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This innovative yet “simple” carbonate salt is a
precursor for the preparation of ionic liquids.

1-Ethyl-3-methylimidazolium hydrogencarbonate

sigma-aldrich.com S’GMA -A LDH’ CH




FUBIC

TE. A7 VREIFKEZPERFREBDIIRNRDHFES F, HRLEDFCTHAINDLDICHOTHBD '\ A4 /HEDIZE
BIISAICEE T X5 IHBIBA TVEY, HTH.BASF#ICKD BASIL"TOTERDT A 2 A5 2 45, Degussa DRI R—
A RDOFIBIE UTAF ViR EFER LU EF. L<ABNTVEY 3, Dftt, BELETENGADOHE LT, BILO-A
BHBNFET, Sigma-Aldrich (. BASF#EEDIRMEICK D, ready-to-use DZ)UO—RADA F 2 KIEAER Tdpd CELLIONIC "=
IS L THDTHIGLES . 17 VRIAICKD . B TEDHICBIFOIREDENRLOIPLHIRUCEEAFULLD, Fe.
Linde W BEIFE UTCREZ—TEICROCFFMAZERTED &EEEMR (A>T v T—4Tld. EFFRELTH—A S
77D Proionic #tIC K 2 CREFESNIcA # VAR EDPBEVLSNTWVETD,

INOSRIADHINEBFINRT KDIC. S A A VREFEMORNBIFHERICIEAL TV TLEL Do

Sigma-Aldrich Tl&. BERRISGEEIND A Z VBREDY TSA V—LBIRNKBHUTVET, 14 VRERBOHBE—BIF. =
%MD Web 1 | sigma-aldrich.com/ionicliquids TCELZEL, BRODERNEDONSHWVEE(F. ¥t 0 ZH)L Y R—
i sialjpts@sial.com "NBENEDELEEV), BEHRDCER - CEEZSEDRBIFITEN U TVEVWEESZI TEDFET,

References: (1) Chem. Eng. News 2006, 84, 14. (2) ChemFiles Vol. 5 No. 6. (3) Weyershausen, B.; Lehmann, K. Green Chem. 2005, 7, 15.
(4) Linde Technology — Reports on Science and Technology, January 2006, available as PDF from www.linde.com.

Introduction

Seminar

To view Sigma-Aldrich’s new Web-based chemistry seminar series,
please visit sigma-aldrich.com/cheminars.
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Cellionics™
EILO—RADA F VRIFER

Dr. Matthias Maase, Dr. Klemens Massonne, Dr. Eric Uerdingen,

Dr. Uwe Vagt, BASF Aktiengesellschaft, 67056 Ludwigshafen,
Germany, www.basionics.com

I F CHRPABICHFEITDRABHYE CHDZILO—X
F. ZOBBBELZF 7 FENVEHESNTED, EELE
EOREEREF D TVE T, DD HERM 400 B ~UHE
EEINFITH. NIEEEULTEDNDDIEDTD 2 B ~
VT,

(EZ2TOCACHEZ DEVLBEDED olcfesh. SHET.

BERREREAE LTOEILO—ADBEREIAHIFSNTEFL

feo 7 Z)\KZED Robin Rogers BlE. 1 7 iRIEE AR

EUTERTACEICELD,. BREREEDE/ILO—-RARE

B ECHTHIIULE U . COFULWLWInIE. L

O—XDOMNTMEY, )VO0—RZFEEE T DEFHTRBEFRD
agetELFE U,

NV T =AU TV O— A= 4E T DIRTDHET
(& BRCIERNBIZREICERNDEEULLELSTR>EDFRE
e CDREDIZIC E/ 60 7 D hifbisk (CS,)
ASHBEIN. wILO—Aiiiiz 1 NVEET DIZUIC. 2 b
VL EDEEYHFEESN. COTOTXICHEN. IBEH A
BUREOREEKDEUET, FERL2CUTAIILTED
A VURIEREEFEZE. INSDTOERIFAIEICERE
SN, BRIOEZ/S T CENTEET (Figure 1),

BASFtt & T o RIL MRS (ITCF) (&, {4/ Ow
KISV hT)LO— X(J)/rzv;&me,?ﬁb@%ﬁmra%ﬁ%&@
B EHRBEIAZRE U TCWE T, SoN/ciits. ZEHESH

THKOMEZR > CTVWERT (Flgure 2),

Figure 2: SEM micrographs of cellulose fibers spun from an ionic liquid
solution.

CELLIONIC BCW 1100 - Cellulose solution, 5% in L NEW 2
1-ethyl-3-methylimidazolium acetate, BASF quality
Weyerhaeuser cellulose

H(ﬂ; O—H

HW-14917-40-1 with DP
Ha_ o

of approximately 1100
OH

n
672041-100G 100 g ¥74,900
672041-1KG 1kg ¥206,700

Viscose
process
dissolving pulp

Liquid
process
Solvent

lonic Liquid
Figure 1: Current viscose process? compared to an ionic liquid-based
solvent process. The new ionic liquid process does not need CS, as an
auxiliary and offers the potential to significantly decrease the waste-per-ton
cellulose fiber produced.

BASF fHIFFc 7 DI\ AZEREL. BILO—A1E.
TITRBICHIFDHRLIEA T VREEMDS A A HESZL
TWET 3, BASF (&, I—H—PHERFZEESH L.
DFREBES VWO DAIEEMICDWVT. &G UTchE%
HHEHTWNET 4

TIVO—ADEERIFA 7 VREISERET S EFTRITEEL U,
CNFTEIO—ADOBEFNAZHIR U CERRz#RL
F UTco BASIONIC™ BC 01 &, &K 25 wt %D )LO—X
ZBRRL. BRIE. SRECHENCERREEZRL. T
ERE OP) DEUVLWVETHBESNEFBA. Fie. JIUK
FZEZFT. ZERHCTEECT,
BASF #f[&. CELLIONIC™& &I fc—&DE)LO—R—A17F
VREBBRDAAEZREIA UE Ulc. FHEAEDH 350,
680. 1000 DE)LO—RZZNZTN 5wi% ZH T D EMIM
77—k (BASIONIC™BC 01) BHCd. wILO—REH
[&. Cellulose Fibers Business of Weyerhaeuser Company H\{t
‘fu TWE T, Sigma-Aldrich (&, 100g KU kg DR AT —
IBEZWDIR>TVET,
References: (1) WO 2003 029329; Swatloski, R. P; Spear, S. K.; Holbrey, J. D.;
Rogers, R. D. J. Am. Chem. Soc. 2002, 124, 4974. (2) Albrecht, W.; Kulter, H.; Wulfhorst,

B. Chemiefasern/Textilindustrie 1990, 92, 1046. (3) BASF press release, P-05-519,
November 14, 2005. (4) BASF press release, P-06-367, August 29, 2006.

CELLIONIC BCW 700 - Cellulose solution, 5% in L NEW J
1-ethyl-3-methylimidazolium acetate, BASF quality
Weyerhaeuser cellulose

HOj; O—H

HW-14917-40-2 with DP
Hi 0

of approximately 680
OH

n

672157-100G 100 g ¥74,900
672157-1KG 1 kg ¥206,700
CELLIONIC BCW 400 - Cellulose solution, 5% in L NEW

1-ethyl-3-methylimidazolium acetate, BASF quality
Weyerhaeuser cellulose

- HO
EM-14911-11 with DP of H‘ﬂ;oo "
approximately 350 HO.
Ha_o ©
HO
OH
n
672270-100G 100 g ¥84,300
672270-1KG 1 kg ¥232,500
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New BASIONICS™

BASF #- DA 7 ~/i#&4k BASIONICS &V U — X BETHRNM LET .
COERBIR— BT UFIE. (DRIYVEI—R. QBHE. 3)1E
2. WEBTHEE. G)VEMEDAZVRAE. [CHETERE
LEVARICHRTEDLDICTFEODTVNET . BEHDSDTE
LB(CTfeX. BASIONICS ™/ U—XIT, 5 DOFEBHIMOOF
UTze BASIONICS ™ U—XI&, kg AT —JUT Sigma-Aldrich 1Y
THEMICERFELTVET,

