoNOs Y ﬁ C,,H14F1;NO; Y ;ﬁ 59 ¥81,000
Mw 495.29 o Mw 695.32 °o
[556050-49-8]
CF4(CF2),CFa CF3(CF2)eCF,
N-[4-(3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafluorooctyl)benzyloxy-
carbonyloxy] succinimide,' 297 %
05656 on 0 1g ¥19,900
CaoH14F13NOs j,/ P 59 ¥79,200
Mw 595.31
[556050-48-7]
CF3(CF2)4CF»
= PSIVOBE/ AT —NTy TOZHEE... 7717 IHVEER
1 TEL:03-5796-7340 FAX:03-5796-7345 Email:sialjpfc@sial.com

u =

ng Groups

&

0
=]
e
(]
=
L

#Fluka



ing Groups

-l
(%)
Q

]
2
o
n
3
§\

Ll

Fl

#Fluka

.com/japan

sigma-aldrich

fa¥a.

1.3 F-PMB-OH

F-PMB-OH is the fluorous equivalent of p-methoxybenzyl alcohol (PMB-
OH) used in protecting alcohols in multi-step organic synthesis.

4-(4,4,5,5,6,6,7,7,7-Nonafluoroheptyloxy)benzyl alcohol,” >97%

01452 ~OH 1g ¥17,000
C14H13F902
Mw 384.24

CF3(CF2)2CF2._~_-O

4-(4,4,5,5,6,6,7,7,8,8,9,9,9-Tridecafluorononyloxy)benzyl
alcohol," >97%
OH

67772 19 ¥22,500
Cy6H13F130, 59 ¥89,600
Mw 484.25

CF3(CF2)4CF2 _~._O

1.4 F-Benzyl Alcohol

Protection of an alcohol with F-PMB-OH and deprotection are achieved
under traditional reaction conditions.['-2!

Lit.: [1] Curran, D. P; Furukawa, T. Org. Lett. 2002, 2233; [2] Curran, D. P. Synlett 2001, 1488.

4-(4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heptadecafluoro-
undecyloxy)benzyl alcohol,’ >97 %

97071 o 19 ¥13,400
CigHi3F170, 59 ¥53,300
Mw 584.27

CF3(CFz)6CFa_~._.O

4-(3,3,4,4,5,5,6,6,6-Nonafluorhexyl)benzyl alcohol,' >95%

08431 oH 1g ¥17,000
C‘BHHFBO
Mw 354.21

CF3(CF),CF>

4-(3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafluorooctyl)benzyl
alcohol,’ 297 %

16638 on 1g ¥17,000
CisHiiFi30 5g ¥72,000
Mw 454.23

[356055-76-0]

CF3(CF2)4CF»

1.5 FluoMar™

4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafluorodecyl-
benzyl alcohol,” >98%

OH

19563 19 ¥13,400
Ci7H44F470 59 ¥53,600
Mw 554.24

[356055-77-1]

CF3(CF2)sCF»

FluoMar™ is the fluorous equivalent of the Marshall resin used frequently
as a carbonate and carbamate linker in solid-phase syntheses.[2 This
reagent can be used as an alternative to the Marshall resin in solution-
phase combinatorial and parallel synthesis. Tagging of substrates is
achieved with traditional reaction conditions, with the advantage that

4-(3,3,4,4,5,5,6,6,6-Nonafluorohexylthio)phenol,' >90 %

43849 ™ 1g ¥5,700
C1,HoF50S
Mw 372.25

CFa(CFa)sCFs

4-(3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafluorooctylthio)phenol,’ >97%

43893 o 19 ¥6,300
C14HgF1305 59 ¥25,300
Mw 472.26

CFa(CFa)aCFs ™

products or intermediates containing the tag (FluoMar™) group can
easily be separated from organic reagents, reactants or products by
performing a quick solid-phase extraction over FluoroFlash® silica gel.5!

Lit.: [1] Chen, C. H.-T;; Zhang, W. Org. Lett. 2003, 5, 1015; [2] Marshall, D. L.; Liener, I. E. J. Org.
Chem. 1970, 35, 867; [3] Curran, D. P. Synlett 2001, 1488.

4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafluorodecyl-
thio)phenol,’ >97%

OH

40829 1g  ¥6,000
Ci6Hof 1,05 59 ¥24,000
Mw 572.28

[142623-70-9] CFo(CFaecFs ™5

' The Rf-tagged protecting groups are products of Fluorous Technologies, Inc. Use of these compounds may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539.

FluoMar is a trademark of Fluorous Technologies, Inc.
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Rf-tagged Solution-Phase Scavengers are fluorous-modified versions of
familiar electrophilic and nucleophilic scavengers. Perfluoroalkyl tags
are introduced to the scavenging moiety and subsequently facilitate
rapid separation of the scavenged species from target products using
fluorous, packed SPE cartridges, chromatography, or liquid extraction.
The strategy is the same as for conventional resin or silica-supported
scavengers, except that fluorous-supported scavengers allow to work
in homogenous solutions.

2.1
2.1.1 F-Thioles

Rf-tagged Solution-Phase Scavengers

Advantages over solid-phase scavengers include:

e Rapid quenching without large excess of scavenging reagent
e Scalability

e Separation by either solid-phase or liquid-liquid extraction

e Chemically inert and thermally stable tags

Rf-tagged Nucleophilic Scavengers

Thiols are good nucleophiles that have been used as covalent scavengers
to rid product mixtures of excess halides and other electrophiles. F-Thiol
is the solution-phase equivalent of polymer bound thiol scavengers. It
has the advantage of reacting faster than its polymer counterpart.t!
F-Thiol-quenched derivatives can be easily separated from the organic
product by performing a quick solid-phase extraction over Fluoroflash®
silica gel 23!

3,3,4,4,5,5,6,6,6-Nonafluoro-1-hexanethiol,’ >99%

02507 1g ¥11,800
CeHsFoS

Mw 280.15
[34451-25-7]

3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafluoro-1-octanethiol," >99%

CF(CFa)CFs N

02527 SH 19  ¥4,400
AN
EAsHsggS” CF3(CF2)«CF2 59 ¥19,000
w .

[34451-26-8]

2.1.2 F-Amines

F-Thiols can also serve as fluorous tags in parallel synthesis.*! Tagging is
achieved by nucleophilic substitution of a halide by the thiol. Detagging
is achieved by oxidation of the sulfide to a sulfone followed by
nucleophilic substitution by another nucleophile.

