Structures and Properties of Metal lon-containing lonic Liquids and Immobilized

lonic Liquids, and Their Applications to Catalytic Organic Reactions
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SnCl,? : pseudotrigonal bipyramidal, C,,, 278 K; CuCl,? : flattened
tetrahedron, D,y, 296 K; NiCl,2 : distorted tetrahedron, T4, 327 K; MCI,> (M = Co, Mn,
Zn, Fe, Cr): tetrahedron, T,, ca. 333 K; PtCl,> : square planar, D,,, 372 K;
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ZrCl¢Z : octahedron, 0,, 391 K TGA ,
[BMITCI(488 K); [BMI],PtCI,
(155); [BMI],CuCl, (200); [BMIT,PdCI, (210); [BMI],SnCl, (215); [BMITNiCl, (265) ;
[BMIT,FeCl, (265); [BMI],ZnCl, (270); [BMI]MnCI, (270); [BMI],CoCl, (275); [BMI],ZrClI,
(275)
[BMITMCI, M Cu,Ni,Sn,Pt  [BMI],ZrCl,

ORTEP 2 [BMI],MCI, M Co,Zn,Fe,Mn ORTEP [BMI],CuCl,
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[Suzuki Cross Coupling 1
Ni2* Aryl Chloride Arylboronic
Acid Suzuki Cross Coupling .
[BMI]NiCl,

mol%Ni PPh; Ni 2mmol Aryl chloride phenylboronicacid 2.4
KsPO, 4 Dioxane 1.2 ml 80 ImmNi_IL
Dioxane NaOBu* min 100
[BMI]NiCl, 4-chlorotoluene  phenylboronic acid
[BMI]NiCl, TOF 255 h* ImmNi_IL TOF 162 h'
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Figure 1. Temperature dependence of the Scheme 1. Preparation steps for ionic liquids
conductivity of ionic liquids.
Table 1 Crystal structure data
Crystal system  monoclinic  monoclinic monoclinic monoclinic monoclinic
Space group P2, Cc Cc P2:/n P2,
alA 14.074(2) 14.090(2) 9.421(1) 8.807(2) 8.806(1)
b/ A 9.648(1) 9.719(1) 16.775(1) 10.661(2) 17.730(2)
c/A 17.917(3) 17.167(3) 15.596(2) 11.887(2) 17.751(2)
B/deg 108.156(2) 107.356(3) 104.158(2) 91.5652(9) 90.0212(7)
z
Temp./K 113 113 298 298 298
R1 0.048 1>2c(1)  0.045 I>30(1) 0.065 120 (1) 0.038 1>3c(l)  0.038 I>3a (1)
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Figure 2 ORTEP plots of [BMI]2MCl4(M = Cu, Ni, Sn, Pt) and [BMI]2ZrCls,
(a) [BMI]2PtCls; (b) [BMI]2SNCly4; (c) [BMI]2ZrCls; (d) [BMI]2CuCls; (€) [BMI]2NiCla.
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Scheme 2.  Preparation of immobilized ionic liquids

Table 2. Ni-catalyzed Suzuki couplings

R Time (h) Yield (%)
Ni catalyst [BMI]NIiCl/ImmNi_IL  [BMI];NiCly/ImmNi_IL
2 PPh — _
Do Creon I S0 pMe 05w w
Dloxane p-MeO 20 7 94 87
p-CN 1 1 100 100
p-CHO 2 1 100 100
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