BASIONIC™ FS 65 Choline salicylate

HUF)UEETU > (BASIONIC™ FS 65) (. &Rt (36-38T)
DA A VRETT , BFHFHICEEH SN TUVDBELUANDA
RIFXKRDBEDTT,

o RUJLKEULTOEFER"

L4 g%ﬁﬂ@/d\\ﬂﬂ%”

o RUAFIAFLUVHBEDZINE 2
Molar Mass Melting Point (°C)
241.48 36-38
Viscosity at rt (mPa-s) Viscosity at 80 °C (mPa-s)  Density at rt (g/cm?)
89.5
Density at 80 °C (g/cm?) Electrochemical Electric Conductivity
Window (V) (p.S/cm)
1.1467
Heat Conductivity Heat Capacity Flashpoint
(W/(m-K)) (/(g-K)) (°C)
183

Flammability Point (°C)
325

Solubility in Water

BASIONIC™ FS 85 Choline Acetate

EEEE 1) >/ (BASIONIC™ FS 85) &, J\o FfE R IGEDR
JNEAT T, oO0O0NVF 5 —C=EE UTAFIV
TIZ)VZAIIT 4 REZ) T+ RICERT DR, B
UV IRREEFD . SVREBNCI TV F A&
REZESZFET, £lew AIVTAFI RDBRILT 4D
BEAEHERD SNFEBA %

Molar Mass Melting Point (°C)
163.21 85
Viscosity at rt (mPa-s) Viscosity at 80 °C (mPa-s)  Density at rt (g/cm?)

89.5
Density at 80 °C (g/cm?) Electrochemical Electric Conductivity
Window (V) (p.S/cm)
—2.5/+1.2
Heat Conductivity Heat Capacity Flashpoint
(W/(m-K)) (/(g-K)) (W9)
140

Flammability Point (°C)
285

Solubility in Water

BASIONIC™ FS 01 Tris(2-hydroxyethyl)methyl-
ammonium methylsulfate
BASIONIC™FS 01 [&. 20CA N CHRAE L THFET D14

~#R4E (RTIL / Room Temperature lonic Liquid) Tdp . &
HPRESEDORICBVTHENTVET,

Table 1: BASIONIC™ FS 01, an ecologically friendly RTIL with a
complete toxicological data set.

BMIM CI* EMIM Et0SO;** MTEOA Me0SO;***
Acute oral toxicity ~ Toxic Not harmful Not harmful
Skin irritation Irritant Non-irritant Non-irritant
Eye irritation Irritant Non-irritant Non-irritant
Sensitization Non-sensitizing Non-sensitizing Non-sensitizing
Mutagenicity Non-mutagenic Non-mutagenic Non-mutagenic
Biological Not readily Not readily Readily biodegradable
degradability degradable degradable

Toxicity to daphniae ' Acutely toxic Not acutely harmful | Not acutely harmful

Toxicity to fish Not acutely B

Not acutely harmful
harmful

*BMIM Cl = 1-Butyl-3-methylimidazolium chloride
**EMIM Et0SO; = 1-Ethyl-3-methylimidazolium ethylsulfate
***MTEOA Me0SO, = Tris(2-hydroxyethyl)methylammonium methylsulfate

Molar Mass Melting Point (°C)
275.32 <-20

Viscosity at rt (mPa-s) Viscosity at 80 °C (mPas)  Density at rt (g/cm?)

686 53.4 1.34
Density at 80 °C Electrochemical Electric Conductivity
(g/cm?) Window (V) (.S/cm)
1.31
Heat Conductivity Heat Capacity Flashpoint
(W/(m-K)) (/(g-K)) (°Q)
198

Flammability Point (°C) Solubility in Water
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BASIONIC™ ST 33 1,2,4-Trimethylpyrazolium
methylsulfate

AFIUGREE 1,2,4- NUXFILES Y UDAIE, DSC fER
BEEN 350CEVDIBVARERZRLE T, LIeh o T,
Diels-Alder RIGD R D IFEEZET DRILITELTVNET,
Fle. AR EULTHATEDIREMDHD T,

Molar Mass Melting Point °C
222.29 33-34

Viscosity (at rt mPas)  Viscosity (at 80 °C mPas)  Density (at rt g/cm?)

27.2
Density Electrochemical Electric Conductivity
(at 80 °C g/cm?) (Window V) (p.S/cm)
1.250 =1.7/+2.0
Heat Conductivity Heat Capacity Flashpoint (°C)
(W/(m-K)) (/(g-K)
142

Flammability Point (°C)
420 oo

Solubility in Water

References: (1) Haliburton Energy Services, USA, US 643685. (2) Hebei Normal
University, Peoples Republic of China, CN 1651089. (3) Asahi Chemicals. Inc, Japan, JP
2000119357. (4) Chiappe, C.; Neri, L.; Pieraccini, D. Tetrahedron Lett. 2006, 47, 5089.

1,2,4-Trimethylpyrazolium methylsulfate, L NEW J
BASF quality, >95%
CH.N,0,5 e
FW: 222.26 Zﬂ Hie 08
[856614-13-6] NVoH, O

CHs
56595-100G 100 g ¥33,600
56595-1KG 1kg ¥92,600
Choline acetate, BASF quality, >95% L NEW J
C,HNO, o
FW: 163.21 Nechs L
[14586-35-7) Ho— &, | MO
73215-100G 100 g ¥33,600
73215-1KG 1kg ¥92,600
Choline salicylate, BASF quality, >95% L NEW J
C12H19NO4 CH O, o
FW: 241.28 o, on
[2016-36-6] o~ Gug
43785-100G 100 g ¥33,600
43785-1KG 1kg ¥92,600

Tris(2-hydroxyethyl)methylammonium methylsulfate, <@»
BASF quality, >95%

CgH,NO;S OH

FW: 275.32 H o

[29463-06-7] NN o0-&0,
o~ &, 6 O

91198-100G 100 g ¥16,800

91198-1KG 1 kg ¥46,300

1,2,3-Trimethylimidazolium methylsulfate, BASF quality,

>95%

C,H.uN,0,S CHa

FW: 222.26 HaCO,

(65086-12-6] [)\CHa 5

50365-100G-F 100 g ¥20,000

50365-1KG-F 1 kg ¥55,300

1-Butyl-3-methylimidazolium acetate, BASF quality, >95%

CioH1eN, 0, CHs
FW: 198.26 [R'{ o
[284049-75-8) NH\O oy

CHs
39952-100G-F 100 g ¥50,100
39952-1KG-F 1kg ¥138,300
1-Butyl-3-methylimidazolium chloride, BASF quality, >95%
CgHysCIN, CHs
FW: 174.67 L
[79917-90-1] 54)

HsC™

38899-100G-F 100 g ¥9,300

38899-1KG-F 1kg ¥26,000

1-Butyl-3-methylimidazolium hydrogensulfate, BASF quality,
>95%

CeHigN,0,5 s
FW: 236.29 B
[262297-13-2] N HQS,,O
J) o~ o
HsC
57457-100G-F 100 g ¥25,000
57457-1KG-F 1kg ¥69,100
1-Butyl-3-methylimidazolium methanesulfonate,
BASF quality, >95%
CoHieN,0,5 OHs
FW: 234.32 [l‘w
(342789-81-5] N MG o
J) 0%y
HsC
30881-100G-F 100 g ¥25,000
30881-1KG-F 1kg ¥69,100

1-Butyl-3-methylimidazolium methylsulfate BASF quality,
>95%

CoHigN,0,S CH3

FW: 250.32 (

[401788-98-5] ) HsCO_

gt
HsC

53177-100G-F 100 g ¥20,000

1-Butyl-3-methylimidazolium tetrachloroaluminate,

BASF quality, >95%

CaHysAICIN, s

FW: 308.01 N Ao

(80432-09-3] C‘.D )
Hacj

55292-100G-F 100 g ¥25,000

55292-1KG-F 1kg ¥69,100

1-Butyl-3-methylimidazolium thiocyanate, BASF quality,
>95%

CoHisNsS cHs
FW: 197.30 N
J _
(344790-87-0] (p‘.» SeN
H3CJ
42254-100G-F 100 g ¥40,100
42254-1KG-F 1kg ¥110,600
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1-Ethyl-2,3-dimethylimidazolium ethylsulfate BASF quality,
>95%

