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in RTILs 126-36
 
supercritical carbon dioxide 76-82
 

biocatalysis 82
 
biphasic carbon dioxide-aqueous/
 

carbon dioxide-ionic liquid
 
systems 80-2
 

heterogeneous catalytic reactions
 
79-80
 

water 5 1--60
 
chiral imidinium carbamates 121
 
chitin 25, 134
 
chitosan 25
 
chloroform 3
 
choline chloride 120
 
Claisen rearrangement 53
 
Claisen-Schmidt condensations 87
 
Clariant process 208
 
coffee, decaffeination 210-1 I
 
combinatorial chern istry 164-7
 
computer-aided solvent selection 4
 
CORTERRA PIT 97
 
crude oil prices 100
 
cyanation 57-8
 
cyclopentyl methyl ether 108, 109
 

deep eutectic solvents 123
 
dehydrogenase 132
 
depressurization of expanded liquid
 

organic solution (DELOS) 192
 
diastereoselective sulfur oxidation 78
 
dichloromethane 2, 3, 12
 

alternatives to 14
 
hafnium chloride conversion 31
 
pharmaceutical industry use 12, 13
 
physical properties III
 
solvent properties 108
 

dielectric constant 18
 
Diels-Alder reactions 21,30,37, 128
 

fluorous 152
 
near-criticallsupercritical water 88
 
poly(ethyleneglycols) 175
 
supercritical carbon dioxide 76-7,
 

78
 
water 51,53
 

dienes, oxydehydrogenation 177
 
diethyl ether 13, 108
 
Difasol process 215
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dihydropyrimidinones 29-30
 
dimethylamine 13
 
N,N-dimethylformamide 13
 
dimethyl sulfoxide 199-200
 
dioxane 7
 
dipolar 16
 
dipole moment 18
 
dispersive forces 18
 
dithiocarbamates 36
 
donor number 18
 

E-factors 10, 12
 
chern ical industry 13
 

enantioselective catalysis 36-9
 
enhanced oil recovery 191-2, 211
 
environmental, health and safety 4-5
 
enzymes 57-8, 82
 

see also individual enzymes 
epoxidation 128
 
essential oils, steam distillation 49-51
 
esterase 132
 
esters 103-8
 

biodiesel 99, 105-8
 
industrial uses 104
 

ethane
 
critical density 69
 
critical point 69
 

ethanol 2, 3, 12, 16,20, 100, 102
 
critical density 69
 
critical point 69
 
pharmaceutical industry use 13
 
physical properties 45
 
polarity 19
 
solvent properties 101
 

ethers, alternatives to 14
 
l-ethyl-3-imidazolium ethylsulfate 124
 
ethyl acetate 2, 3, 14
 

pharmaceutical industry use 13
 
polarity 19
 

ethyl benzoate, hydrolysis 88
 
ethylene
 

critical density 69
 
critical point 69
 

2-ethylhexyl lactate 104
 
ethyl lactate 2, 3, 101
 

industrial uses 104
 
ethyl-t-butyl ether 124
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eutectic mixtures 114-15, 118--42
 
solubility of metal oxides 124
 
see also room temperature ionic
 

liquids
 
evaporation rate 105
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fluorous solvents 150-2
 
near-critical/supercritical water 84-6
 
RTILs 123-5
 
solvent 75
 
supercritical carbon dioxide 74-6
 
water 49-5 I
 

Exxon process 193
 

fatty acid esters 101
 
industrial uses 104
 

Fischer indole synthesis 88
 
Fischer-Tropsch reaction 99
 
flash point 13
 
fluoroform
 

critical density 69
 
critical point 69
 

fluorophobic effect 152
 
fluoropolymers
 

amorphous 73
 
synthesis 82-3
 

fluorous biphase catalysis 153-62
 
continuous 160-2
 

fluorous biphase system 143
 
fluorous reactions 152-3
 
fluorous reverse phase silica gel 165
 
fluorous rhodium complexes 157
 
fluorous solvents II, 12, 143-69
 

amphiphilic solvents 145
 
biological chemistry and biocatalysis
 

161-2
 
catalysts and reagents 149-50
 
combinatorial chemistry 164-7
 
extractions 150-2
 
Kamlet-Taft parameters 146
 
miscibility 145-9
 
partition coefficients 147
 
physical data 144
 
polarity data 145-9
 
reverse-phase silica gel 145
 
solubility 145-9
 
triphasic reactions 145
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formaldehyde 7
 
