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R*X
Organic Solvent N(R), Organic Solvent N*(R),(R%

(X, Organic Solventid, LRt FMIAEA R, RE, Fl— X8 Rp->TTr V%
NE T AFALE, TAassE TARLF AR RV=—F L BRI T
WTHIWTU— )V BRI T THLEWTINF NV, TAafxy TS VT
TR EE R, SEOR OIHO2EITER T-L— R > TE~8BERD
BEHIN T THIWEEREREEL L ThEW, RiZ, AR FEITEHR
EEAL O THIWTAF VR RS, XIIBEEEE R T, )

RTHEENDBEHELZHAL TOTHLIWTAFAFELLTIE, AFVE, =F A FE n
—ae vk, A 7ae VERE DRFEEI~IOT VIR NVEBRFIRS, TV
XNVHNT, TR T ANV, VT EREDETEBAINTVTHEI,

XidiEEEZ R L BRI, R T RE T IURE T AZ A=
NVEE p— MV RV VR ERET NS,

FELNW I OO EFERBIZIBNT, KRBT ARB A SR04 T
T2V LAEEHEAL T, AF U BIRITEL, 4T =0 MEIE, ERROIINT, P
BERL B =BT IV E OGS T TUToTH BL, TV EE B W07 2 %
fELTH I,

EROIFA VS, B ThH o Th IV, 28 EORS E A G
THEALTHRL, Z2ORARIMER TS,

AR CTHBEIERACELERT =0 b E2FIRTIUX, TRIATFAT
VR EHFA | TRIZFNT R LT A TRI T )N T T b
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HF A DT T DT A K
ZFNVNIAFNT VBT DT F 2 Eo VN AF AT Ty AF4 M=
FNAFNT =G LATFF Y NNZF VT aNT e DT H | VT
NWOAFNT =T DAFH Y NNTFNZFNT =T LT F L N2F v
A TN T T LT N, N—UAFral) =y b hF 4 N—R
FN—N—ZFAERI =T LATFF L N—AF )V —N—ua’ rraly=y.5
HNFF Y N=AFNV—N—TFAaN=LAFF 2 N—AF )V —N—TF )L
BRI AT F Y N—AF ) —N—FaNERN =g LA FF 2 N—AF
NW=N—=TFNERVD =T LAFF Y lZFNVANF L AFNT =T DT
U\ VAFNVEFNANE L ZFNT R mT b VAT VT VANV ATF AT E
S VEFNAF VAN ZFNT T L VT NVAF VAN AT VT
=Y DED RO EBIED RBED IR DEBIEDRFEBD50% L 1100
YR THD (LLTFEARREDND, ) T =0 DT A,
NAFN T U N T =T DAFF 2 NIAFNAA TN T BT DT H
T FNNIAFNT B2 DIFF Y TINVNIAFNT BT DHFF L ~F
VINVNIATFNT ] ZTDAFF Y FTFNNIATFNT o= b FH R T Y
NNIAFNANT BT DT F Y | NNZF VAN TV AF VT =T LT
FUOAFN DT AN T BT DAFF LV EDIHERNRT T DATF AU
XY AN DATF AV EOUGT =T DT A
BEFTHIENTED,

ARFEPADOHFFELNDOEMEIRBIZIBNT, A RIEDOHF A 1%, LLTFObO
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[1k5]

v~ A \Yz
&, Y ROY L, A—FidR2 e oT, AF L, =F )L -7 aE L, Y7 ar
o =T FN AV TF)N, sec—T F )b, tert—F FNNELIZT_ DN THD, )
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T\ R DWW L L CTARBEICE 22803 T& 5,
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F i 5]

LA AFEHZ EEHN - SEL0FEMICHA 5,

E L

(1) 7=A4r DR

[Z-BF ) K' (R, ZIZCH, CH, n-CH , n-C H , n-C H , CH =CH, BX U} CF
CF) TRENDTRDT =4 DHYY L% RO FEHUAE > THMLI (S. Dar
ses and G. Michaud, J.—P. Genet, Tetrahedron Lett., 1998, 39, 5045; G. A. Moland
er and M. R. Rivero, Org. Lett., 2002, 4, 107; G. A. Molander and M. R. Rivero, J.
Org. Chem., 2002, 67, 8424; G. A. Molander and T. Ito, Org. Lett., 2001, 3, 393;
G. A. Molander, C.-S. Yun, M. Ribagorda, B. Biolatto, J. Org. Chem., 2003, 68, 55
34; H. J. Frohn and V. V. Bardin, Z. Anorg. Allg. Chem., 2001, 627, 2499; S. Darse
s and J.-P. Genet, Eur. J. Org. Chem., 2003, 35, 4313.),

