Index

absolute configuration 32, 48-50
N-acetyl-leucine 58
achiral meso-configuration 125
achiral molecules 14, 15
acyl—-cobalt complex 79
acyl-iron complex 75-9
AD-mix 88
4-(-4- alkylcyclohexyl)-4’-cyanobiphenyl
194
4-(-4-alkylcyclohexyl)benzonitrile 194
allenes 91
aminohydroxiamic acids 213
anionic reagents 7, 51-2
5-(9-anthracenyl)pyrimidine L 205
asymmetric catalysis 2-3, 80-94
asymmetric epoxidation and
dihydroxylation 88-9
asymmetric hydrogenation 80-8
asymmetric nucleophilic catalysis 91-4
gold complexes 89-91
supramolecular media 137-9
asymmetric cyclopalladation 58, 59
asymmetric dihydroxylation 88
asymmetric epoxidation 88
asymmetric hydrogenation 80-8
asymmetric induction see chiral recognition
asymmetric nucleophilic catalysis 91-4
asymmetric synthesis see enantioselective
synthesis
axial chirality 23, 39-40
Aza-Cope rearrangement 139, /40
azo doping agent 196-7
4, 4 -azoxydianisole (PAA) 194

Baylis—Hillman reaction 94
BEDT-TTF 184
[BEDT-TTF]5[MnCr(C,0,);] 186, 187

Note: page numbers may include both text and figures, except for those in italics which refer only to figures.

(BEDT-TTF),{[NMe;Ph]NaCR
(C52S,05);(MeCN)} 187
benchrotrene 19
benzene 17-18
BF* anion 128, 137
1,1'-bi-2-naphthol (BINOL) 113, 271, 212
BINAP 16, 83—4, 89-90
supramolecular assemblies 163-6
1,1'-binaphthalene-2,2-dithiol (BNSH) 228
1,1’ binaphthalenyl2,2’-diol (BINOL) 113,
211,212
1,1’ binaphtyl-2,2'-diyl phosphate
(BNP) 111-12, 132
binding selectivity 69-70
BINOL 113, 211, 212
BINPHAT 51-2, 57
2,2'-bipyridine (bipy) 102, 146
bipyridine (bpy) 26, 122, 160, 162
2,2'-bipyridyl 193
bis bidentate (benzene-o-dithiolate) 125
bis(binaphthol)-borate (BNB) 113
2,2'-bis(diphenylphosphino)-1,1’-
binaphthalene 16, 83-4, 89-90
9,9-bis[(S)-2-methyl-butyl]-2,7-bis
(4-pyridylethynyl)fluorene 209
bisphosphine 88, 164
bis(3-pyridyl)iodonium triflate 164
bis [4-(4'-pyridyl)phenyl] iodonium
triflate 163
bis-terpyridyl 207