Friedel-Crafts alkylation 48, 128, 129,
 
fullerene cycloaddition 33
 
fumaric acid 98
 
2,5-furandicarboxylic acid 98
 

~-galactosidase 132
 
gas antisolvent (GAS) 192
 
gas expanded liquids 189-93
 

advantages 189
 
applications 191-3
 
classes of 189
 
solvent properties 190-1
 

gas sensors 137
 
Gibbs energy of solution 15
 
Ginkgo biloba, extraction 85
 
glutamic acid 98
 
glycerol 100--4, 123
 

solvent properties 101
 
glycerol carbonate 103, 104
 

industrial uses 104
 
gold catalysts 32-3, 34, 166-7
 

recycling 157-8
 
gold nanoparticles 62
 
graphitic carbon nanostructures 25
 
green metrics 4-14
 
Grignard reactions 54
 
Grignard reagents 127
 
Grubb's ruthenium carbene comple
 

154, 155
 

hafnium chloride conversions 30, 3
 
halogens 9
 
Heck reaction 31, 32, 128
 
Henry reaction 78
 
heptane 2, 3, 14
 

pharmaceutical industry use 13
 
heterogeneous catalysis 79-80
 
hexane 2,3
 

polarity 19, 122
 
Hildebrand's solubility parameter I
 
homoallylic amines 175
 
homocoupling 78
 
hydrocarbons, selective oxidation 8
 
hydroformylation 128
 

homogeneous 194
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recycling 157-8
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Grignard reactions 54
 
Grignard reagents 127
 
Grubb's ruthenium carbene complex
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hafnium chloride conversions 30, 31
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Heck reaction 31, 32, 128
 
Henry reaction 78
 
heptane 2,3, 14
 

pharmaceutical industry use 13
 
heterogeneous catalysis 79-80
 
hexane 2, 3
 

polarity 19, 122
 
Hildebrand's solubility parameter 16
 
homoallylic amines 175
 
homocoupling 78
 
hydrocarbons, selective oxidation 89
 
hydroformylation 128
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hydrogenation 128
 
asymmetric 78
 
carbon dioxide 78
 
heterogeneous 194
 
homogeneous 194
 
supercritical water 89
 

hydrogen bond acceptors 20
 
hydrogen bond donors 20
 
hydrophobic 45
 
hydrothermal synthesis 89-90
 
3-hydroxybutyrolactone 98
 
hydroxy nitrile Iyases 57
 
3-hydroxypropionic acid 98
 
~-hydroxy sulfides, synthesis 57
 

imidazolium cation 119
 
immidazolinium chlorides 35
 
indole-benzoquinone coupling 53
 
inorganic synthesis 25-7
 
ionic liquids 35, 114-15
 

chiral 130-1
 
miscibility 122
 
polarities 122
 
preparation 120-1
 
room temperature see room
 

temperature ionic liquids
 
Ionikylation 215
 
iridium 59
 
isoamyl lactate 104
 
isopropanol 3
 
itaconic acid 98
 

Jacobsen's catalyst 129
 

Kam let-Taft parameters 18, 19
 
tluorous solvents 146
 
gas expanded liquids 190
 

kauri-butanol value 105-7
 
Knoevenagel condensations 3 I, 40
 
Krytox 148
 
Kururay process 208
 

lanthanide tritlates 47
 
latex 60
 
laurel leaves, extraction 85
 
levulinic acid 98
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Lewis acids 47,54, 76
 