(2) BFA> DAL

1—AF N —3—ZF VA VYT LT OFARNEMI Cl ) EN-AFNAIZ Y — L&
TFNIaTANE A — L —T P CRISSEDILITE o TH L, BWEERAR S
WaWER E L2 RICEBLID A AR KL EIR T VRO R 55 2 DR
ERA LD O L HAE I TR L,

(B) AR EDE

EMI-Cl AR LT= )Y A Z KT 2R i C 12 MR #RIRA L . PTFESLA
TIUTANE T TRIET AKCIERELZBIBEL T2 ZREIC Lo T E
DAZ R T BT, TNEESHIZY 7uurZ o\ CRIFSE AT+ BKCIE R Z <A
a7 ANE—ICTRELTMEL &),
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[0069]

BoNTeAT KR DY EE LL TSR T,

1-Ethyl-3—-methylimidazolium methyltrifluoroborate (EMI[CH3BF3], 1). Yield 96%, sli
ght pale yellow liquids. 'H NMR: & = -0.44 (s, 3H), 1.54 (t, ] = 7.4Hz, 3H), 4.04 (s
, 3H), 4.39 (q, J = 7.3Hz, 2H), 7.75 (s, 1H), 7.83 (s, 1H), 9.48 ppm (s, 1H); “F NM
R: 6=132.4 ppm (q, 'J (B,F) = 60.92 Hz); "B NMR: § = 5.94 ppm (q, 'J (B,F) = 61
.59 Hz); FAB-MS, m/z (%): 111 (100) [EMIT", 83 (100) [CH3BF3]_; elementalanalysis
calcd. for C7H14BF3N2(%): C 43.34, H 7.27, N 14.44; found: C 44.14, H 7.07, N 15.
14.

1-Ethyl-3—-methylimidazolium ethyltrifluoroborate (EMI[CZHSBFg], 2). Yield 96%, slig
ht pale yellow liquids. 'H NMR: & =0.11 (s, 2H), 0.78 (t, ] = 6.8Hz, 3H), 1.53 (t, J
= 7.4Hz, 3H), 4.05 (s, 3H), 4.40 (q, J = 7.3Hz, 2H), 7.78 (s, 1H), 7.88 (s, 1H), 9.6
1 ppm (s, 1H); °F NMR: & =-139.8 ppm (q, 'J (B,F) = 62.0 Hz); 'B NMR: & =6.
12 ppm (q, 'J (B,F) = 63.8 Hz); FAB-MS, m/z (%): 111 (100) [EMI]", 97 (100) [C2H5
BFB]_; elementalanalysis calcd. for CSHmBFSNZ(%): C 46.19, H 7.75, N 13.47; found:
C 46.55, H 7.60, N 14.17.

1-Ethyl-3—-methylimidazolium n—propyltrifluoroborate (EMI[n—C3H7BF3], 3). Yield 97
%, slight pale yellow liquids. 'H NMR: 8 =0.15 (s, 2H), 0.86 (t, ] = 7.2Hz, 3H), 1.2
9 (m, 2H), 1.54 (t, J = 7.4Hz, 3H), 4.03 (s, 3H), 4.38 (q, J = 7.3Hz, 2H), 7.72 (s, 1
H), 7.80 (s, 1H), 9.30 ppm (s, 1H); "F NMR: § =-137.8 ppm (q, 'J (B,F) = 58.91
Hz); "B NMR: 8 =6.12 ppm (q, 'J (B,F) = 62.57Hz); FAB-MS, m/z (%): 111 (100)
[EMI]’, 111 (100) [n—C3H7BF3]—; elementalanalysis calcd. for CQHIBBF3N2(%): C 48.68
, H8.17, N 12.62; found: C 48.44, H 8.06, N 12.79.

1-Ethyl-3—-methylimidazolium n—butyltrifluoroborate (EMI[n—C4HgBF3], 4).Yield 97%,
slight pale vellow liquids. 'H NMR: & =0.15 (s, 2H), 0.83 (br s, 3H), 1.26 (m, 4H),
1.54 (t, ] = 7.4Hz, 3H), 4.04 (s, 3H), 4.38 (q, J = 7.3Hz, 2H), 7.72 (s,
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1H), 7.80 (s, 1H), 9.36 ppm (s, 1H); °F NMR: & =-137.8 ppm (q, 'J (B,F) = 60.0
Hz); "B NMR: 8 =5.98 ppm (q, 'J (B,F) = 63.5Hz); FAB-MS, m/z (%): 111 (100) [
EMIT’, 125 (100) [n—C4HgBF3]_; elementalanalysis calcd. for C10H22BF3N2(%): C
50.87, H 8.54, N 11.87; found: C 51.11, H 8.58, N 12.00.