Lit.: [1] Zhang, W.; Curran, D. P; Chen, H.-T. Tetrahedron 2002, 3871; (2] Curran, D. P. Synlett
2001, 1488; [3] Lindsley, C. W.; Zhao, Z,; Leister, W. H.; Strauss, K. A. Tetrahedron Lett. 2002,
43, 6319; [4] Zhang, W. Org. Lett. 2003, 5(7), 1011.

3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafluoro-
1-decanethiol,’ >99%

08686 A _sH 1g ¥3,900
CroHsF1sS CFo(CF2)eCF2 5g ¥15500
Mw 480.18

[34143-74-3]

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heptadecafluoro-
undecylamine,! >97%

04636 CF3(CF2)6CFa._~_ NHp 19 ¥12,000
CqqHgF1N 59 ¥48,000
Mw 477.16

[139175-50-1]

4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafluorodecyl)
benzylamine," 297 %

07856 NH 1g ¥25,700
Cy7HpF N 5 g ¥100,100
Mw 553.26

[609816-23-1]

CF3(CF2)6CFa. -~

' The Rf-tagged nucleophilic scavengers are products of Fluorous Technologies, Inc. Use of these compounds may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539.

2.2 Rf-tagged Electrophilic Scavengers

2.2.1 F-lsatoic Anhydride

1-(4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heptadecafluoroun-
decyl)-3,1-benzoxazine-2,4(1H)-dione," >297%

07172 CFa(CF2lsCF 19 ¥16,100
CioH1oF 1 NOs W\ 59 ¥63,100
Mw 623.26 \_o
(544418-04-4] @(f

o

2.2.2 F-Ethyl Isocyanate

3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafluorodecyl
isocyanate,' 297%

18486 ° 1g ¥13,600
e
(l\:/|1\;VH3F81€73’\‘12 CFy(CRRsCF N > 9 ¥>8,000

[142010-50-2]
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2.2.3 F-Oxybenzaldehyde

4-(4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heptadecafluoro-
undecyloxy) benzaldehyde,' >97%

38456 H20 19 ¥11,700
CigH11F170, 59 ¥46,300
Mw 582.25

[494798-73-1]

CF3(CFp)6CF2_~._O

"Rf-tagged electrophilic scavengers are products of Fluorous Technologies, Inc. Use of this compound may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539

3.
3.1 F-Triphenylphosphines

Rf-tagged Ligands and Organometallic Complexes

Tris[4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
decyl)phenyl]phosphine, >97%

84928 FoC(F2C)7 N ~ (CF2)7CFs 19 ¥34,200
CagHyaFsiP w@r/@/v 5 g ¥136,600
Mw 1600.60

[325459-92-5]

(CF2),CF3

Tris[3-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
decyl)phenyl]phosphine, >95%

83934 (CF2)7CFs 19 ¥34,200
CugHaaFsiP /CS 5 g ¥136,600
Mw 1600.60

[342889-38-7] Fac(FzC)7/v©\P

QA(CFQ»CF:‘

Tris[4-(heptadecafluorooctyl)phenyl]phosphine,' >85%

07086 (CF2)CFs 19 ¥21,000
CapHysFsiP 5g ¥83,600
Mw 1516.44

[284472-92-0]

o
F3C(F2C)7 (CF2)7CF3

Tris[3-(heptadecafluorooctyl)phenyllphosphine, >95%

49822 \ 19 ¥46,000
CapHyoFsP FeClFCly Q‘CFMF& 5 g ¥166,500
Mw 1516.44 o

[325459-91-4]

O(CF2)7CF3

Tris[4-(3,3,4,4,5,5,5-heptafluoro-2,2-bis(trifluoromethyl)
pentyl)phenyl] phosphine,! >90%

67301 CF,CF,CF3 1g ¥25,000
CaoHiaFsoP CF 59 ¥99,000
Mw 1258.47 O

[322647-82-5]

b
CF4CFaCF5 7 CF,CF2CFs

Tris[4-(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl)phenyl]-
phosphine,! 295%

49317 [FeCRCEs 1g ¥20,000
CapHoaFssP ( 59 ¥95,800
Mw 1300.55
[219985-31-6] dj

S P. S

‘/ |/

CF3(CF2)4CF5 CF5(CF2)4CF3

Tris[4-(tridecafluorohexyl)phenyl]phosphine,’ >90%

12118 CF,(CF2),CF3 19 ¥21,200
C3H1,F30P 59 ¥83,600
Mw 1216.39

[193197-68-1

] N
| =
CF3(CF2)4CF3 CF2(CF2)4CF3

Bis[4-(3,3.4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
decyl)phenyl]lphenylphosphine,’ >97%

16367 ©

19 ¥24,400

CagHyFsaP 5g ¥97,000

Mw 1154.49 P
\
CFa(CFQ)ECFQ/\/©/ \l/\)\/\CFg(CFZ)ECFg

Bis[4-(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl)phenyl]-
phenylphosphine,' >90%

19971 19 ¥21,000
C34Hy1F6P © 59 ¥89,200
Mw 954.46

I
[290827-94-0] I
CF3(CF2):CF3 \©\/\CF2(CF2)4CF3

Bis[4-(3,3,4,4,5,5,5-heptafluoro-2,2-bis(trifluoromethyl)-
pentyl)phenyllphenylphosphine,! >90%

50476 19 ¥22,800
CapHiFaeP 59 ¥91,000
Mw 926.41

I
322647-83-6 Fe FFs [ j@i&m
[ ] CFgCFQCF2>K)i> GF,CF,CF,

[4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafluoro-
decyl)phenyl] diphenylphosphine,' >99%

07026 19 ¥23,900
CHor P 59 ¥95,800
Mw 708.39 NP

[462996-04-9] O \Q\ACFQ(CFZ)SCFS

" Products of Fluorous Technologies, Inc. Use of these compounds may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539.
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3.2

F-Bis(triphenylphosphine)-Pd(ll) dichloride Complexes

Bis-[tris(3-(1H,1H,2H,2H-perfluorodecyl)-phenyl)-phosphine]
palladium(ll) dichloride, >90%

F3C(F2C)7 —

93521 (CF2)7CFs 100 mg ¥13,200
CoeHagCloF0,P,Pd bp\ % Lo (CFaCFs 500 mg ¥51,300
Mw 3378.55 P