fluorous systems 157
 

life cycle assessment 5-12
 
lignins 180
 
lignocellulose 134
 
Iime peel, extraction 85
 
limonene 101
 

advantageous properties 112
 
physical properties III
 
polymers prepared in 112
 
uses 111-13
 

lipase 132
 
liquid mirrors 137
 
liquid polymers 170-87
 

poly(ethyleneglycols) see
 
poly(ethyleneglycols)
 

poly(propyleneglycols) see
 
poly(propyleneglycols)
 

lithium bromide 33
 

malic acid 98
 
Mannich reaction 176
 
materials synthesis 25-7
 

near-eriticaVsupercritical water 89-90
 
poly(ethyleneglycols) 181-2
 
supercritical carbon dioxide 82--4
 
water 60-3
 

mechanochemistry 24
 
Meerwein-Ponndorf-Verley reaction 34
 
metallocene-methylaluminoxane 113
 
metallo-squares 27
 
metal-mediated reactions 54-6
 
methane
 

critical density 69
 
critical point 69
 

methanol 3, 20, 100, 102
 
pharmaceutical industry use 13
 
polarity 19, 122
 
solvent properties 101
 

2-MeTHF 3
 
methylene chloride 2
 
methyl methacrylate 107, 133
 
N-methyl pyrolidin-2-one 13
 
methyl soyate 105
 

market applications 106
 
2-methyItetrahydrofuran 108-9
 

solvent properties 108
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micellar structures 60
 
Michael additions 29, 37
 

asymmetric 52
 
chiral ionic liquids 130
 
Lewis acid catalysed 55
 
poly(ethyleneglycols) 174, 176
 

microwave assisted reactions 39, 40
 
chemical synthesis 56-7,88
 
steam distillation 49-51
 

miscibility
 
fluorous solvents 145-9
 
RTILs 122
 

Mitsunobu reaction 152, 155
 
Morinda citrifolia, extraction 85
 
MTBE 14
 

nanomaterials 84
 
nanoparticles 84
 

palladium 184
 
near-critical water 20-1, 84-91
 

chemical synthesis 86-9
 
extraction and analytical chemistry
 

84-6
 
materials synthesis 89-90
 

nitroalkene synthesis 40
 
nitromethane, hafnium chloride
 

conversion 3 I
 
non-polar 16-17
 

olefin metathesis 154
 
oligosaccharide synthesis 165
 
oregano, extraction 85
 
organic acids 7
 
organic-aqueous tunable solvents 58
 
organic synthesis 27-39
 

enantioselective catalysis 36-9
 
mmicrowave assisted reactions 39, 40
 
photoreactions 39, 41
 
poly(ethyleneglycols) 174-9
 

oxidation 29
 
gas expanded liquids 194
 

palladium 56
 
nanoparticles 184
 

palladium complexes 79
 
particles from gas-saturated solution
 

(PGSS) 192
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Passerini reaction 52
 
PEG-IOOO 3
 
pentane 13
 

alternatives to 14
 
peppermint extraction 85
 
perchloroethylene 2,83
 
percipitation with compressed
 

antisolvent 84
 
perfluorodecaline 144
 
perfluorohexane 144
 
perfluoro(methy cyclohexane) 14'
 
perfluorooctane 144
 
perfluoropolyether 144
 
perfluorotributylamine 144
 
peroxidase 132
 
pharmaceutical industry 12-14
 
phase diagrams 69
 
phase separation, thermally induced
 
phase transfer catalysis 48, 49, 55,
 
phenylacetylene, hydration 88
 
phosphines
 

fluorous 160
 
water soluble 47
 

phosphonium cation 119
 
photoaddition 29
 
photocyclization 41
 
photodimerization 41
 
photopolymerization 41
 
photoreactions 39, 41
 
piperidinium cation 119
 
piperylene sulfonate 199
 
piperylone sulfone 201
 
plant oils 109-13
 
platinum catalysis 32, 34
 
polarity 16-19
 

fluorous solvents 145-9
 
switchable solvents 193-7
 
water 19, 122
 

polychlorinated biphenyls 150
 
poly(dimethylsiloxane) 74
 

as reaction solvent 182-5
 
poly(ether-carbonate) copolymer
 
polyethylene cracking 134
 
poly(ethyleneglycol) dimethyl ether
 
poly(ethyleneglycols) 56,170
 

properties of 170-3
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polyethylene cracking 134
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poly(ethyleneglycols) 56, 170
 