CoHiN,0,5 CHy
FW: 250.32 N HsC>
(516474-08-1] L on oo
'/S‘//
HSC) =
05338-100G-F 100 g ¥20,000
05338-1KG-F 1 kg ¥55,300

1-Ethyl-3-methylimidazolium acetate, BASF quality, >90%

CaHmNzoz CHs
FW: 170.21 N*
/
[143314-17-4] §> o
HyC ’OJkCHg
51053-100G-F 100 g ¥55,100
51053-1KG-F 1kg ¥152,100

1-Ethyl-3-methylimidazolium chloride, BASF quality, >95%

CeHy;CIN, CHs
FW: 146.62 R
[65039-09-0] [N)

ch)
30764-100G-F 100 g ¥25,000
30764-1KG-F 1kg ¥69,100

1-Ethyl-3-methylimidazolium ethylsulfate, BASF quality,
>95%

CsHi6N,0,5 CHg

FW: 236.29 b e,

[342573-75-5) 0y q.
Hac) O/’S*o,

51682-100G-F 100 g ¥20,000

51682-1KG-F 1kg ¥55,300

1-Ethyl-3-methylimidazolium hydrogensulfate, BASF quality,
>95%

CeHN,0,5 oy
FW: 208.24 N

/
[412009-67-1] ! o0

J %%

HsC

56486-100G-F 100 g ¥30,100
56486-1KG-F 1kg ¥83,000

Solvents and Solvent Effects in

VT
R Organic Chemistry
ﬂ::tuhﬁﬂ is C. Reichardt, Wiley, 2003, 654 pp., Hardcover. In
n..wk {_—..mn most cases, every chemist must deal with solvent

effects, whether voluntarily or otherwise. Since its
publication, this has been the standard reference
on all topics related to solvents and solvent
effects in organic chemistry. Christian Reichardt
provides reliable information on the subject,
allowing chemists to understand and effectively
use these phenomena. The 3rd Edition, updated
and enlarged with 35% more content, includes
current developments about ionic liquids.

Z553492-1EA
¥21,100

[ ST e

1-Ethyl-3-methylimidazolium methanesulfonate,
BASF quality, >95%

CoH1aN,0,5 oHo
FW: 206.26 N

!y HaC,
[145022-45-3] £ 50

J o

HsC

29164-100G-F 100 g ¥30,100
29164-1KG-F 1kg ¥83,000

1-Ethyl-3-methylimidazolium tetrachloroaluminate, BASF
quality, >95%

CeH4;AICI,N, £hs
FW: 279.96 N
f _
[80432-05-9] [ e
ch)
51059-100G-F 100 g ¥30,100
51059-1KG-F 1kg ¥83,000

1-Ethyl-3-methylimidazolium thiocyanate, BASF quality,
>95%

CyH;N5S /CHa
FW: 169.25 N*

A -
331717-63-6] {2 son

ch)

43437-100G-F 100 g ¥45,100
43437-1KG-F 1kg ¥124,400
1-Methylimidazolium chloride, BASF quality, >95%
C,HgN, - HCI NH*
FW: 118.56 [ND or
[35487-17-3] CHs
40477-100G-F 100 g ¥22,500
40477-1KG-F 1kg ¥62,200
1-Methylimidazolium hydrogensulfate, BASF quality, >95%
C4HeN, - H,S0, NH" Ho
FW: 180.18 [N» 5
[681281-87-8] &, ©
59760-100G-F 100 g ¥22,500
59760-1KG-F 1kg ¥62,200
Tributylmethylammonium methylsulfate, BASF quality, >95%
Cy4H3sNO,S (CHa)oCH
FW: 311.48 HC—N—(CHa)CHs 3CC/’\S/,0
[13106-24-6] (CH2)5CHs K
38938-100G-F 100 g ¥15,000
38938-1KG-F 1kg ¥41,500

Aqueous-Phase Organometallic
Catalysis: Concepts and
Applications, 2nd Edition

B. Cornils and W. A. Herrmann, Wiley, 2004, 780
pp., Hardcover. This is a method which facilitates
separation in an efficient and “green” way. Time,
waste, and money are saved and the application
of this technology in chemical industry on a large-
scale clearly underlines its practicability not only
in academia but for everyone working in this field.

Z558419-1EA
¥39,600

FUOZAILYIR—B Tel:03-5796-7330 Fax:03-5796-7335 E-mail:sialjpts@sial.com




CBILS®
A 7 2V BIFS R D Tz 8 OEHAR I il

Roland St. Kalb and Michael J. Kotschan, proionic Production
of lonic Substances GmbH, Leoben, Austria; www.proionic.at;
info@proionic.at

[FhDA A 7 2/ RAK(C
B9 oM RZiRsDIC
LFE. CODEHT
ROEFRENT—Y
THDA A HAED
BEZMRIT DT &
HE, Fole<Hb
2CUlc. mED
BWOLWbBODOHHEREN
TULEWIEDD DY
2LAFTELFVD
DHHD. FEBEODEWVWFAOIEELAREEDDDFE
ATUR. FTULWEREZRFEL CTHULLEEZIREDDD
[CTBICIFE. BRLBSEANDEUC. RIU—Z2TD)
EFOEWBDT U] EFBDDIFE 4 —A MU 7D proionic-
Production of lonic Substances #tDRFERFIT ¢ LI 5 —T
D DEMILEE Roland Kalb TY . IR7E. E*ED Michae
Kotschan |& TREET R T )LZRBWcA 7 V& IEER | ZF] 8
U7z CBILS® (Carbonate Based lonic Liquid Synthesis) [ EHA
WERECTY, C<AZEMNFEERFNONE. 1 3IC—A
T 20 FEFEL EDFTRA 7 VR ERBICAER T DI ENT
TFXT| LR TWVFT,

CBILS® DR EtE( ?

RERDA F VRIEE RS EM
THD\OT DR )
(LB ERITPIL B
BEBDA X VR ZEEAFRED
[CBRT DAEFHDEEA
TUJe, CBILSe K, FERICY
Y IIVISERZETREICLEL
1o
BIZ (X, CBILS® RiBRA  FRER
KFEI1-EZ)-3- XF)LA=
FVIUD AT 1 BEORREZ
RInSBdTEICKD. EFEE
1-EZ)-3- XFILA=FY

U LRRSNET,

TG EREEY A VICK O TSN, RAEIC TR
{EERRFRE UTCRESNE T, ORI, mIRESNTLDE
DIVVAT v RBEZRVTH (NEEDBDZZD) T8
NICITDCENTER T, 4 VREIF. BIREEERY T
DOKEFRBRES B DRI CTEBECEF I,

CH3COLH
-COy, -H;0

®
HaC- P AN, o HaC-8 AN
N” N"“CHz nco, L T

—iBET 100 EEDFEYE = SRRATHE ?

AT VURIEDPTFOTDER
[Z CBILS® ZFEL). 10 FEFED
BIER{AE 10 ERED T LR
T v RBOEIEDEICK
D, —AT—BERBIC 100 7&5E
DFRYEDERM D AT EE

o BAARZEDMEDTS
< N\OT VAR PRIER
MPERB T, ARREEE
BlTdENTEL, EEYD
HEGA. DFZ EIRIEE
T_F (BE¥) ZRIEITT. BROA 74 VKEDES
IE

CBILS® —REEE = FL\c 1 F /RIFSRLIC DL T

Sigma-Aldrich Tl&, A =FVUILR PVEZDLR,
MAMZOLR, EOUIZOLZR, ERXUIZOLAR, £
WU LRDEREAF VRIEDERICHEWND 11 7858
D CBILS® HISRAMD X F ) U EEIE & SRERKRIBZ IR LT L)
£, UTOBELFIET. BMNOEEZERTCEERI,