FsC(FClr P

F3C(F2C)7 _/—Q

(CF2)7CF3

Bis-[tris(4-(1H,1H,2H,2H-perfluorodecyl)-phenyl)-phosphine]
palladium(ll) dichloride, >80%

95447 100 mg ¥13,200
CosHagCiaF10PoPd (CF2)CF3 500 mg ¥51,300
Mw 3378.55  FicF.0), AN ~ (CFy)CFs
A@LP (Y o
P
cr b
|
FsC(F2C)7 JQ \Q\A(CF&CFG

F3C(F2C)7

3.3

Bis-[tris-(3-(heptadecafluorooctyl)-phenyl)-phosphine]
palladium(ll) dichloride, >95%

95421 FoClFClrn @ACthCFs 100 mg ¥11,400
‘ "’
CaaHaClF10,P,Pd Qp o R0 500 mg  ¥45,500
Mw 3210.20 Po*
Ccr P
(CFa7CFs [
FBC(FQC)A“’ \©\(CF2)70F3

Bis-[tris-(4-(heptadecafluorooctyl)-phenyl)-phosphine]
palladium(ll) dichloride, >95%

88508 TN Grancrs 100 mg  ¥11,400
CaaH24Cl5F10,P,Pd e paze OF (CF27,CFs 500 mg  ¥45,500
Mw 3210.20 cr (CF2)7CF3

FsC(F:Cl7 A

P

F3C(F2C)7
F3C(F2C)7

Fluorous Biphase Catalysis, Kit I: C-C-Coupling

The Fluorous Biphase Catalysis Kit for C—C-Couplings contains perfluoro-
tagged Pd-catalysts and solvents for up to 10 different catalytic reactions
under fluorous biphasic conditions. To get acquainted with this innovative
FBC technology our kit provides detailed descriptions of procedures for

two C-C-coupling reactions (Suzuki and Stille coupling),!'? all substrates

Fluorous Biphase Catalysis, Kit I: C-C-Coupling

67456 1 kit ¥71,900

and reagents necessary for these two model reactions, and eight
additional preparations. Analytical methods and spectra are also given as
references. FBC technology allows the catalyst to be easily recovered and
to be used for further syntheses.

Lit.: [1] Schneider, S.; Bannwarth, W. Helv. Chem. Acta 2001, 84, 1. [2] Schneider, S.; Bannwarth,
W. Angew. Chem., Int. Ed. Engl. 2000, 39, 4142.

3.4 F-Salen Ligand and F-Co-Salen Complex

N,N’-Bis[3-tert-butyl-5-(heptadecafluorooctyl)salicylidene)-
trans-1,2-cyclohexanediamine," >90%

04167 tBu By 1g ¥30,900
CysH36F34N,0, CFS(CFQ)GCFQQOH Hopca(cmewa 59 ¥121,900
Mw 1270.71 N<‘:;Nf

N,N’-Bis[3-tert.-butyl-5-(heptadecafluorooctyl)salicylidene)-
trans-1,2-cyclohexanediamine-cobalt(ll)," techn.

04168 B vBy 1g ¥36,400
CaqH34COF3,N,0, CF3(CF2)50F2—< /\>:0\ /Oj )—CFaCFo)CFs 5 g ¥143,900
Mw 1327.63 Ng;—

Products of Fluorous Technologies, Inc. Use of this compound may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539

3.5 Symmetrical Rf-tagged 1,3-Diketone Ligand

Triacontafluoro-8,10-heptadecanedione has been described as an
symmetrical perfluorinated ligand for transition metal catalyzed

Triacontafluoro-8,10-heptadecanedione, >99.0%

oxidations in perfluorinated solvents.[")
Lit.: [1] Klement, I.; Lutjens, H.; Knochel, P. Angew. Chemie, Int. Ed. Engl. 1997, 26, 1454

03393 100 mg ¥31,600
C17HZF3002 F,C(CF,)¢ (CF,), CF, 500 mg ¥1 24,800
Mw 808.15
[36554-97-9]
. NIV BB/ R —NTy TOZHEHIE... FPATIDNVEER
1 TEL:03-5796-7340 FAX:03-5796-7345 Email:sialjpfc@sial.com
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4. Rf-tagged Reagents
4.1 F-DIAD

In a typical Mitsunobu reaction between an acidic pronucleophile

and an alcohol promoted by diisopropylazodicarboxylate (DIAD)

and triphenylphosphine, the desired product is contaminated by
reagent derived by-products, phosphine oxide, and hydrazide. F-
triphenylphosphine (# 07026, see section 3.1) and F-DIAD (# 68333,
below) can be used in traditional solution-phase Mitsunobu chemistry.!"!
The by-products of the reaction are easily separated from the desired
product by performing a quick fluorous solid-phase extraction over
FluoroFlash® silica gel.?! The original fluorous azodicarboxylate, F-DEAD,
worked well for carboxylic acid and phthalimide pronucleophiles, but

Bis(4,4,5,5,6,6,7,7,8,8,9,9,9-tridecafluorononyl)azo-
dicarboxylate,’ >90%

68333 19 ¥19,900

ﬁ/IZOHégée?éOA o 59 ¥79,800
w 838.

[462996-01-6]  ORCFCr ™ 07 Iy O OFACRACES

(0]

4.2 F-DAIB

generally less well for phenols and other higher pKa acids. By employing
F-DIAD reagent, it is now possible to conduct fluorous Mitsunobu
reactions with almost all classes of pronucleopohiles including phenols.

Other fluorous phosphine analogs (see section 3.1) with increased
number of fluorine atoms may be used. Those with the highest fluorine
content are suitable for reactions and separations under biphasic
conditions. The phosphine oxide residue may be removed by liquid-
liquid extraction as an alternative to SPE.

Lit.: [1] Dandapani, S.; Curran, D. P. Tetrahedron 2002, 3855-3864; [2] Curran, D. P. Synlett
2001, 1488.