properties of 170-3
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as reaction solvent 173-82
 
aqueous biphasic reactive extraction
 

179-81
 
materials synthesis 181-2
 
organic synthesis 174-9
 

structure 171
 
polymerization
 

gas expanded liquids 194
 
ring-closing metathesis 156
 
ring-opening metathesis 112
 

polymers
 
liquid 170-87
 
processing/synthesis
 

limonene 112
 
RT[Ls [32-3
 

polymethylmethacrylate 83
 
polymethylphenylsilane 113
 
poly(propyleneglycols) 170
 

as non-volatile reaction media 173--4 
structure 171
 

polysilanes 113
 
polystyrene 83
 
poly(tetrafluoroethylene) 74
 
precipitation with compressed
 

antisolvent (PCA) 192
 
precipitation of particles from reverse
 

emulsions (PPRE) 192
 
preferred solvents 14
 
propanol 20
 

phannaceutical industry use 13
 
protease 132
 
protic 17
 
pyridine 13, 20
 
pyridinium cation 119
 
pyrrolidinium cation 119
 

quinoxalines, synthesis in tap water 54
 

rearrangement reactions 40
 
reduction 29
 
Reichardt's dye 17, 18, 145 ,
 
renewable solvents 97-117
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ionic liquids and eutectic mixtures 
114-15
 

2-methyltetrahydrofuran ]08-9
 
terpenes and plant oils 109-13
 
two-platfonn concept 99
 

resorcinol 25
 
Rhodia process 208
 
rhodium 59
 
Rhodococcus rhodochrous 208
 
Rhone-Poulenc hydrofonnylation
 

process 54
 
ring-closing metathesis polymerization
 

in fluorous systems 156
 
ring-opening metathesis polymerization
 

] ]2 
room temperature ionic liquids 4, 35,
 

115, 118-42
 
anions 119
 
biocatalysis in 131-2
 
cations 119
 
chiral imidinium carbamates 121
 
e1ectrochem istry 125-6
 
extractions using 123-5
 
imidazolium-based, physical
 

properties 119
 
industrial applications 214--15
 
miscibility 122
 
polymer synthesis/processing 132-6
 
synthesis in 126-36
 
unconventional uses 136-7
 

RTILs see room temperature ionic
 
liquids
 

Ruhrchem ie-Rhone-Poulenc process
 
206-7
 

ruthenium 59
 

St John's wort, extraction 85
 
salt effect 46
 
savory, extraction 85
 
silicones 73
 
silver nanoparticles 63
 
silver nanorods 182, ]83
 
sodium borohydride 35
 
sodium bromide 59
 
sodium dodecylsulfate 61
 
solution enhanced dispersion by
 

supercritical fluids (SEDS) 192
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solvation power 16
 