BNB 113

BNP 111-12, 132

BNSH 228

bridging ligands see chiral bridging
ligands

(+)-3-bromo-camphor-9-sulfonate 7, §
NnBuy[MnCr(C,04)3] NnBu, 221, 222
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cadmium complexes
metalorganic coordination networks 205,
212, 213
supramolecular 141
Cahn-Ingold-Prelog rules 34-40
camphosulphonates 57
catalysts (see also asymmetric catalysis)
BNP 112
diethyl tartrate (DET) 88
DMAP 92
ferrocenes 87, 92
gold complexes 89-91
iridium complexes 139
manganese complexes 88
osmium tetraoxide 88
rhodium complexes 82, 83, 84
ruthenium complexes 73, 74, 84
catenanes 129-32
catenates 131-2
cavities 160, 204, 211, 214
centred chirality 79, 20-1
chelating ligands 72-3
chemical shift reagents 53
Chiracel OD 54
CHIRAGEN-type ligands 156-8
chiral anion strategy 3, 100
chiral anionic reagents 51-2, 102
chiral antiprism 143-6
chiral auxiliaries 51, 56-7
chiral metallo-macrocycles assembly
149-53
organic synthesis 75-80
polynuclear complexes assembly 162-71
chiral bridging ligands 15462
molecular polygons 158-62
pyridine and polypyridine 154-8
chiral cavities 160, 204, 211, 214
chiral chelating ligands 72-3
chiral chemical shift reagents 53
chiral conformation 164
chiral corands 99, 100
chiral counter-anion strategy 112
chiral Cp equivalents 72
chiral cuboctahedra 146-7
chiral derivatizing agents 51
chiral induction see chiral recognition
chiral information transfer see chirality
transfer
chiral liquid crystals 53, 190, 193, 194,
196-7, 199
chiral octahedra 146
chiral prism 143-6
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chiral recognition 3, 99-120
chiral anion strategy 105-13
chiral surfaces 224, 228-9
DNA discrimination 114-16
octahedral metal complexes 101-5
chiral soft balls 99, 100
chiral solvation agents 53
chiral squares 163-6
chiral structures see molecular structure
chiral surfaces 224-32
chiral induction in 3D 228-9
electrodeposition in the presence of a chiral
ionic medium 229
nanometer scale materials 229-32
spontaneous resolution of chiral
molecules 225-7
chiral synthesis see enantioselective synthesis
chiral triangular hosts 149-53
chiral trigonal prismatic assembly 143-6
chiral-at-metal complexes 75-80
chirality
definitions 13-14, 180-1
stereogenic elements 19-23
chirality transfer (see also chiral recognition)
polynuclear complexes 153-71
use of resolved metallo-bricks 162-71
via a resolved chiral auxiliary coordinated
to a metal 162-71
via resolved bridging ligands 154-62
chromatographic techniques 54, 55
enantiomeric separation 57-8
chromium complexes
conductive chiral materials 186
configuration 38, 41
configurational stability 31
metallomesogens 197
molecular magnets 220
nuclear magnetic resonance 52
optical rotation 49
cinchonidinium 48, 52
circular dichroism (CD) 45-7, 46
magnetochiral dichroism 215-16
measurements 49-50, 111
cobalt complexes
acyl—cobalt complex 79
metallomesogens 197-8
metalorganic coordination networks 206
optical rotation 49
resolution by entrainment 7-9
spontaneous resolution 56
supramolecular 133, 134, 137
triple-stranded helicates 125
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conductors 181-8

production 183-8

resistivity  182-3, 185
configurational stability 30-1
CpMnL'L?L? model 66-7
CpReL'L’L? model 68-9
conformational chirality 39, 40
conglomerates 25-6, 55-6
coordination polymers 204-15
Cope rearrangement 139, 740
copper complexes

catenates 128-9

chiral recognition 109, 111-12, 113

chiral surfaces 226-7, 228, 229

circular-stranded helicates 128-9

cubanes 135

helical 122-3, 128-9

metallomesogens  192-3, 200-1

metalorganic coordination networks 214

molecular knots 131-2
Cotton effect 44-5, 50

conductive chiral materials 187

metallomesogens 196-7, 201, 203
Cp equivalents 72
CpMnL'L?L? model 65-7
CpReL'L?L? model 68-70, 71
cuboctahedra, supramolecular 146
cyclodextrins 103-5
cyclopentadienyl (Cp) equivalents 72
cymanthrene 19

DAA 164

DAAD 164

derivatizing agents 51

DET (diethyl tartrate) 88

(DHQ),PHAL 88, 89

(DHQD),PHAL 88, 89

diastereomeric excess (de) 30, 50-1

diastereomeric ion pairs 29, 30, 51-2, 102

diastereomers 27-9, 56-7

diastereoselective radical coupling 58, 59

diastereoselectivity 58

diastereospecific reduction 61

diaza bridging ligands 164

2,6-diazaanthracene (DAA) 164

2,6-diazaanthracene-9,10-dione (DAAD) 164

6,6'-dibromo-1,1’-binaphthyl 207

dicatechol ligands 123

dichroism 45-7

diethyl tartrate (DET) 88

9,9-diethyl-2,7-bis(4-pyridylethynyl)
fluorene 209
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dihydroquinidine 88