1-(Diacetoxyiodo)-4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl)benzene,’ >90%

16429 OOy 1g ¥31,500
CaoH14F17104 © °© 59 ¥124,800
Mw 768.20

CF5(CF2)6CF3

5. Rf-tagged Silanes

F-Silanes are fluorous equivalents to a TIPS group and exhibit properties
similar to most silicon protecting groups. Silanes have been used as
fluorous tags in both parallel and fluorous mixture synthesis (FMS).[.2!
Tagging of an alcohol is accomplished by in situ activation of the F-
Silane to either the bromide or the triflate followed by addition of the
alcohol. The tagged molecule can be manipulated over a number of
chemical steps before detagging with fluoride. The tagged intermediates

Diisopropyl(3,3,4,4,5,5,6,6,6-nonafluorohexyl)silane,' >95%
18976 19 ¥15,300
CyyHqoFeSi
Mw 362.35
[356056-13-8]

Diisopropyl(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl)
silane," >95%

HoC._CHs

e
CF3(CF5),CF:
3(CF2)2CF> HiC™  CHy

00454 HoC_CHs 19 ¥14,000
CigHigFq5Si Si-H >9g ¥55.900
Mw 462.37 CraCracr— L

HaC” “CHg

[356056-14-9]

' The Rf-tagged reagents are products of Fluorous Technologies, Inc. Use of these compounds may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539.

are quickly and easily separated after each step from organic reagents,
reactants, or products by fluorous solid-phase extraction (F-SPE) over
FluoroFlash® Silica Gel.B!

Lit.: [1] Luo, Z. Y.; Zhang, Q.; Oderaotoshi, Y.; Curran, D. P. Science 2001, 291, 1766; [2] Zhang,
W.; Luo, Z.; Chen, C. H.; Curran, D. P. .. Am. Chem. Soc. 2002, 124, 10443; [3] Curran, D. P.
Synlett 2001, 1488.

Diisopropyl(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadeca-
fluorodecyl)silane,’ >95%

04537 HiC_CHy 19 ¥11,600
CigHigFy7SI 59 ¥46,200
Mw 562.38

CFB(CF)SCFZ—/_ )S:H
[356056-15-0] HsC™ “CHa

z ' The Rf-tagged silanes are products of Fluorous Technologies, Inc. Use of these compounds may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539.
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6. Rf-tagged Building Blocks and Precursors

6.1 Rf-tagged Alkyl lodides
6.1.1 F-Ethyl lodide

Soal

1,1,1,2,2,3,3,4,4-Nonafluoro-6-iodohexane, >97%

07387 R F 59 ¥5,300
CeHaFl Fz%?S(V' 259 ¥17,300
Mw 373.99 FFFF

[2043-55-2]
1,1,1,2,2,3,3,4,4,5,5,6,6-Tridecafluoro-8-iodooctane, >95.0%
77309 ro RNFRSF 5mL ¥12,000
C8H4F13| ¢ ! 25 mL ¥45,000
Mw 474.00 FFFFFF

[2043-57-4]

6.1.2 F-Propyl lodide

1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8-Heptadecafluoro-10-
iododecane, >95.0%

80219 e NERLRE 5g  ¥3,600
CioHaFysl g 259 ¥14,000
Mw 574.02 FRPFRFFF 100 g ¥45,000

[2043-53-0]

4,4,5,5,6,6,7,7,7-Nonafluoroheptyl iodide,' >97%

52961 19 ¥7,800
C7HgFol CFelCF2 0P ! 59 ¥31,000
Mw 388.02

[183547-74-2]
4,4,5,5,6,6,7,7,8,8,9,9,9-Tridecafluorononyl iodide," 297 %

16548 19 ¥8,200
CoHgFy3l CRoCF2CFo ! 59 ¥35,000
Mw 488.03

[89889-20-3]

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heptadecafluoro-
undecyl iodide,' 299%

68794 19 ¥5,000
CriHsFl 5g ¥20,700
Mw 588.04 CF3(CF2)CFa_~_-!

[200112-75-0]

' The F-propyl-iodides are products of Fluorous Technologies, Inc. Use of these compounds may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539.

6.2. Rf-tagged Bromobenzene

1-Bromo-4-(heptadecafluorooctyl)benzene, >97%

40859 B 19 ¥11,400
C14H,BrFy5 59 ¥45,500
Mw 575.06

(CF2)7CF3

[206560-77-2]
1-Bromo-3-(heptadecafluorooctyl)benzene, >95%

1-Bromo-4-3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadeca-
fluorodecyl)benzene, >97%

93037 iy 19 ¥10,900
CigHgBIFy7 59 ¥43,600
Mw 603.11

[195324-88-0]
(CF2)7CF3

z“g 1BrF Br ;g ﬂ;';‘gg 1-Bromo-3-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadeca-

141114B1T47 ' >0009,

Mo 875 06 fluorodecyl)benzene, >99%

[325459-90-3] (CF2)7CFa 87912 . 1g ¥13,900
C16HgBIF,; 59 ¥55,700
Mw 603.11
[340157-97-3] (CF2)7CFs

6.3 Rf-tagged Ethylene

1H, 1H,2H-Perfluoro-1-hexene 1H,1H,2H-Perfluoro-1-octene,>99.0%

ZONYL®PFBE fluorotelomer intermediate 37,056-8 ro NFRS 59 ¥5,500

42,150-2 R F 25mL  ¥8,900  CgHiFys ’ B 259 ¥18,300

CeHsFg FiC Z 100 mL ¥24,600  Mw 346.09 FFFFFF

Mw 246.08 FFFF

[19430-93-4]

DuPont product, ®Registered trademark of E.I. du Pont de Nemours & Co., Inc.

3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-Heptadecafluoro-1-
decene, 99 %

37,057-6 re R FRF 59 ¥6,900
CioHsFy7 : M\ 25 g ¥20,000
Mw 446.11 FFEFFFF

[21652-58-4]

— NIV ER/ AT =VTy TOHEE... FPA1 TSI HNVERR
- TEL:03-5796-7340 FAX:03-5796-7345 Email:sialjpfc@sial.com
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6.4 Rf-tagged Ethyl Alcohol

1H,1H,2H,2H-Perfluoro-1-octanol, >97.0%

77278 R FRF 5mL  ¥9,100
CeHsF150 PO LM AOH 55 mi ¥32.000
Mw 364.11 FFFRFFF

[647-42-7]

1H,1H,2H,2H-Perfluoro-1-decanol, >90 %

77263 L RFRFRF 259 ¥2,500
CoHeF 1,0 “W"“ 109 ¥8,000
Mw 464.12 FENFREE

(678-39-7]

6.5 Rf-tagged Carboxylic Acids and Acid Chlorides

Nonafluorovaleric acid, >94 %

Perfluoropentanoic acid FF O

77285 FSCNOH 5mL ¥4,800
CsHF50, FFFF 25 mL ¥17,500
Mw 264.05

[2706-90-3]

Tridecafluoroheptanoic acid, >95.0 %

77271 EFRF O 5mL ¥6,300
C,HF,30, FeC oH 25mL ¥22,500
Mw 364.06 FFFFFF

[375-85-9]

Tridecafluoroheptanoyl chloride, >97.0 %

67162 . RFRF @ 19 ¥7,100
C,CIF;50 s ol 59 ¥27,300
Mw 382.51 FFRRFRE

[52447-22-0]

Heptadecafluorononanoic acid, >95.0%

77284 FcFFFFFF o 59 ¥2,900
CoHF 1,0, e WOH 259 ¥10,000
Mw 464.08 FFEFFFF

[375-95-1]

7.