solvatochroism 17
 
solvent extraction 75
 
solvent-free conditions 1,23-43
 

inorganic and materials synthesis
 
25-7
 

organic synthesis 27-39
 
solvent power 105
 
solvents
 

advantages and disadvantages I I
 
applications 9
 
properties 14--20
 
selection 14
 

Sonogashira reactions
 
fluorous solvents 159
 
poly(ethyleneglycols) 175
 

sorbitol 98, 114
 
Sorona 97
 
stabilizers 83
 
steam distillation 49-51
 

advantages 75
 
disadvantages 75
 

styrene 107
 
palladium-catalysed oxidation 178
 
polymerization in switchable
 

solvent 196
 
Styrodur 212
 
succinic acid 98
 
sulfide oxidation 37-8, 177
 
sulfoxides, synthesis 57
 
supercritical carbon dioxide 7]-84
 

resist removal (SCORR) process 213
 
supercritical fluid chromatography 74
 
supercritical fluid extraction, carbon
 

dioxide 74-6
 
supercritical fluids 68-96
 

advantages of 70
 
boiling curve 68
 
carbon dioxide 7]-84
 
compressibility 70
 
critical density 69
 
critical point 68, 69
 
density 70
 
diffusivity 70
 
triple point 68
 
viscosity 70
 
see also individual fluids 
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chemical synthesis 86--9
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84-6
 
industrial processes 208-9
 
materials synthesis 89-90
 
oxidation 90--1
 

superheated water 20-1
 
surfactants, switchable 197-9
 
Suzuki reactions 31
 

cross-coupIing
 
supercritical carbon dioxide 78
 
water 57
 

fluorous 159
 
palladium catalysed 56
 
poly(ethyleneglycols) 175
 

switchable polarity solvents 193, 195­
switchable solvent systems 188-20:
 

gas expanded liquids 189-93, 194, I
 
thennomorphic biphasic catalysis
 

201-2
 
switchable surfactants 197-9
 
switchable volatility solvents 199-2(
 
syngas 99
 
synthesis see chemical synthesis
 

talampanol 207
 
Teflon 83, 143
 
TEMPO catalyst, fluorous 160
 
terpenes I09-13
 
tetrabutylammonium bromide 59
 
tetrahydrofuran 3,12,20, \08
 

hafnium chloride conversion 31
 
phannaceutical industry use 13
 
polarity 19
 

thermally induced phase separation 2
 
thermomorphic biphasic catalysis 201·
 
Tischenko reaction 34
 
toluene 2, 3, ]2, 14
 

pharmaceutical industry use 13
 
physical properties III
 
polarity 19
 

p-toluenesulfonic acid 25
 
total reducing sugars 136
 
transition metal catalysts 61
 
transportation fuels 123
 
triethylamine 33
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tluorous 159
 
palladium catalysed 56
 
poly(ethyleneglycols) 175
 

switchable polarity solvents 193, 195-7
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syngas 99
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talampanol 207
 
Tetlon 83, 143
 
TEMPO catalyst, tluorous 160
 
terpenes 109-13
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transportation fuels 123
 
triethylamine 33
 

225 

a,a,a-tri tluorotoluene 144
 
trimethylcyclohexanone 213
 
Triton X-I 0062
 
tunable solvent systems 188-203
 
turnover numbers 46
 
turpentine 109-10
 

physical properties II I
 

undesirable solvents 14
 
UNICARB process 212
 
urea 120
 
usable solvents 14
 

y-valerolactone 10 I, 105
 
vinyI acetate 107
 
volatile organic compounds 1,3
 

Iife cycle assessment 5-12
 
miscibility 122
 
near-critical water extraction 85
 
polarities 122
 
see also individual solvents 

Wacker reaction 177, 178
 
waste treatment, supercritical water
 

oxidation 90-1
 
water 2,3,9,20,44--67
 

biphasic systems 46-9
 
chemical synthesis 51--60
 

biocatalysis 57-8
 
carbon dioxide fixation 58--60
 
metal-mediated and catalysed
 

reactions 54--6 
microwave assisted reactions 56-7
 

critical density 69
 
critical point 69
 
deionized 54
 
extraction 49-51
 
hafnium chloride conversion 3 I
 
high temperature, superheated or
 

near critical 20-1
 
materials synthesis 60-3
 
near-critical 20-1, 84-91
 
physical properties 45
 
polarity 19, 122
 
as solvent 206-9
 

advantages 46
 
supercritical 84-91
 

Wittig reactions 48
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xenon ynones, synthesis of 56 
critical density 69 ytterbium tritlate 54 
critical point 69 

xylitol 98, 114 Zygosaccharomyces rouxii 207 