dihydroquinine 88

2,2'-dihydroxy-1,1’-binaphthalene-6,6'-
dicarboxylic acid 207

diimines 105, 106, 167, 222

2,2'-dimethoxy-1,1’-binaphthyl-3,3’-bis-
(4-vinylpyridine) 207

3,5-dimethylphenyl carbamate 54

DIOP 82

DIPAMP 82, 84, 91

diphosphine ligands 164, 211, 231

DMAP 91-2

DNA discrimination 114-16

doping agents 190-1, 193-4, 196

double conglomerate procedure 55-6

DuPHOS 84, 85

EBBA 194
EDF-TTF-OX 186
eilatin 101, 102
electrical conductivity see conductors
electrical magnetochiral anisotropy
(EMCA) 182
electrodeposition 229
electroluminescence 167
ellipticity 45
enantio-enriched mixture 24
enantioface binding selectivity 69-70
enantiomeric excess (ee) 29-30
determination 50-4, 55
enantiomeric resolution 55-8 (see also
spontaneous resolution)
chromatography 57-8
conglomerates 55-6
entrainment 7-9, 55-6
use of chiral auxiliary 56-7
enantiomeric separation see enantiomeric
resolution
enantiomers, definitions 24
enantiomorphism 9-10
enantiopure, definition 24
enantioselective catalysis see asymmetric
catalysis
enantioselective synthesis 2-3, 58-61
polynuclear complexes 153-71
stereoselective reactions 58-9
stereospecific reactions 60-1
enantioselectivity 58
enantiospecific auto-assembly 60
enantiotopic faces 18
encapsulation, supramolecular
complexes 125, 128, 137
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enzymatic reactions 58-9

N-(4-ethoxy-(benzylidene)-4-n-butylaniline)
see EBBA

ethylenedimethacrylate 211

N-ethylmorpholine 122

europium complexes 127

Fc-Fox 87-8
ferrocenes 19, 21, 22
asymmetric hydrogenation 85-8
catalysts 92, 934
configuration 38
enantioselective synthesis 58, 59
molecular magnets 223
stereospecific reactions 61
ferrocenyl dialkylphosphines 94
ferrocenyl phosphine-oxazolene 87-8, 89, 90
ferrocenyl phosphino-oxazoline
(Fc-Phox) 87-8
Flack’s parameter 49

gadolinium complexes 212, 213
gallium complexes
supramolecular
tetrahedral 134, 135, 136, 138-9
trigonal antiprism 145
triple-stranded helicates 124
gold complexes
asymmetric catalysis 3, 89-91
chiral surfaces 225-6, 228
quadruple-stranded helicates 127

half-sandwich complexes 65-74
CpMnL'L’L?* Model 65-7
CpReL'L?L? Model 68-70
CpML'L?L? Model (M=Fe,Mo) 71—4
supramolecular 147-53

HBNP 112

helical chirality 19, 21-2, 29
metallomesogens 193-9
octahedral metal complexes 101-5

helical twisting power (htp) 193, 194-6

helicoidal chirality 40-2, 214
helicates 121-9

hemihedrism 9-10

heterochiral mixture 24

heterochiral recognition 101-2

hexacatenar chirals 192

high performance liquid chromatography

(HPLC) 54

homochiral, definition 24

homochiral recognition 102-3

hydrogenation 61, 80-8, 232

hydroxyallenes 91

induced circular dichroism 45-6

ion pairs, diastereomeric

ionic hydrogenation 61

iridium complexes
chiral recognition 1

chromatography 54,

supramolecular
chirality transfer

11
55

155-6

metallo-macrocycles 149
tetrahedral 139, 740

iron complexes

acyl-iron complex 75-9
asymmetric hydrogenation 85-8
chiral recognition 105, 109
configuration 38, 39