Fluorous tagged tin reagents perform the same chemistry as conventional
compounds, while also featuring facile purification through fluorous
methods.!"4 The use of fluorous tin hydride in reductive radical
cyclizations illustrates many of the features of this branch of fluorous
chemistry. In general, the substrate and the product are organic
molecules and one of the other reaction components (in this case, the
tin hydride) is fluorous. The fluorous component can be used either

7.1 F-Tin Hydride

Rf-tagged Tin Compounds

4,4,5,5,6,6,7,7,8,8,9,9,9-Tridecafluorononanoic acid, >97.0 %

30313 o NERE S 1g ¥13,200
CoHsF150, s oH 59 ¥50,600
Mw 392.11 FFRRFFE

[27854-30-4]

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-
Heptadecafluoroundecanoic acid, >95.0%

05611 Q 19 ¥26,600
Cy4HsF;50, e 5 g ¥106,300
Mw 492.13

[34598-33-9]

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-
Heptadecafluoroundecanoyl chloride, >97.0%

71941 RFRFRF 0 1g ¥25,000
Cy1H4CIF,;0 FsC ol 5 g ¥100,200
Mw 510.57 FFFFFFFRF

[89373-67-1]

catalytically or stoichiometrically and the reaction and separation stages
are decoupled. After standard reactions, members of the tin hydride
family with more fluorines can be separated either by liquid-liquid
extraction or by solid liquid extraction, while the solid-liquid extraction is
preferred for members with fewer fluorines.

Lit.: [1] Curran, D. P; Hadida, S. J. Am. Chem. Soc. 1996, 118, 2531; [2] Curran, D. P; Hadida, S.,

Kim, S.-Y.; Luo, Z. J. Am. Chem. Soc. 1999, 121, 6607; 3] Curran, D. P; Hadida, S.; Mu He, M.
J. Org. Chem. 1997, 62, 6714; [4] Bucher, B.; Curran, D. P. Tetrahedron Letters 2000, 41, 9617.

Tris(3,3,4,4,5,5,6,6,6-nonafluorohexyl)tin hydride,?2 ~90%

CF5(CF5).CF3

06694 19 ¥24,000
CigHysFarSn ., 5g ¥95,000
Mw 860.96 :

CFg(CF2)2CFa—'

[240497-26-1]
CFa(CF,)2CFs

Tris(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl)tin hydride,?
~90%

CF5(CF3)4CF3

18587 19 ¥26,000
CoayaFasSn - > 9 ¥109,200
Mw 1161.01 CRoCFaucF—

[175354-32-2]
CF(CF2)iCFs

TYI9=HhW-¥K=b TEL:03-5796-7330 FAX:03-5796-7335
Email: sialjpts@sial.com
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7.2 F-Tin Bromide

Tris(3,3,4,4,5,5,6,6,6-nonafluorohexyl)tin bromide,? ~ 90% Tris(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl)tin bromide,?

0,
16445 (FalCFeCFs 1g ¥22,100 =
CogH1,BrF SN ¢ 59 ¥88,600 42710 GFa(GFalCFs 1g ¥23,200
Mw 939.86 P A C,4H1,BrFoSn L. 59 ¥92,700
[240497-37-4] L oracr Mw 1239.90 N
2(CF2CFs [175354-31-1]

CF5(CF3)4CF3

7.3 F-Tin Azide

Tris(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl)tin azide,? >95%

40842 GFa(CFaCFs 1g ¥24,100
Ca4H12F39N55N Ly 59 ¥96,300
Mw 1202.02 A

[201740-73-0]
CF(CF)iCFs

7.4  F-Allyl Tin

Allyltris(3,3,4,4,5,5,6,6,6-nonafluorohexyl)stannane,? ~90% Allyltris(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl)

)
T
(=
=
(]
Q.
£
O
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g
[
]
=
e
(]
3
s

Fluorous Separation Media

43916 CFa(CF2):CFs 1g ¥26,100 stannane,” ~90%
CyHi7F2Sn 59¥103,000 54114 OF2(CF2):OF2 19 ¥28,800
Mw 901.03 0|=3(cr=2)2c|=2fSgﬁ‘:CH2 Ca7H17F395n L 59 ¥114,000
[215186-99-5] Mw 1201.07 cracrmor T o,

CF2(CF2)20Fs [192212-66-1] e

CF5(CF3)4CF3

7.5 F-Tin Oxide

Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl)tin oxide,' ~90%

43482 CFo(CFa).CF2 19 ¥8,400

E/I16H§F22§O950n anso 59 ¥35,600
w .

[324063-66-3] F2C(F2C)4FsC

1 Product of Fluorous Technologies, Inc. Use of this compound may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539.
2 Products of Fluorous Technologies, Inc. Protected by U.S. patents 6,156,896; 5,859,247; and 5,777,127.

8. Fluorous Separation Media
8.1 Rf-Silica Gel

FluoroFlash® Silica Gel', particle size ~40 pm
08965 100 g ¥89,400

8.2 Rf-Silica Gel TLC Plates

FluoroFlash® TLC Plates, with F,s, indicator,’
dimension 5 cm x 10 cm

16888 10 ea ¥30,000

' The fluorous separation media are products of Fluorous Technologies, Inc. Use of these compounds may be protected by U.S. patents 6,156,896; 5,859,247; 5,777,121 and 6,673,539.

FluoroFlash® is a trademark of Fluorous Technologies, Inc.
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9. FluoroFlash® SPE hS L

TIF S XEEIMEE (F-SPE) &, FVASREEHTHHE.