1. CBILS® BIBRMAD\ O HFF 7 &IRT D

2. DUV RT Y RO TP A V%= RIRT D

3. A VREELERT DOICHNEIHMLZEERETT D

4. CBILS® HIBRMAE T LUV AT w REEZEBFMIL. CO, DF
ENINFDETERHLUFT, YEOSPEBEICLOT.
BE SO~ 1 BENHDET,

HA

7*CH3CO5 Z*A"+ CHgOH + COpt

Z*HCOg3 HA
5. T)URL—5—CTARREEBIERY) KXY/ —)b) %=
FRETD

(S, FEEMSIDR OHFRHEEBEZE T 5B5(CIF. COo,
DB T DNy RANR— tht ﬁﬁ\§m%®2%
BEOREEREARZRAVNTLS W, Feo T /=)
ﬁz7DA/—»@$3H@ﬁ%mM3étt@%mZé
CEDTEFRT, BEERETDEODEEBZERITDICIE. &
EEHATCTORIEZEDEND UFE T, SBDEITNE. BHTFE
BIDAREEND D FRITH. ARANT MU TODHAENAR
[CAWDDTHEIINIE. —RICEEBIRAF VRIEDREICE
EENFTEFEDDERA

ESIRRES D OISR, AFPDO LS BIROBEE, B
MHEDANDBERMECRFRIE L, TIRENTWLDEHD I
VATYRBEV _AVEUVTERETY, _BEREHSAD
ERICKD. (EZFEHERNICRENT DT, RILIFEIC
1009 DZEHEHKTZZR LE T

B - BERBREKYEEDOT VAT v RBRZRWVWS B
TEXT, fIRIE. KEFRICIFEAEBTEVRIEED T
TPV IRATVEBVNC. EUITVBIEPSV T
AT VBRIBEDA TV REEGHT D EICHRIULE LTS,
PO THBE CO, DEEICLD. EB5501FVRED
100%6DEIRETIRONE Ulc, Ffe. ERUICA 4 ViRl
DEGAM. $E. BEMEFRINCHELEE . ERMHIK
[CRBFEEICH. EPOICHELE T,

Z*A"+ Hp0 + COxt

NIVOESE/ Ao —IL7 v TDTHEHIE
T7A VT =HIVEESE Tel:03-5796-7340 Fax:03-5796-7345 E-mail:sialjpfc@sial.com
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LF &5

A 7 2V BIEKFRRIDERER PREEIEDFEZR (TP TGS
& dfctd. RINDILFEHZEHEICKSH S ELBH TE
EEBDET, CBILSC H@IE. Oy FTEDREZSNIVIC
KRUCVWET, FATHBOREE. HEDOO Y bR
BEDEH® U FT7IVAUBEEICKD 1 %LADEE CTIE
FEICHEE U CB<UMENHDET,

EFERZZEINL,. ZIBETU VAT Y REBEOKFRET
A VOBBICERTDIENTEFT !

Z*HCO5 + HpA Z*HA" + HpO + COpt

2 Z*HCOg + HpA

BEEHBEOIALTED ULLFELARBETHDeHIC. TV

Tv REBIRATCIEFESNIEW Z A VBDIFEUE T 206
DFFITFPUEBT7T A (SCN-) TY., HEF A7 s
(HSCN) (Z. SEEE 0 TD 5% KARPFTDHEEIIFIE U,
HEEUTCHBRINTOWE A, COBEIFE. Wndd77Y
EZOLBRZEDDODDICERATDHCENTRETHD. KIES
Y% 60C THRIE 30 DEBEOHNIINEA LD BERIE 70T

TRABRZERELUET

NH4*A

7+A% + 2 H,0 + 2 COxt

Z'CH4CO5™ Z*A"+ CHgOH + CO,7t + NHgt

NH A
Z*HCOg" _—

CDEED. INTOMSBIERYEBZICRESN. Kb
DZEBETHFR(F 100% [HELE T,

GEEB | 7VEZ7IFEETHEEMDSDDYETT, 1EEE
BKIEDLVN RS T MNTIT2TREWY)

Z*A"+ Hy0 + COpt + NHat

1,3-Dimethylimidazolium hydrogencarbonate, L NEW
50% solution in water

CoHioN,0; o

FW: 158.18 N*

CHs
670052-10G 1049 ¥17,300
670052-100G 100 g ¥47,800
1-Ethyl-3-methylimidazolium hydrogencarbonate, L NEW 2

50% solution in water

C7Hi2N,05 /CHs
FW:172.18 N*
Hac)

670626-10G 109 ¥18,300
670626-100G 100 g ¥90,000
1-Butyl-3-methylimidazolium hydrogencarbonate, L NEW 4
50% solution in water
CoHi6N,0; CHs
FW: 200.23 [h\l*
[366491-15-8] W Heos

o
670723-10G 109 ¥18,300
670723-100G 100 g ¥90,000
1-Vinyl-3-methylimidazolium hydrogencarbonate L NEW J
50% solution in water
C7H1oN; 05 /LHs
FW: 170.17 N*

é—N» HCOy
HQC/)

670389-10G 109 ¥26,800
670389-100G 100 g ¥73,900

TUVAT v RBIT D25 2 DAEE UTIE. CBILS® i
BEEIEXAZ ALY D LA, Tin. XU AVEDMOEREESER
JGSEDTET. CORBREUDDIFNBMEDEEBREIET
T, TeERIE FFIT VALY DL (Ca(SCN),) =ik
BISRIERA S RSB &, BRDOF A7 VBN—ADA
T UREDE U, REBHILY D ADSTERUET . RINDER
HUBEE. BEDULIHEDCIDBEICHRET D&
HTEFI,

ZEH - bRV - (RESE

IARTD CBILS® A 7 ViiAld. EZIUEBAIRE DHISNZ
BROTHEICHISIELBED ., 40-60% AERE U< IFK X%
J=IUEKRE L THAESN, BETHERRECY, 0wV
FOIEREIGEEFONIVICRRSINTVE TN, CORBER
HIF T DIcsh. FARBIFEBICEER MNLDS\EEEDHTL
EEW. X5/ —)L7ZEEad dicth. BRIFFIVEMEZRUL
FJ, CBILS® A 74V RIKIFEE pH 8-11 T, HFICBEITHU
RN SDDET,

ZDfth

IRCDOITIVFIA ZF VU D LREEKERE
(1,3-dimethylimidazolium hydrogencarbonate, 1-ethyl-
3-methylimidazolium hydrogencarbonate, 1-butyl-
3-methylimidazolium hydrogencarbonate, 1-vinyl-3-
methylimidazolium hydrogencarbonate) [CDWTI&. 277
WHFILAZSFVUDLAIVIRVEEE (dialkylimidazolium
carboxylates) DARALENICE U DT, A 7 2V RIADER
[CHEIL o THERIE CBILS® A 7 »/RIARIER A Z 2B T ST
[CREZIRET D EFBED LE A

1-Ethyl-2,3-dimethylimidazolium methylcarbonate, L NEW J
50% solution in water/methanol (3:2)
C9H16N203 CHs
FW: 200.23 /fr;ﬁ CH30CO,"
[625120-68-5) { Song

Hac)
670952-10G 109 ¥37,700
670952-100G 100 g ¥104,000
Triethylmethylammonium methylcarbonate, L NEW

50% solution in water/methanol (3:2)
CoH,NO,

FW: 191.27 N o,
[113840-08-7] CHg  CHZ0C0,"
671053-10G 109 ¥28,100
671053-100G 100 g ¥77,500
Tributylmethylammonium methylcarbonate, L NEW J
50% solution in water/methanol (3:2)
Cy5H33NO; HiC—
FW: 275.49 _\ CHy
HaCo_~~_N<_~_-CHs
CHz0CO"
671177-10G 109 ¥24,600
671177-100G 100 g ¥67,800
Tributylmethylphosphonium methylcarbonate, L NEW
50% solution in water/methanol (3:2)
CisH33PO; HaC—,
FW: 292.45 — CHs
HaC -~ _-P~_~_-CHs
CH40C0,"
671282-10G 1049 ¥24,100
671282-100G 100 g ¥66,500

FUOZAILYIR—bB Tel:03-5796-7330 Fax:03-5796-7335 E-mail:sialjpts@sial.com



1-Ethyl-1-methylpiperidinium methylcarbonate, L NEW J

50% solution in water/methanol (3:2)

C1OHZWNOS
FW: 203.28 Q CHy0005

(" "CHa

CHs
671509-10G 1049 ¥21,100
671509-100G 100 g ¥58,200
4-Ethyl-4-methylmorpholinium methylcarbonate L NEW

50% solution in water/methanol (3:2)

CoHyoNO, o
FW: 205.25 [ j
N+ CHI0CO;
( “CHg
CHa
671614-10G 10 g ¥21,200
671614-100G 100 g ¥58,200