conglomerates 26
CpFeL'L’L? model
DNA binding 116
helical 124

71-2

metallomesogens 197-8
metalorganic coordination networks

208
supramolecular

tetrahedral 134, 143

triple-stranded helicates

Kagan’s method 86

kinetic diastereoselectivity 69-70
knots, molecular 111-12, 131-2

lanthanide complexes
L-DOPA 82-3, 84

Le Bel’s structural principles

53

12-13

Lewis acids 53, 68-70, 79-80, 91

light emitting devices
limonene 99, 100
liquid chromatography

167

54

Index

29, 30, 51-2, 102

207,

124, 125, 126

liquid crystals 53, 190, 193, 194, 196-7,

199
lithium complexes
configuration 41
metallo-macrocycles
L-POST-1 210, 211

magnesium complexes

149-50, 153

133, 135

magnetic molecular materials

chiral induction

resolved building blocks

resolved templates

222-3

215-23

218-22
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enantioselective synthesis or
resolution 216-18
magnetochiral anisotropy (MChA) 47
magnetochiral dichroism (MChD) 47, 215-16
manganese complexes 20
chromatography 54, 55
configuration 35
CpMnL'L’L? model 65-7
enantiomeric resolution 57
metallomesogens 197
salen-based 88, 89
supramolecular 133, 141-2
Marckwald’s principle 57
MBBA 194-5
MChA (magnetochiral anisotropy) 47
MChD (magnetochiral dichroism) 47, 215-16
menthol 57, 66, 85
mesophases 29, 32, 125, 189-204
metallacrowns 213-14
metal-ligand charge transfer (MLCT) 45
metallocrowns 216-17
metallo-macrocycles 147-53
diastereomeric separation 149-53
self-assembly 148, 149
metallomesogens 189-204
based on chiral phthalocyanines 199-204
chiral element attached directly to the
metal 189-90
chiral element(s) in the ligands 190-3
helical chirality 193-9
metallotopomer 125
metalorganic coordination networks
(MOCN) 204-15
N-(4-methoxybenzylidene)-4-n-butylaniline
(MBBA) 194-5
(R)-(a-methoxy-a-(trifluoromethyl)phenylacetic
acid) 51
methyl 1-2 phenyl diacetate chromium
carbonyl 59
methylene chloride 57
methyl-oxazoline heterocycle 184
metolachlor 87
MLCT (metal-ligand charge transfer) 45
MLNN 217
MOCN (metalorganic coordination
networks) 204-15
molar ellipticity 45
molecular knots 111-12, 131-2
molecular light switches 116
molecular magnets see magnetic molecular
materials
molecular materials 4, 179-237
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basic concepts 180-1
chiral surfaces 224-32
magnetic 215-23
metallomesogens 189-204
metalorganic coordination networks 204-15
properties 180
types of organization 179, 180
molecular polygons 158-62
molecular structure 13-17
absolute configuration 32, 33-42
diastereomers 27-9
racemic compounds 24-7
relative configuration 32-3
stereogenic elements 19-23
universal descriptors 33—42
molecular twisting power (mtp) 190
molybdenum complexes
chiral recognition /09
CpMoL'L?L? model 72
metalorganic coordination networks 212,
213
Mosher’s acid 51
m-phenylene 125
mtp (molecular twisting power) 190

nanometer scale materials 4, 229-32
nickel complexes
chiral surfaces 228-9
metallomesogens 191-3, 200-1
metalorganic coordination networks 207
molecular magnets 217
spontaneous resolution 26
supramolecular 133
1-nitronaphthalene 226
nuclear magnetic resonance (NMR) 50-3