1-Ethyl-3—-methylimidazolium n—pentyltrifluoroborate (EMI[n—C5HHBF3], 5).Yield 98
%, slight pale yellow liquids. 'H NMR: & = 0.144 (s, 2H), 0.84 (t, ] = 7.4Hz,

3H), 1.25 (brs, 3 X 2H), 1.54 (t, ] = 7.2 Hz, 3H), 4.03 (s, 3H), 4.38 (q, ] =
7.3Hz, 2H), 7.72 (s, 1H), 7.79 (s, 1H), 9.23 ppm (s, 1H); °F NMR: § =-137.8 pp
m (br s); "B NMR: & =5.99 ppm (q, 'J (B,F) = 63.3Hz); FAB-MS, m/z (%): 111 (10
0) [EMI]", 139 (100) [n—CSHMBFS]_; elementalanalysis calcd. for C“szBFBNz(%): Ch
2.82, H 8.87, N 11.20; found: C 52.53, H 8.64, N 11.16.

1-Ethyl-3—-methylimidazolium vinyltrifluoroborate (EMI[CHZZCHBF3], 6). Yield 95%,
slight pale vellow liquids. 'H NMR: & = 1.54 (t, ] = 7.4Hz, 3H), 4.05 (s, 3H),

4.42 (q, J = 7.3Hz, 2H), 5.11 (br s, 1H), 5.25 (br s, 1H), 7.78 (s, 1H), 7.87 (s, 1H),
9.65 ppm (s, 1H). “F NMR: & =-140.2 ppm (q, J (B,F) = 53.96 Hz, 3F; BF ). 'B
NMR: § = 3.22 ppm (q, '] (B,F)= 54.42 Hz, BF‘3). FAB-MS, m/z (%): 111 (100) [EM
11", 95 (100) [CH;CHBFST. elementalanalysis calcd. For C3H14BF3N2 (%):

C 46.64, H 6.85, N 13.60; found: C 47.14, H 6.84, N 13.70.

1-Ethyl-3—-methylimidazolium trifluorovinyltrifluoroborate (EMI[CF2:CFBF3], 7). Yie
1d 96%, slight pale vellow liquids. 'H NMR: & = 1.57 (t, ] = 7.4 Hz, 3H), 4.04 (s, 3H)
, 4.38 (q, J = 7.2 Hz, 2H), 7.68 (s, 1H), 7.76 (s, 1H), 8.97 ppm (s, 1H); °F NMR:

6 =-103.2 ppm (br s, 1F), 125.3 (m, 1F), 143.0 (q, 'J(B,F) = 39 Hz, 3F), 194.2 pp
m (br s, 1F); "B NMR: § = 1.31 ppm (qdd, 'J (B,F) = 40 Hz, ] (B,F-1) = 24 Hz, °]
(B,trans—F-2) = 7 Hz); FAB-MS, m/z (%): 111 (100) [EMI]’, 149

(100) [CF;CFBFB]_; elementalanalysis calcd. for CSHHBFSN2(%): C 36.96, H 4.26, N
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[0070]

10.77; found: C 36.81, H 4.08, N 10.84.
EBIT, LAY L L TIORT,

[0071] [#1]

[0072]

[0073]

[0074]

[0075]

Tg/ Tc/ Tm / Td / d/ 7]/ K/

Salts © ¢ ° °c gmL'" cP mScm’
1 -93 272 115 47 9.0
2 -89 258 113 72 6.3
3 -87 -49 -14 281 1.11 b2 57
4 -85 -20 -9 249 1082 83 3.2
5 16 292 1.065 88 27
6 -106 227 116 41 10.5
7 -111 242 135 16 17.7

EMIBF)> -93 60 15 420 128 42 13.6

%

K1FIZBWT, d, 25°CTOHLEE; T, HITAEBIRE; Tc, #EsILIREE; Tm, Bl
M n, 25°CTORE; k, 25°CTOEBEBRES 2 1T,
UL EDRERD G AR DA ARAEIT KRR, S8R K O Rt 2
L. BRUILFT NAZAR A DL CTERNWEEZ R T2 L3 B 0T
2oz,
PEZE ORI FTRE M
REHDAA L WRIT, VF 7 272 E OB OVEMRPED L, ULhb R
I THY, VF 7L K BMARE OVF T ABMLER B F v/ U FITB
T, AR OBEEL L THFBEICE 2283 TE D,
AR DAFAREIL, VF U LR G’ $REER., K5 ER., BR _EEYx v
U BEDBRACTET AR ACF RIS OEH, EEWEL TEL T\,
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[5] FHREL~3DOWT NN DOAA R IEKE G Te, YF U LB,
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