REE, 2TXIIN Vv —ERICREN D SBEHEICHBET S
FHETT, TIVFIZADFIRN—TIFATILFILEDIEELEY
UAHTINIRBESNIETILA SN FIIBEICERBBRISBEHETS
EWHMEEFRLT 20KV AT IV EFRIELSPED
S LFluoroFlash*iC&V) E7 v R=DFHREEWD 52X TS
BIIABTEEd . Thabb, TLFSIEAMEESERIDES
MEF-SPEATLISEAL7 yRBFMEOBRVAEEERT L, I
TINFSZEEMP ETAEELE T, ZDH XZ/—IL - TEI>
THFEEDERBEERTE TN SXEEMPBLINE T,

TIVFZZXSPEDZE. REHEABE IINA SISV AFILDE-

2 grams FluoroFlash® Silica Gel/8 cc tube
14196

particle size (Silica Gel) ~40 ym

FluoroFlash® SPE Cartridges’

5 grams FluoroFlash® Silica Gel/10 cc tube
00866

particle size (Silica Gel) ~40 ym

FluoroFlash® SPE Cartridges’

10 grams FluoroFlash® Silica Gel/60 cc tube

08967
particle size (Silica Gel) ~40 ym

20 ea ¥67,000

10 ea ¥75,000

5ea ¥75,000

15% D — MM THo £io. 7RI XTHFTHETH &S LN,
HILBRKIOEE THFATEEY, 2BBOBENHEEH
TREDIC.BHDTI 73 RT3DICIEBELEEAD,
DREEEN KREVWDICKEDHABEBRTEIIEN TEET, 2
DHBEIBENRETHOBHREICEASINEVWEHEENL
ICERETYo

Lit. : [1] Curran, D. P. Synlett 2001, 1488; [2] Dandapani, S.; Curran, D. P. Tetrahedron 2002,
58, 3855; [3] Luo, Z.; Williams, J.; Read, R. W.; Curran, D. P. J. Org. Chem. 2001, 4261;

[4] Zhang, W. Org. Lett. 2003, 5, 2555; [5] Zhang, W.; Curran, D. P; Chen, C. Tetrahedron

2002, 58, 3871. Lindsley, C. W.; Zhao, Z.; Leister, W. Tetrahedron Lett. 2002, 43, 4225; [6]
Zhang, W.; Luo, Z.; Christine, C.; Curran D. P. . Am. Chem. Soc. 2002, 124.

FluoroFlash® SPE Cartridges’
FluoroFlash® SPE Cartridges’

20 grams FluoroFlash® Silica Gel/60 cc tube

08966
particle size (Silica Gel) ~40 um

FluoroFlash® SPE Cartridges’
20 grams FluoroFlash® Silica Gel/60 cc tube

06961
particle size (Silica Gel) ~40 um

2 ea ¥88,600

5ea ¥121,800

" FluoroFlash® SPE Cartridges are products of Fluorous Technologies, Inc. Use of these products may be protected by U.S. patents 6,156,896; 5,859,247, 5,777,121 and 6,673,539.

FluoroFlash® is a trademark of Fluorous Technologies, Inc.

A ZRERMEEEEAVNIE 2EBEDBEERT £ CRIEE

BYMBELEBEICHBBERTEEY,

RIETEMLABR (FLU8) ERFEEFLEVER (BE) O
BAMEFIuoroFlash”|SEA LD FE#ABEEISRLE L,

*EDHT L RIGEENEEA LB HDFluoroFlash”.

KPRDASL AL SEBDITINASZAZTILEBRIETvE-Ty
FERMMEIC L) HTLICHE LTS D, MeOH
H-0=80:20%EN 7 v RN KL VELEIC L

WEBERIFBETS (fluorophobic wash)

KEDHATL AL —IVEEDET v RBERTINAZR2T{LE

ENAHT S (fluorophilic wash)

COBEBELRBEICEY), 7O S5T71—ERZEICLI HRRE

|
. WTEET, CONBAERBRECAEEISNEVEDEBLELE =1
o
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-
€
o FO9=AN-YKE—=pF TEL:03-5796-7330 FAX:03-5796-7335
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10. Fluorous Reversed-Phase Silica Gel for the
Immobilization of Rf-tagged Catalysts

Easy handling of the catalyst together with its straightforward recovery
and possible reuse are important recommendations in any catalytic
reaction. The immobilization of perfluoro-tagged Pd catalysts on fluorous
reversed-phase silica gel and the successful application to Suzuki and
Sonogashira couplings have been described.!"! All couplings were
performed in organic solvents without using perfluorinated solvents as
second liquid phase. The catalysts showed complete conversions and
could be recycled without significant decrease of activity. By adding

Silica gel 60 Cg-reversed phase perfluorinated

40915
particle size 0.035-0.070 mm

509 ¥65,800
250 g ¥259,600

Silica gel 60 Cg-reversed phase perfluorinated
end-group silanized

18948
particle size 0.035-0.070 mm

509 ¥77,400
250 g ¥307,600

1.

Following the definition offered by Gladysz and Curran!"! a “Fluorous
Medium” is “any phase of a perfluoroalkane, perfluorodialkylether,
perfluorotrialkylamine, or similar non-polar species, or any similarly-
composed micro-environment within a non-fluorous medium that
shares key physical properties with these species.” Fluorous solvents
are used in liquid-liquid extractions to quickly separate fluorous
compounds from organic compounds in a two phase liquid-liquid
extraction, or from organic and inorganic (or water soluble organic)
compounds in a three-phase liquid-liquid extraction. Such extractions
are readily automated, and can be used to quickly partition reaction
mixtures into organic, inorganic and fluorous fractions. In many cases,
the crude organic products are pure enough to be taken on to the
next reaction, and the fluorous products can usually be recycled, if
desired. In the best cases, only a single separation is needed. With
lower partition coefficients, the organic fraction is washed several

Fluorinert®-fluid PF-5050

Perfluoropentane mixture of isomers

fluorous reversed-phase silica gel to a solution of a perfluoro-tagged
diphenylphosphine Pd(ll) dichloride (see section 3.2) in diethyl ether and
hexafluorobenzene and evaporating the solvent, an immobilized Pd
complex is easily recovered as air-stable, free-flowing powder.

Sigma-Aldrich now offers fluorous reversed-phase silica gel developed for

the immobilization of perfluoro-tagged catalysts in three different qualities.

Lit.: [1] Tzschucke, C. C.; Markert, C.; Glatz, H.; Bannwarth, W. Angew. Chem. Int. Ed. 2002,
41, No 23, 4500.