IITFIVVUVERE [RAR] 43V RE

Roland St. Kalb and Michael J. Kotschan, proionic Production
of lonic Substances GmbH, Leoben, Austria, www.proionic.at,
info@proionic.at

IIFIWIVET VEZVDLBRURARZ=I LA
KEDTHIRA F VRS IPIFIVERR U ZILFIL
AZIVUDLAFAIR=IADERTHD. TS7I
FIVFVEZDLDBULIFT M PILFILIRARZD L7
FHUNR=ZADHDRBOBULEPMHTY, TNE. BEDA
TUREODBRNERICE. MEBEVCLICRDEE
Z5NEFT, TNUTHL. FeEXERUTFILAFILT Y
EZUL, BUTFILAFIVIRZAR=D s BUTFILX
FILPZVEZDLBULE FUIFILAFIVRARZD s
DITFIVU VBIED L STFEHEME 7V EZDLH UL
FIRZR=D LDITILFIVY VBEIRIFU T DR S5
WEEZRUET,

o FZSHEE:1000-1500 mPa (20°C), 200-300 mPa (40TC),

20-30 mPa (90TC)

K= <—10TC

B EHALEM. 5105 150-250T

KD EES SN

BIER(ICHUEE (VUL LBDAFkiEE

FiE0., B4T0O M HIEW)

o BERIAIENFIE | DFF U RICEERRME m BT 0
DM EFHIHNFEELEWVEH, BEEDRF—-7 0
T I —BEERARKIDDEN

o KB KIUMTIEAIE &SR

Z2BIITFIVY VBRARZO A, B TEVALTE Y
HRUE T, 1300CICHBIFDEANRERIC, KD VEBIEN
L UTHENZIHIUET, 2T, INSOYBIFERIL
[CEN. ITICNRMEHERE UTCDINEDEHF STV
F9

Treatment of tributylmethylphosphonium dibutylphosphate by a gas burner
flame for 60 seconds.

1-Butyl-1-methylpyrrolidinium methylcarbonate L NEW
50% solution in water/methanol (3:2)
CoHsNO;, )
FW: 189.25 ([} omocos

HoG ~_-CHs
672386-10G 109 ¥19,400
672386-100G 100 g ¥53,500

Reference: (1) &, [ 7V MHRA - FIFRDORIMREFRK ] 52 FAF /MERED
B, 2003 (Y—ILY—HR)

JIFIVIVEEITIVFIVAZFIUD L
1-Ethyl-3-methylimidazolium dibutylphosphate (EMIM-DBP)
BKU 1-butyl-3-methylimidazolium dibutylphosphate (BMIM-
DBP) (&, TN EMIM 8KV BMIM A 7 B AEDREY)
EUTHEKRROYETT, MiELT/\OF U OREES
T, NIKDEEICH U CEECTEMEN DERR T,

FIIIE [RAR] 142V BIE

1-Ethyl-3-methylimidazolium L-(+)-lactate & KU
2-hydroxyethyltrimethylammonium L-(+)-lactate (3= )L75 77
A VEZCREREDA A VRET. TF U FAERNEE
BERICEWVWTARE UTRVCEE., MEFEICHATE
DOJREMEN DD ETT . AT A&
2-hydroxyethyltrimethylammonium 73F 74 > DR 5 DK EEE
(&, EFMERINCBVTEBES RUBEREDKEEEER
HABEC T, FIIUMEEYTHOHENS. LWFNOYEHER
BINISA 7V RIEDHEEZRUE T,

2-Hydroxyethyltrimethylammonium L-(+)-lactate &SKU 77+
= )UTE 2-hydroxyethyltrimethylammonium acetate (&, —f&(C
F<ASN. UDDRAICEFET D14 VD SEHRSNTL
BTENDS KRR AFVREEFUDIDMETT, I1ED
B, INSEEDRENSDD . BHEBELCH. BEAFH
BEISA 4 VRADHFTRD [RECPILL] MEEEST
PBENTU &£ D, 2-Hydroxyethyltrimethylammonium acetate
(& proionic #HICKD I ID [RIRICPIULL BEEU
TS, FRRZHTHTVET,

Reference: (1) Roland Kalb, 2006, “Basic Research and Development of non-flammable
Hydraulic Safety Fluids”; http://www.bmvit.gv.at/innovation/verkehrstechnologie/isb/
workshop/index.html

Triethylmethylammonium dibutylphosphate, purum <E»
Cy5H3eNO,P HsC—\ CHs
FW: 325.42 N\ -CHs
CHs _
o, 0
HeG™ "0 o™ e,
669849-5G 59 ¥15,900
669849-50G 509 ¥57,100
Tributylmethylammonium dibutylphosphate, purum <E»
C,H,gNOLP HaC
FW: 409.58 TN o
HsC_~_N._~_CHs
o, 0
G N0 N0 e,
669962-5G 59 ¥16,100
669962-50G 509 ¥57,800

NIVOESE/ Ao —IL7 v TDTHEHIE -
T7A4 VT =HIVEESE Tel:03-5796-7340 Fax:03-5796-7345 E-mail:sialjpfc@sial.com
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Triethylmethylphosphonium dibutylphosphate, purum <E»

Cy5H3604P; HsC—, CHg
FW: 342.39 P -CHa
CHz _
O, .0
Hsc/\/\O’P\O/\/\CHg
670065-5G 59 ¥27,800
670065-50G 509 ¥100,000
Tributylmethylphosphonium dibutylphosphate, purum <@»
C21H404P, HsC
. CH,
FW: 426.55 HBCD\?E/\;V ot
o._0
e 00 e,
670294-5G 5¢g ¥15,500
670294-50G 509 ¥55,600
1-Ethyl-3-methylimidazolium dibutylphosphate, purum <@»
CMHZSNZOAP /CHa
FW: 320.36 [ﬁ
J
HsC o, /6
HiC "0 N0 ™" e,
669636-5G 59 ¥17,000
669636-50G 509 ¥61,200
1-Butyl-3-methylimidazolium dibutylphosphate, purum <E»
Ci6H33sN,04P [SHs
FW: 348.42 N
NS
N
HsC o, ,6
HeC™ "0 o™,
669733-5G 59 ¥17,800
669733-50G 509 ¥64,000

Trioctylmethylammonium
thiosalicylate (TOMATS)

KBRDSEERZMET D17 VRIF

Roland St. Kalb and Michael J. Kotschan, proionic Production of
lonic Substances GmbH, Leoben, Austria; www.proionic.at;
info@proionic.at

IBERDSERBZERNICTR / RIHITDEVDDHDRHE
DEWISE LA Z A (Task-Specific lonic Liquids, TSILs)
[&. Robin D. Rogers BICEKDT 2001 FICHIHTHRRINE
Ul e FATI—TI)b. RER. FcFFARRFEMEUA
WER DAY VUDLNFA VIFEREMEETDEDEL
TIERAU. PRy 7ZA VIEkDONDERAMZDIEHLET
(Figure 1), Cd* BXU Hg* DRV AR ECEEIE 380 AR
EHREINTVET,

pr

s
/\/\N/%%/\/\NJ\N
\—/ H H

Figure 1: Thiourea derivatized lonic Liquid

CDAAVREFIE. FEDBREZ(IS U TR

ZHIRUICRAIDBDTH D TNDMNEBELITHAF—
B EERCENTEDBHDTI,

UDU. COFEERNGAZ 2V BEICIFREBFRRDHDE T,
PFe 77 A VIFMKDERICEDDH TV EDHSN, Bt

BRUBBMEZED HF P VY ZEETDDTT, (XY

1-Ethyl-3-methylimidazolium L-(+)-lactate, purum L NEW J
CoHi6N,05 CHs
FW: 200.23

By o
g) Hscj)J\o_

HaC .