OC-6 type complex 36, 37, 40, 41-2
octaazaphthalocyanine 200
octahedral metal complexes 20, 21, 101-5
chiral recognition 102
configuration 34, 36
DNA discrimination 114-16
polynuclear systems 167-71
resolution by entrainment 7
supramolecular 146
oligobipyridine ligands 123
optical dispersion (OD) 44-5
optical rotation 9, 434
absolute configuration 32
ee determination 50
measurements  49-50
sense of rotation 10, /7
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organic synthesis 75-80

organosulfur donors 184, 185

osmium complexes 167

oxalato(bis)ethylenediamine cobalt
bromides 7, 8

oxazolines 184, 192, 231, 232

PAA 194
palladium complexes 23, 128
BINAP 16

conductive chiral materials 186
metallomesogens  190-3
nuclear magnetic resonance (NMR) 52
quadruple-stranded helicates 128
supramolecular
chiral squares 163—4, 164-5
octahedral 146-7
trigonal antiprism 145-6
trigonal prism 1434
[P(CCl405,)5]-cinchonidinium 48
PFg anion 66, 128
Pfeiffer effect 105
1,10-phenanthroline-5,6-diamine  168-9
1,10-phenanthroline-5,6-dione  168-9
phendiamine 168-9
phendione 168-9
phenylalanine hydroxiamic acid (phHA) 213,
217
m-phenylene 132
phosphates 57
phosphines 74, 80-5, 88, 90, 164
phosphoramidites 85
photoluminescence 167
phthalocyanines 199-204
pig liver esterase 59
pinene-phenylpyridine 155
pinene-thienylpyridine 154, 156
PipPhos 85
planar chirality 19, 21, 36-9
platinum complexes
configuration 37, 39
metallomesogens 189-90
metalorganic coordination networks
211-12
supramolecular 163—4, 164-5
point symmetry group see symmetry point
groups
polarization see optical rotation
polynuclear complexes
chirality transfer 153-71
use of resolved metallo-bricks
162-71

Index

via a resolved chiral auxiliary coordinated
to a metal 162-71
via resolved bridging ligands 154-62
octahedral 167-71
self-assembly from achiral building
units  121-53
chiral anti(prism) 143-6
chiral metallo-macrocycles 147-53
chiral octahedra and cuboctahedra 146-7
helicates 121-9
molecular catenanes and knots 129-43
squares 163-6
tetrahedral 13343
polyoxometalate 182
polypyridine 154-8
[PPh,MnFe(C50,);] (PPh,)[MnFe] 221
PPY ferrocene complex 92
Prickles reagent 132
prismatic structures 36, 143-6
prochiral object, definition 17-19
pseudoracemic compounds 27
PVBA 225-6
pyrazyl-pyridyl 142
pyridine 23, 114
pinene-phenylpyridine 155
pinene-thienylpyridine 154, 156
polynuclear complexes 1548
4-(pyrrolidino)-pyridine 92
quinquepyridine (qpy) 122
m-pyridylene 125
4-(pyrrolidino)-pyridine 92

gpy (quinquepyridine) 122

racemic compounds 24-5
racemization 30-1
Raman optical activity (ROA) 47
relative configuration 32-3
resistivity  182-3, 185
rhenium complexes 20
chromatography 54
configuration 37
CpReL'L?L? model 68-70, 71
Lewis acid 79-80
rhodium complexes
catalysts 82, 83, 84
chiral recognition 109
molecular light switches for DNA 116
spontaneous resolution 25, 26, 55
supramolecular 147
chirality transfer 154
metallo-macrocycles 149-53
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rhodothorulic acid

124

ROA (Raman optical activity) 47
ruthenium complexes

catalysts 84,

87

chiral chelating ligands 72-3, 74

chiral Cp equivalents 72

chiral recognition
106, 107-8, 110-11

circular dichroism (CD) 45, 46

22,42

configuration
diastereomers
DNA binding

helical 122

29,

101, 102, 102, 104-5,

30

115-16
enantiomeric resolution 57

metallomesogens
metalorganic coordination networks 207,

208, 210,

215

193-5

molecular light switches for DNA 116
molecular magnets
nuclear magnetic resonance 52
spontaneous resolution 26