Silica gel extra wide pore Cg-reversed phase perfluorinated

18387 10 g ¥38,000
particle size 0.1-0.3 mm (50-140 mesh ASTM) 50 g ¥126,500

Solvents for Fluorous Synthesis

times with the fluorous solvent. Thanks to the exceedingly low
solubilities of organic compounds in fluorous solvents, the washing
process can be conducted repeatedly without extractive loss of

the organic product. Liquid-liquid extractive methods are typically
used when the desired product is organic and some other reaction
component (reactant, reagent, catalyst, scavenged product) is
fluorous. Please note that perfluoroarenes are significantly more polar
than perfluoroalkanes and preferentially partition into organic media.
Therefore they are not fluorous under the definition above. Partially
fluorinated solvents like (trifluoromethyl)-benzene (# 12811, listed on
the next page) provide a homogenous liquid medium for the reaction
of fluorous and non-fluorous reactants.

Lit.: [1] Gladysz, J. A.; Curran, D. P. Tetrahedron 2002, 58, 3823. [2] Curran, D. P; Hadida, S.
J. Am. Chem. Soc. 1996,118, 2531.

Perfluoroheptane, ~80%

mixture of isomers

09973 100 mL ¥18,400 77272 10 mL  ¥4,600
CoFy, 500 mL ¥72,800  C,Fy 50 mL ¥17,300
[678-26-2] [335-57-9]
© Registered Trademark of 3M Corp. Octadecafluorooctane, 98.0%
0,
Nonafluorobutyl methyl ether, >99.0% 35,9238 259 ¥8200
HFE-7100 CeFirs 100 g ¥30,700
65139 250 mL ¥10,200 [307-34-6]
CsHsF0 1L ¥34,000 Octadecafluorooctane Fraction, >97.0%
- ~ 0,
1.1.1,.2,3,4.4,5,5,5-Decafluoropentane,~60 % Perfluorooctane fraction (~70% Perfluoroctane)
94884 100 mL  ¥15,600 77286 10 mL  ¥6,000
CsHyFpo 500 mL ¥61,800 50 mL ¥22,300
[138495-42-8] 250 mL ¥88,100
Perfluorohexane FC-72, ~85 % Perfluorononane, 97.0%
mixture of isomers Eicosafluorononane
77273 10 mL  ¥2,000 40,641-4 5mL ¥6,700
CoFra 50mL  ¥6,600  CoFyp 25 mL ¥23,300
[355-42-0] [375-96-2]
Perfluorohexanes 95% Dodecafluorocyclohexane, 97 %
contains perfluorocyclohexane and ~5% perfluoropentane Perfluorocyclohexane
37,924-7 10 mL  ¥3,900 13,393-0 59 ¥23,900
CeFia 50mL ¥12,800  CeFy,
[355-42-0] [355-68-0]
= NIV BB/ R —NTy TOZHEHIE... TPATIDNVEER
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(Trifluoromethyl)undecafluorocyclohexane, >95.0%

Hexafluorobenzene for NMR-spectroscopy, >99.5%

Perfluoromethylcyclohexane 52506 5mL  ¥8,200
77280 25mL  ¥8,400 CeFs 25 mL ¥25,800
CoFa 100 mL ¥20,000  [392-56-3]
[355-02-2] 250 mL - ¥44,000 (Trifluoromethyl)-benzene, >98.0%
Hexadecafluoro-1,3-dimethylcyclohexane, ~80% , .
Benzotrifluoride
Perfluoro-1,3-dimethylcyclohexane 12811 250 mL  ¥4,800
77268 50mL  ¥8,000  C,HsF; 1L ¥14,700
CgFre [98-08-8]
[335-27-3] Heptacosafluorotributylamine
> [»)
- Octadecafluorodecahydronaphthalene, >95.0% Perfluorotributylamine, Fluorinert® FC-43
a5 Perfluorodecalin 77299 5mL  ¥4,100
c'S 77264 10mL  ¥5,100  Cy,F,N 25mL ¥17,500
g CioFis 50 mL ¥12,200 [311-89-7]
s—" [306-94-5] 250 mL  ¥49,100 @ Registered Trademark of 3M Corp.
j Y Perfluoro(methyldecalin) 80% Pentadecafluorotriethylamine, 96 %
g g 37,243-9 259 ¥10,000 Perfluorotriethylamine
o= CiiFao 100g ¥14,800  39,715-6 5mL ¥6,800
-.s H [51294-16-7] CeFisN 25mL ¥22,300
' = g Hexafluorobenzene, >99.0% [359-70-61
(1 .
52510 5mL  ¥3,000
CefFe 25mL  ¥7,000
[392-56-3] 100 mL ¥21,000

N

- - -
New lonic Liquids
1A HEREFIGHFANC2BCHARI»EDSN TFE, ZORRICIEEERRZI DIV H)ET, IR TEN-MEEE OIOHFM
. ZMABFTHHSCOFHLVICAHGIPRESNTOETH ZETIE. R5—IWT7y 7 UAETENFBLRFTEhAHTVET,
CYPHOS®
Cytec Industries, INCt#tDF b T 7ILFILR AR ZY LIECYPHOS Y —Xid, BICHBICKTETH Y. EDIF L MRIFEFES
BHLLEXBBMEEE DO, FAGFRMEVBFINTWS A ERETT,
HNRES HEE dz, B8 {ii4& (¥)
89744 Trihexyltetradecylphosphonium chloride purum
CYPHOS® IL 101 C3HgsCIP Mw 519.31 [258864-54-9] 1.070 59;50g ¥3,300; ¥12,700
96662 Trihexyltetradecylphosphonium bromide purum
CYPHOS® IL 102 C3yHggBrP Mw 563.76 - 0.960 53,509 ¥3,300; ¥12,700
50826 Trihexyltetradecylphosphonium decanoate purum
CYPHOS® IL 103 CyoHg70,P Mw 655.11 [465527-65-5] 0.895 59;50g ¥3,700; ¥12,700
28612 Trihexyltetradecylphosphonium bis(2,4,4-trimethylpentyl)phosphinate purum
CYPHOS® IL 104 CagHi020P,  Mw 773.27 [465527-58-6] 0.895 59,509 ¥3,700; ¥12,700
56776 Trihexyltetradecylphosphonium dicyanamide purum
CYPHOS® IL 105 C34HgsNsP Mw 549.90 - e 59,509 ¥4,600; ¥23,900
90145 Triisobutylmethylphosphonium tosylate purum
CYPHOS® IL 106 CyoH3705PS  Mw 388.54 [344774-05-6] 1.075 53,509 ¥3,300; ¥12,700
50971 Trihexyltetradecylphosphonium bis(trifluoromethylsulfonyl)amide purum
c CYPHOS® IL109 C34HgsFgNOLPS, Mw 764.00 [460092-03-9] - 59,509 ¥7,300; ¥45,200
g 40573 Trihexyltetradecylphosphonium hexafluorophosphate purum
o CYPHOS® IL110 C3oHesFeP> Mw 628.82 [374683-44-0] - 59,509 ¥4,600; ¥23,900
E 15909 Trihexyltetradecylphosphonium tetrafluoroborate purum
. CYPHOS® IL111 C3,HggBF4P Mw 570.66 [374683-55-3] 2.075 59;509 ¥3,700; ¥12,700
v 1
c CYPHOS® is a registered trademark of Cytec Industries, Corp. -
v -
o
E
=K
— € °
o F9=HN-YF—p TEL:03-5796-7330 FAX:03-5796-7335
N> Email : sialjpts@sial.com
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BASIONICS™