669512-5G 5¢ ¥18,900
669512-50G 509 ¥67,900
2-Hydroxyethyltrimethylammonium L-(+)-lactate, L NEW
purum

CgH,NO, /_/OH o

FW: 193.24 HaC,

(888724-51-4] HGC/NCHs”ﬁCYKo’

OH
670391-5G 59 ¥16,700
670391-50G 509 ¥59,900
2-Hydroxyethyltrimethylammonium acetate, purum <G»
C,H,,NO, on
FW: 163.21 HiC, —/ o
[14586-35-7) S TRl
670189-5G 59 ¥17,100
670189-50G 509 ¥61,300

VUDLDFF 2 OBEMIEEFHIO REEC. HEREERE
TURIBBODET ., FleTvHRILEYMDNE SR CER
DD FRT . KRRFEHISEM CHEFERRISM T,

Trioctylmethylammonium thiosalicylate(TOMATS): K&
B OEEEZMET IO DFHLVLEMNEEL 4V i&E
ZTDROIBRRZFTRUTHFIC AT —IL7 v I DAIBE 4 = 1R ES
[CAN. FeMREDE_EZBMEUT. proionic Production of
lonic Substances L[ Trioctylmethylammonium thiosalicylate
( "TOMATS’, Prod. # 08354, Figure 2) EW\DHI/ciFAZ ik
FERFELE U,

CgHiz Q
@ €Oz
CgHi7 SH
Figure 2: TOMATS

TOMATS [FT7vRZEZET. LWDEDINKDBRORITHIE
BHOFEBA. FDIzH HF PTvEYDEEE T BEMH
P EBHREDDCEZ T, hFF VD=, BIiE
NI OFIVZ VEZDL (FBEBEIEE ) DX DF—RAYE
{EEMELUTHIRDDDES, P4 VDHEMIFFATUF
VBB LOFFHUFILEIENSHSNTHED., RN D
DFET, EFEDDEFAEIFES 1500 ~ 5000 DET. <
NERLASNEFF—IVEET AT)L - EBIBDERICINA
THIVMIDAILRZILEDF U —MERIC K> TERBETN
BDEEZASNET, TOMATS DERIFASZ T, THEEERE
TOEENTRET T,

FUOZAILYIR—bB Tel:03-5796-7330 Fax:03-5796-7335 E-mail:sialjpts@sial.com



TOMATS DF&F

BEOD Cu* - ThSIVKE (EDHRE ) D Si7Zilitd
Dtk F7Z Figure 3 [CIRULE T, A4 RA TOMATS ZINA D
& IREUVSLK CHRFRIEMDH5IN. ZEZFEVES
DEBLUHZZOREEDEBN EMICHRINET (RO
HBE ), REUCERETDE. HIFITNTLEESHEEN.
EeDOBEKR{LAYHERINET (ADHRE ).

Figure 3: Extraction of Copper

T BB ITDICIIRRVLWE—EZE IO ENDOEIN.
Uk TOMATS OFEEH 20° C T 1500 mPa.s & EEEMIE L
HTY, COREAIF, BFBEITFILPIoO00XY VDRI
KRBMMEDOEREAEEH —t > MIA T2 (FHELEE
mPasITETFULE T ) INALED UTCHET DT ENTEE D,
RODBHEZFEAUED. IREFIDOKEICHRE ST MU DLZ
’“EHDZ@L&&&D’C*b(CIJJXc):<§J\ﬁE*ﬂ§_9”o KED
EALUCVDBEIE. —MBINEXY TS J4)U5— (AL
pm U/\‘)b)‘éiif’f%iﬂa“éztb“@iim

Nitrile (Cyano) Functionalized lonic
Liquids

Dongbin Zhao, Zhaofu Fei, and Paul J. Dyson, Institut des Sciences
et Ingénierie Chimiques, Ecole Polytechnique Fédérale de Lausanne
EPFL-BCH, CH-1015 Lausanne, Switzerland.

{F VR, ALEEDBES THBHORISEDREN%E
BHETTVBTLRIESFTHHOFEA . LHL.

(RIS T, AR PEERISOREEES LT
DRBLPLTH o leEVSTEBHD . BEICRIFENT
WBEDEDBHE SICENE - (LEHREERR. &
TOREBMICE A 7 REORED. SAERE

Bo TRDMFNTEE UL 2 8% DA 7 VRADRR
ENFRTH, RR—IICBRLIEL DI, AFFVICIT
7 ) )LBEDMES LTINS SIS A A R
BATHHIEN,. —BOWEDSHESNITESTVFT .
(T VREDNT A (—BHICIEAZIVUD LB UL (G
CUYZOLNFAY) DFEICED, = hUILREEEE
EUTEBERICTTHENEBVZ, SEPDICEIHLVED
SHRMFEETHTENTE L UTFORRIBOET :

1. 4 F VREPDEEIEDAFEZ(BET D
2. #EEIDFVEs. RIGHICEAEE I Z R U T
T ELEE NI ED T EHEN
3 AEELZEL L. BRIKEDOENZ(SE U CEDES
mAIER T D
4. BERIDIMER(C A 7 /AR DAEDEE L %=
BEL. CNICKDOBFIARINEIND
DA EDF]RIE. Suzuki Sty , Heck [ty , KU Stille KGR
EDINSI D LER(IC KD C-CHEEFERRIGICBVN TR

Characterization of TOMATS
NER L A U—TJU—BOMERE
BN L e 7)LO—)b. BFETIFILU. THR. 7 hZ UL,
b, YoO0X5, DMSO [CEA

o K. ANFHUICNE

RV R SOEREL - T Cd* >1500; Cu?t >3000;
Pb?*, Hg?* >5000

B . n°=1.5185
IKNDBERE - <0.5%
e - thE

Viscosity and Density Temperature Dependence Data

TOMATS 100% TOMATS 95%

(5% ethyl acetate)

T[°C] d(g/cm®)  m(mPass) d(g/lcm?®)  m (mPass)
20 0.9556 1.500 0.9534 509
40 0.9445 352 0.9424 158
60 0.9325 119 0.9300 63
80 0.9213 50 0.9185 30

References: (1) Visser, A. E.; Swatloski, R. P;; Reichert, W. M.; Rogers, R. D.;

Mayton, R.; Sheff, S.; Wierzbicki, A.; Davis, Jr., J. H. Chem. Commun. 2001, 135.

(2) Decontamination of Heavy Metal polluted Process Water, Waste Water and Filter
Cake with High Performance, Roland St. Kalb, Regina Krachler, and Bernhard K. Keppler,
EMChIE 2006 Conference Book, Vienna, May 3-5, 2006. (4) Aqueous phase with 5 to
50 ppm metal, 1:1 extraction, detection using AAS and ICP-AES.

Methyltrioctylammonium thiosalicylate, purum L NEW
C3,HseNO,S (?Hz)vcHs O
FW: 521.88 Hacfr‘q*—(CthoHa 5%
m.p.: <10 °C (CH2)7CHs

08354-1G 19 ¥21,500
08354-5G 59 ¥59,300

ZFEBEUFX U % Figure 1 [FBUERIVEDA 7 2 RINERK
ZHEERUICBDT. ZNJIVEZET A7 ViREDHIRD
FLRENTWVET, IH5IC. BMERINVEICOBEUIC/\SY
DT SRFDTEM [CKD. ZNUILEZEITDAF VR

A Pd(0) DEHAGIRE L CTHEELTCWVSINS I D LT /RIF
ZLTEILT D ENBEOMNIED T U, BHEED ICP 17
ZT o CNS YD LRBEZRANHERIE. Z<DEEEH
FRFE (1 ppm) KmCH D, KBEEBIMIPENETOHH TE
IFIFNEFIESHEVEERDRBEDEISEIC. IO UeaA 4
RAENDNERTHDAREMZRR L TVETD,

; rp—..-rlu—.-l-n—

Flgure 1: Comparison of ionic liquid-organic biphases after catalysis and
TEM images of nanoparticles extracted from the ionic liquid phase; (left)

[C4pyl[Tf,N] and (right) [CsCNpy][Tf,N]. Note the absence of precipitates and
clarity of the organic phase with the nitrile-functionalized ionic liquid.

