
Ionic Liquids (IL’s): An Ionic Liquid-Supported
Ruthenium Carbene Complexes for RCM in Ionic Liquids

J. Am. Chem. Soc. 2003, 125, 9248-49
Angew. Chem. Int. Ed. 2003, 42, 3395-3398

Literature presentation 

By

P. V. Reddy



What are ionic liquids?

cations:anions: BF4-, PF6-, SbF6-, NO3-, CF3SO3-, (CF3SO3)2N-,             ArSO3-, CF3CO2-, CH3CO2-, Al2Cl7-Fig. 1 Structure of ionic liquids

Quite simply, they are liquids that are entirely composed by ions.

The term ionic liquid, in contrast, implies a material that is fluid at (or close to)
ambient temperature, is colorless, has a low viscosity and is easily handled, i.e. a 
material with attractive properties for a solvent.
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Figure 3. Wasserscheid's chiral RTILs.
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Catalysis in ionic liquids: general considerations:
      Room temperature ionic liquids (RTIL’s) exhibit many properties which

make them potentially attractive media for homogeneous catalysis:

* They have essentially no vapour pressure, i.e. they do not evaporate and
   are easy to contain.
* They generally have reasonable thermal stability. (upto 300-400 oC) 

* They are able to dissolve a wide range of organic, inorganic and organometallic
   compounds.
* The solubility of gases, e.g. H2, CO and O2, is generally good which makes them
   attractive solvents for catalytic hydrogenations, carbonylations, hydroformylations,
   and aerobic oxidations.
* They are immiscible with some organic solvents, e.g. alkanes, and, hence, can be
   used in two-phase systems. Similarly, lipophilic ionic liquids can be used in
aqueous biphasic systems.
* Polarity and hydrophilicity/lipophilicity can be readily adjusted by a suitable
   choice of cation/anion and ionic liquids have been referred to as
   ‘designer solvents’.
* They are often composed of weakly coordinating anions, e.g. BF4 and PF6 and,
   hence, have the potential to be highly the ionic liquid.



Historical Background:

* They are known since 1914 – [(Et3N(NO3)] – but contains a small amount
   of water (200-600ppm)

* First ionic liquid with chloroaluminates – 1948 by Hurly and Wier at the
   Rice Institute, Texas

  * In 1967, ‘Swain et al – tetra-n-hexylammonium benzoate as a solvent for kinetic
     and electrochemical studies

* 1980s the group of Seddon and Hussey-used chloroaluminate melts as a nonaqueous,
   polar solvents for –transition metal complexes

* 1980s-used for Friedal-Crafts reactions

* 1990 by Chauvin et al. and by Wilkes et al. dissolved Ni catalysts in weakly
acidic chloroaluminate melts –used it for dimerization of propene, ethylene and
  Ziegler-Natta catalysts

* 1995--



Synthesis of BMIM.PF6:
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General Mechanism:
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Scheme 1. Synthesis of IL Catalyst 10a

a Reaction conditions: (a) 2.2 equiv NaH, 2.2 equiv i-PrI, DMF, THF,
rt, 90%. (b) 1.05 equiv Br2, 0.04 equiv HOAc, CH2Cl2, rt, 98%. (c) 1 equiv
LiAlH4, THF, 0 °C, 95%. (d) 1.5 equiv Bu3SnCHCH2, 3 mol % Pd(PPh3)4,
toluene, 110 °C, 75%. (e) 1.5 equiv Et3N, CH2Cl2, 0 °C to rt. (f) 2 equiv
LiBr, THF, DMF, rt, 74% overall for two steps. (g) 2 equiv 1-methylimidazole,
 toluene 110 °C. (h) HPF6, H2O, 0 °C, 87% overall for two steps.
 (i) 1.5 equiv 1, 1.25 equiv CuCl, CH2Cl2, rt, 78%.



Table 1. Comparative Recycling and Reuse in BMI.PF6 of IL Catalyst 10

and Catalysts 1 and 4 in the RCM of Diene 11
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Table 1: Recycling and reuse of Ru catalysts 1 and 3 in the ring-closing
metathesis of diene 7.[a]









Aziridination in Ionic Liquids
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