219, 222-3

supramolecular
metallo-macrocycles 149
octahedral 167-71
single-stranded helicates 122
tetrahedral 138-9

tethered chiral ligands 74, 75

samarium complexes
Schlogl notation 38, 39
Schrock—Osborn catalyst 82

selectivity factor

93

self-assembly 34
chiral polynuclear complexes 121-53

chiral anti(prism)

214

143-6

chiral metallo-macrocycles 148, 149
chiral octahedra and cuboctahedra 146-7

helicates 121-9

molecular catenanes and knots 129-43
separation, enantiomeric see enantiomeric
resolution

sephadex 58

Sharpless epoxidation 88
127-8

silver complexes

chiral recognition
metalorganic coordination networks 207,

208

111-12

skew-line convention 40-2
sodium ammonium tartrate 10-12, 25, 55

solid solutions
solvation agents
SP-C25 58

27
53
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specific rotation 43-4, 50
spontaneous resolution 25-6, 55-6
chiral surfaces 225-7

SPY-5 type complex 36, 37

square planar complexes 20

square pyramid complexes 20, 36

squares, supramolecular 163-6

steering-wheel system 34-40

stereogenic elements 19-23

stereoselective reactions 58-9

stereoselective synthesis see enantioselective
synthesis

stereoselectivity 58

stereospecific ligand substitution 60

stereospecific reactions 60-1

stereospecificity 58

sulfonates 7, 8

sulfoxides 86, 94

supramolecular compounds see polynuclear
complexes

surfaces see chiral surfaces

symmetry point groups 14-17

Taniaphos 88
tartaric acid  10-12, 32, 45, 46
tartrates 10-12, 57
sodium ammonium tartrate 10-12, 25, 55
tartratoantimonate 58
TBA 226-7
TBY-5 type complex 36
TCNQ (tetracyanoquinodimethane) 182
terpyridine (tpy) 122
tethered chiral ligands 74, 75
tetracyanoquinodimethane (TCNQ) 182
tetradentate ligands 125
tetrahedral complexes 20, 21
carbon 12-13, 20
configuration 33, 35-6
supramolecular 130, 13343
M,L, stoichiometry 141-3
MyL¢ stoichiometry 133-40
MyL¢ stoichiometry, catalysis 137-9
MgL, stoichiometry 141
tetrathiofulvalenes 181, 184
Tetrol-ET 185
thermodynamic diastereoselectivity 70
titanium complexes 124, 125, 142
TMET 184, 185
topological isomers 130
topologically chiral object 132
TPR-6 type complex 36, 38
tpy (terpyridine) 122
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TPY-3 type complex 35

4-[trans-2-(pyrid-4-vinyl)] benzoic acid
(PVBA) 225-6

trefoil knots 1317, 132

1,3,4-tricarboxylic benzoic acid
(1,3,4-TBA) 226-7

1,3,5-tricarboxylic benzoic acid
(1,3,5-TBA) 226-7

trigonal prism complexes 36, 143-6

trigonal pyramidal complexes 20, 35, 36

triple-stranded helicates 127

tris(chelate) complexes 17

tris(croconate)ferrate(IIl) anion 182

Trisphat 48, 51-2,57, 102, 103, 105-11, 149-51

tris(1,3,5-(4’-pyridyl)ethynyl)benzene 1645

2,4, 6 tris-(4-pyridyl)1-3,5-triazene 166

tris(tetrachlorobenzenediolato)phosphate see
Trisphat

tris(tetrachlorobenzenediolato)phosphate
(Trisphat) 48, 51-2, 57, 102, 103,
105-11, 149-51

(TTF-oxa),AsFg 184, 185

Ugi amine method 86
universal descriptors 33-42
uranium complexes 54

van’t Hoff structural principles
12-13

vibrational circular dichroism (VCD)
46-7

Winterstein’s acid  77-9

X-ray diffraction studies 48-50
Xyliphos 87

zeolites 204

zinc complexes
metallomesogens 192, 202-3
metalorganic coordination networks

209-10

spontaneous resolution 26
supramolecular 1467

ZLI-1132 194
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