BASF AGEDRIEIC LV, 1 Mi&A BASIONICS™MY ) —X & HROBWMAR TIRETEDLIICHENF LA,

NmES RmB mp d2, 5E {Hit& (¥)

29164 1-Ethyl-3-methylimidazolium methanesulfonate BASF Quality, >95%
BASIONIC™ ST 35 C5Hq4N,03S Mw 206.27  [145022-45-3] 35°C 1.2470 100 g; 1 kg ¥30,100; ¥83,000

38938 Methyl-tri-n-butylammonium methylsulfate BASF Quality, >90%
BASIONIC™ ST 62 Cq4H33NO,4S Mw 311.49  [13106-24-6] 62 °C - 100 g; 1 kg ¥15,000; ¥41,500

05338 1-Ethyl-2,3-dimethylimidazolium ethylsulfate BASF Quality, >95%
BASIONIC™ ST 67 CgH1gN,04S Mw 250.32 [516474-08-1] 67 °C - 100 g; 1 kg ¥20,000; ¥55,300

38899 1-Butyl-3-methylimidazolium chloride BASF Quality, >95%
BASIONIC™ ST 70 CgHy5CIN, Mw 174.67  [79917-90-1] 70 °C - 100 g; 1 kg ¥20,000; ¥55,300

30881 1-Butyl-3-methylimidazolium methansulfonate BASF Quality, >95%
BASIONIC™ ST 78 CgHqgN,035 Mw 234.32 [342789-81-5]  75-80 °C - 100 g; 1 kg ¥25,000; ¥69,100
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5
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30764 1-Ethyl-3-methylimidazolium chloride BASF Quality, >93%
BASIONIC™ ST 80 CgHq1CIN, Mw 146.62 [65039-09-0] 80 °C - 100 g; 1 kg ¥25,000; ¥69,100

50365 1,2,3-Trimethylimidazolium methylsulfate BASF Quality, >95%
BASIONIC™ ST 99 C5H14N,04S Mw 222.26  [65086-12-6] 113'°@ - 100 g; 1 kg ¥20,000; ¥55,300

55292 1-Butyl-3-methylimidazolium tetrachloroaluminate BASF Quality, >95%
BASIONIC™ AC 01 CgHy5AICI;N, Mw 308.01 [80432-09-3] -10 °C 1.2430 100 g; 1 kg ¥25,000; ¥69,100

51059 1-Ethyl-3-methylimidazolium tetrachloroaluminate BASF Quality, >95%
BASIONIC™ AC 09 CgHq4AICI;N, Mw 279.96  [80432-05-9] 9°C 1.3040 100 g; 1 kg ¥30,100; ¥83,000

56486 1-Ethyl-3-methylimidazolium hydrogensulfate BASF Quality, >95%
BASIONIC™ AC 25 CgH12N,04S Mw 208.24  [412009-61-1] - 1.3673 100 g; 1 kg ¥30,100; ¥83,000

57457 1-Butyl-3-methylimidazolium hydrogensulfate BASF Quality, >95%
BASIONIC™ AC 28 CgH16N,04S Mw 236.20  [262297-13-2] 28 °C 1.2770 100 g; 1 kg ¥25,000; ¥69,100

59760 Methylimidazolium hydrogensulfate BASF Quality, >95%
BASIONIC™ AC 39 C4HgN,.H,S0, Mw 180.18  [681281-87-8] 39 °€ 1.4835 100 g; 1 kg ¥22,500; ¥62,200

40477 Methylimidazolium chloride BASF Quality, >95%
BASIONIC™ AC 75 C4HgN,.HCI Mw 118.56  [35487-17-3] 75 °C - 100 g; 1 kg ¥22,500; ¥62,200

51053 1-Ethyl-3-methylimidazolium acetate BASF Quality, >90%
BASIONIC™ BC 01 CgHq4N,0, Mw 170.22 [143314-17-4] <20°C  1.0270 100 g; 1kg  ¥55,100; ¥152,100

39952 1-Butyl-3-methylimidazolium acetate BASF Quality, >95%
BASIONIC™ BC 02 CqoH18N,0, Mw 198.27 [284049-75-8] <-20°C  1.0550 100 g; 1kg  ¥50,100; ¥138,300

51682 1-Ethyl-3-methylimidazolium ethylsulfate BASF Quality, >95%
BASIONIC™ LQ 01 CgH16N»04S Mw 236.29  [342573-75-5] <-20°C  1.2402 100 g; 1 kg ¥20,000; ¥55,300

53177 1-Butyl-3-methylimidazolium methylsulfate BASF Quality, >95%
BASIONIC™ LQ 02 CoH1gN,04S Mw 250.32 [401788-98-5] <20°C  1.2129 100 g; 1 kg ¥20,000; ¥55,300

43437 1-Ethyl-3-methylimidazolium thiocyanate BASF Quality, >95%
BASIONIC™ VS 01 C5Hq4NsS Mw 169.25  [331717-63-6] <20°C  1.1140 100 g; 1kg  ¥45,100; ¥124,400

42254 1-Butyl-3-methylimidazolium thiocyanate BASF Quality, >95%
BASIONIC™ VS 02 CgHq5N3S Mw 197.30  [344790-87-0] <20°C  1.0696 100 g; 1kg  ¥40,100; ¥110,600

BASIONICS™ is a trademark of BASF AG.
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