ZhUIEZEEIS DA A VRIEF. TILFIVERA 7 ik
EUT, EDIVEZEA TS Still S TRWS/INS YD LA fh
HOBEERICH UTHIEDIRITY (Scheme 1), 4>/
TRAED SHIE UTe /RIFD TEM DHTIC LD, TEHIDIC
RS MRICEASNEZ FUJILEICKDZECIRME
FNTVWDTEDRINFE U,

NIVOESE/ Ao —IL7 v TDTHEHIE
T7A VT =HIVEESE Tel:03-5796-7340 Fax:03-5796-7345 E-mail:sialjpfc@sial.com
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sigma-aldrich

©/X BusSnCH=CH ©ACH2

Cat., 80°C
X=Brorl

Scheme 1

EROFITEFETIVEBZRANE Uch, B EHIREZ A

WCTT7 LT > DR IREEREEN -Heck 2077 U —) U bR IbZE
HbicE A RINFPER<ETL (Scheme 2), Z U
IWEZEBT A 4V BREN—RRIEBEBERS LU B
FURAELDDHENTVD I ENBURSINE LS,

1 mol% PdCl,

1-1.5 equiv

KoCO3 R
R-SO,Cl + HoC= — - =
2C1 + Ha ‘\Fﬂ \_\

= i N R!
X '\P\/\/Ca
Q

Ti,N
140°C, 1-2h

1 equiv 2.5 equiv

Scheme 2

E<BDISABITIF. A7V RENBRIBRKIGEMTHE
RUBHEEE U CTERASINTSED., A SFVUDLAFAY
[CHEABURZ NUIEZZOA 4 VRIEE neat UL IE
binary system 2 (LB (S DEHRB & L/Z’@l’i"ﬁbuﬂﬂﬁb‘ﬁbﬂ?
WET (Figure 2)7, BNfc TRILF—ZIRHEHERDH 5.
binary system [CBWCIFENIRGTEEE THI 8% ZERL LK
Ufze TBIC. 1,000 BEDI A V> JhlCBVNTHEN
HBHRZEENRDOOSN, S UICBEREZRUE U,

7E) neat U binary system: ZNZEN. #E—NU 2 BEOBREZHAD
RO &

1-(Cyanomethyl)-3-methylimidazolium chloride purum <E»

CgHgCINS CHs
FW: 157.60 N*

/ -
[154312-63-7] (N> ol

kCN
04909-5G-F 59 ¥29,300
04909-25G-F 259 ¥81,000
1-(3-Cyanopropyl)-3-methylimidazolium L NEW J
chloride purum
CgHy,CIN, CHa
FW: 185.65 Y o
[683224-96-6] N
L~en
04124-5G-F 59 ¥42,200
04124-25G-F 259 ¥116,400
1-(3-Cyanopropyl)-3-methylimidazoliumbis- L NEW J
(trifluormethylsulfonyl)imide
C10H12N4O4sz SHa 0. CFs
FW: 430.35 N Seo
[778593-18-3] v o
K/\CN CFs

38943-5G-F 59 ¥53,200
38943-25G-F 259 ¥146,700
1-(3-Cyanopropyl)-3-methylimidazolium dicyanamide, <E»
purum
CioHi2Ng ,CHs
FW: 216.24 N

N bN

L~en
76902-5G-F 59 ¥51,300
76902-25G-F 2549 ¥141,700

* AR—I(TIBEHDRFR(F. 2007 F 8 BLDEREETETT .

ml

Figure 2: Current density-voltage characteristic of a DSC device containing
a [C;CNC,im]-based ionic liquid electrolyte under AM 1.5 simulated full
sunlight (100 mW cm) illumination.
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Z MUV EEME R EREPENEN EFERINDH 50D
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References: (1) For example see: (a) Seddon, K. R. J. Chem. Technol. Biotechnol. 1997,
68, 351. (b) Welton, T. Chem. Rev. 1999, 99, 2071. (c) Wasserscheid, P; Keim, W.
Angew. Chem. Int., Ed. Engl. 2000, 39, 3772. (d) Dupont, J.; Souza, R. F. D.; Suarez, P.
A. Z. Chem. Rev. 2002, 102, 3667. (e) Chiappe C.; Pieraccini, D.; J. Phys. Org. Chem.
2005, 78, 275. (2) (a) Davis Jr., J. H. Chem. Lett. 2004, 33, 1072. (b) Fei, Z.; Geldbach, T.
J.; Zhao, D.; Dyson, P. J. Chem. Eur. J. 2006, 12, 2122. (3) Zhao, D.; Fei, Z.; Scopelliti, R.;
Dyson, P. J. Inorg. Chem. 2004, 43, 2197. (4) Zhao, D.; Fei, Z.; Geldbach, T. J.; Scopelliti,
R.; Dyson, P. J. J. Am. Chem. Soc. 2004, 126, 15876. (5) Chiappe, C.; Pieraccini, D.;
Zhao, D.; Fei, Z.; Dyson, P. J. Adv. Synth. Catal. 2006, 348, 68. (6) Reddy, D. S.; Zhao, D.;
Fei, Z.; Rao Volla, C. M.; Dyson, P. J.; Vogel, P. Synlett 2006, 3155. (7) Mazille, F; Fei, Z.;
Kuang, D.; Zhao, D.; Zakeeruddin, S. M.; Grétzel, M.; Dyson, P. J. Inorg. Chem. 2006,
45, 1585.

1-(3-Cyanopropyl)pyridinium chloride purum L NEW J
CQHHClNZ S
FW: 182.65 Q cr
K/\CN
12136-5G-F 59 ¥22,000
12136-25G-F 259 ¥60,700
1-(3-Cyanopropyl)pyridinium L NEW J
bis(trifluoromethylsulfonyl)imide, purum
CiiHy1FN50,5, CF.
FW: 427.34 ) %%
N N‘S//O
vCN o CF,
16819-5G-F 59 ¥44,000
16819-25G-F 259 ¥121,400
1,3-Bis(cyanomethyl)imidazolium chloride, purum L NEW J
C,H,CIN, —en
FW: 182.61 () o
|\CN
38904-5G-F 59 ¥40,300
38904-25G-F 25¢9 ¥111,300
1,3-Bis(cyanomethyl)imidazolium L NEW J
bis(trifluoromethylsulfonyl)imide, purum
CoH;FsNsO,S, NG o
FW: 427.30 WLV
Iy NS
~ //S/’
1 o CFs
CN
28961-5G-F 59 ¥47,700
28961-25G-F 259 ¥131,600

FUOZAILYIR—bB Tel:03-5796-7330 Fax:03-5796-7335 E-mail:sialjpts@sial.com



1,3-Bis(3-cyanopropyl)imidazolium chloride, purum L NEW J

Cy4HisCIN, oN
FW: 238.72 N
[N) or
ch
16959-5G-F 59 ¥36,700
16959-25G-F 259 ¥101,200

AR R SRR 4 2 BiE

A A VREFODTDENFEIN, FICAERIGICHBWV TR
IMERICEBREZNIFT &7, SHOWRELHSHICL
TEFUJE, Annegret Stark B (R4, Jena. Friedrich-
Schiller X&) & 7K. K&IH7 =2/ (1-methylimidazole 78&)
MEDERLYE WV D TEANEIDA A > RADRETICRDIE
HKIEUTWLWD I EZBHUTVET, c&EX R BFELE
FUT 4 AT T ARMITHEREND A 74 > BIEDFED
BEUZERUE UL (B4t Chemfiles Vol. 5, No. 6, p. 8 Z5&
82,

Sigma-Aldrich & EfEE DR A A 7 >/ RIRDE G R—
NI UABESSITIALTEVDFT, —fRIC. BROS
JKE(3 200 ppm Fiw. BFE)\OF >V ZE(E 10 ppm Fii C 9o

1-Butyl-3-methylimidazolium hexafluorophosphate for

catalysis
CgHysFeN,P CHy
FW: 284.18 N e
[174501-64-5] N

|,
18122-5G-F 59 ¥6,900
18122-50G-F 509 ¥47,400
1-Butyl-3-methylimidazolium tetrafluoroborate for catalysis
CgH1sBF,N, CHy
FW: 226.02 N e
[174501-65-6] N

1

CHa
39931-5G-F 59
39931-50G-F 5049

¥15,300
¥49,500

1-Ethyl-3-methylimidazolium tetrafluoroborate for catalysis,
>98.5% T

CgHq,BF,N, CHs
. Ry
a3 1436. (3 e
kCH3
39736-5ML-F 5mL ¥18,000
39736-50ML-F 50 mL ¥129,600

1-Ethyl-3-methylimidazolium chloride, puriss., dry L NEW

CgHy;CIN, CHs
FW: 146.62 N* cr
/

[65039-09-0] (ND

ch)
53096-5G 59 ¥24,500
53096-25G 259 ¥97,900
1-Ethyl-3-methylimidazolium bromide puriss., dry L NEW
CeHyyBIN, CHs
FW: 191.07 N e
(65039-08-9] Lo

HaC
03938-5G 59 ¥24,500
03938-25G 259 ¥97,900

1,3-Bis(3-cyanopropyl)imidazolium L NEW J
bis(trifluoromethylsulfonyl)imide, purum
Ci3HisFNsO,S, NC,
FW: 483.41 L> 0. 5>
A 20
[ N) N‘s/'o
N e,
K/\CN
44493-5G-F 59 ¥47,700
44493-25G-F 259 ¥131,600
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1-Butyl-3-methylimidazolium bromide, puriss., dry, L NEW J
>98.5% HPLC

CgHyiBIN, CHy
FW: 219.12 [Q‘\* Br
[85100-77-2] N

Hac/\/I
64133-5G 59 ¥11,800
64133-25G 259 ¥46,700

1-Hexyl-3-methylimidazolium chloride, puriss., dry L NEW

CioH1CIN, CHg
FW: 202.72 Y
[171058-17-6] [u) cr

(CH2)5CH3
15689-5G 59 ¥24,500
15689-25G 259 ¥97,900

1-Butyl-3-methylimidazolium chloride, dry, >99.0% HPLC

CgHysCIN, CHa
FW: 174.67 7 ’} or
[79917-90-1] Y

HsC
55509-5G-F 59 ¥6,800
55509-25G-F 259 ¥27,000

1-Butyl-3-methylimidazolium chloride puriss., dry, >99.0%
HPLC

CgHysCIN, CHg
FW: 174.67 //—';{* or
P
[79917-90-1] lil
LCH3
04129-5G-F 5¢g ¥6,700
04129-50G-F 509 ¥26,800
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d Precursors
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N-Methylpyrrolidine, 97%
CSHHN

FW: 85.15

[120-94-5]

M79204-5ML
M79204-100ML
M79204-500ML

1-Butylpyrrolidine, 98%
CgHy;N

FW: 127.23

[767-10-2]

280372-250ML

5mL
100 mL
500 mL

250 mL

1-Methylimidazole, >99%, redistillation

C,4HgN,
FW: 82.10
[616-47-7]

336092-100ML
336092-1L
336092-2L

1,2-Dimethylimidazole, 98%
CsHaN,

FW: 96.13

[1739-84-0]

136131-5G
136131-100G
136131-500G

2-Ethylimidazole, 98%
CsHaN,

FW: 96.13

[1072-62-4]

239348-100G
239348-500G

1-Vinylimidazole, >99%
CsHgN,

FW:94.11

[1072-63-5]

235466-25G
235466-100G

1-Butylimidazole, 98%
C7HWZNZ

FW: 124.18

[4316-42-1]

348414-25G
348414-100G

1-Benzylimidazole, 99%
CioHioN,

FW: 158.20

[4238-71-5]

116416-5G
116416-25G

FOZAIYIR—bF Tel:03-5796-7330 Fax:03-5796-7335

100 mL
1L
2L

59
100 g
500 g

100 g
500 g

259
100 g

259
100 g

259

)
CHg

¥1,400
¥3,500
¥12,900

()

N
CHs

¥15,100

N
/N
[w)
CHs
¥6,900

¥32,300
¥55,700

r
S,
CHs

¥2,100
¥5,100
¥20,000

[’:‘)\/CHCS

N
H

¥4,600
¥13,200

" CH,

¥5,900
¥15,700

¥6,300
¥20,600

1-Octylimidazole, purum, >98.0% GC
CHHZONZ N
FW: 180.29 Iy
[21252-69-7] g“)
CHy(CHz)gCH3

75078-5ML 5mL
75078-25ML 25 mL

¥78,400
¥310,000

1-Benzyl-2-methylimidazole, technical grade, 90%

CiiHpN, N
FW: 172.23 [N)\CHS

[13750-62-4]

369713-25ML 25 mL ¥2,300
369713-100ML 100 mL ¥7,000
369713-500ML 500 mL ¥23,300

1-Decyl-2-methylimidazole, 97%

CMHZGNZ
FW: 222.37
[42032-30-4]

433799-5ML
433799-25ML

4-Picoline, 99%
CoHN

FW: 93.13
[108-89-4]

239615-50ML

3-Ethylpyridine, 98%
C,HeN

FW: 107.15

[536-78-7]

142395-5G

4-Ethylpyridine, 98%
C,HoN

FW: 107.15

[536-75-4]

112437-25G
112437-100G

5mL
25 mL

50 mL

59

259
100 g

N
{3,

CHa(CH2)sCHs

¥4,000
¥13,200

CHg

¥3,600

P

¥9,600

¥4,500
¥14,200

Bis(trifluoromethyl)sulfonimide lithium salt, >99.95%

C,F,LiNO,S,
FW: 287.09
[90076-65-6]

544094-5G
544094-25G

59
25¢

ITi
O\\S/N\ S//O
FiC Xy & CFs

¥4,100
¥13,300

Bis(trifluoromethyl)sulfonimide lithium salt, puriss., >99.0%

9F-NMR
C,FLINO,S,
FW: 287.09
[90076-65-6]

15224-10G-F
15224-50G-F

1049
509

E-mail:sialjpts@sial.com

Li
QNP

FiC N & "CFs

¥7,300
¥28,400
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1-Ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide,
purum, >97.0% NMR
C8H11F6N3OASZ

CHg
FW 391.31 N o OFs
[174899-82-2] £ 9
ch) o’ \;Fa
11291-1G-F g ¥20,900
11291-5G-F 59 ¥85,300

1-Ethyl-3-methylimidazolium bis(pentafluoroethylsulfonyl)-
imide, purum, >97.0% H-NMR

CioH11F10N30,5
10117103V 42; SHs FoR,C

FW 491.33 N ok,
[216299-76-2] Ly
)
HaC’ F3CFoC
39056-1G-F g ¥35,300
39056-5G-F 59 ¥150,300

1-Butyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide,
purum, >98.0% NMR

1,2-Dimethyl-3-propylimidazolium tris(trifluoromethylsulfonyl)-
methide, purum, >97.0% HPLC

Ci2H15FeN,Og55 [t 00"

FW 550.44 N 9%

[169051-77-8] {3 f g ©s0
éHa 0" cr,

74305-2.5G-F 254 ¥97.900

3-Methyl-1-propylpyridinium bis(trifluoromethylsulfonyl)imide,
purum, >97.0% HPLC
CHH14F6NZO4SZ

CH.
FW 416.36 (T o
+ Sy,
[817575-06-7] oY
87
CHs O CF,y
30565-1G-F 19 ¥24,400
30565-5G-F 59 ¥50,500

1-Butyl-3-methylpyridinium bis(trifluoromethylsulfonyl)imide,
purum, >97.0% H-NMR
CWZH16F6NZO4SZ

CH,
CioHisFeN30,5; +N,CH3 FW 430.39 m (;\ CFs3
FW 419.35 {3 o ,p (344790-86-9] NS
[174899-83-3] KL rc S Ry J) 5
HsC
CHy
77896-1G-F 19 ¥15,900  14654-1G-F 19 ¥24,400
77896-5G-F 5g ¥69,500  14654-5G-F 59 ¥90,300
1,2-Dimethyl-3-propylimidazolium bis(trifluoromethylsulfonyl)- References
g“':e-F Fl’\‘“g"s"' 297.0% H-NMR (1) Koch, V. R. et al. J. Electrochem. Soc. 1995, 142, L116.
FW 41936 " e, (2)McEwen, A B. etal.J. Electrochem. Soc. 1999, 146, 1687.
[169051-76-7] (O (3) Ngo, H. L. et al. Thermochim. Acta 2000, 357-358, 97.
N 3 .0
CHg o”SCF3
50807-1G-F 1g ¥29,700
50807-5G-F 59 ¥79,000
COVET For larger quantities of these materials, please visit covalentassociates.com.
w4
. ALDRICH'

sigma-aldrich.com/ionicliquids

Products protected by U.S. Patent 5,827,602 assigned to Covalent Associates, Inc., USA.
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