
Index

a
acetone–methanol solution 338
acetonitrile–water solution 346
acid–base reaction 20
aliphatic chain length 164
alkali metal cation 188
alkylammonium site 43
alkyl chains 133
allyl-terminated arms 79
amide hydrogen bond donors 74
amino acidate ligands 182
aminomethyl-substituted ligand 186
ammonium cation 170
ammonium hydrogensulfate 171
amphiphilic dendritic organogelators 135
ancillary ligands 51
anion binding 76
– cavity 74
anion receptors 93
anion-templated interlocked systems 88
– properties 88
anion-templated orthogonal complex 72
anion-templated pseudorotaxane 74
anion-templated rotaxane 88, 93
– synthesis 93
anion templation 64
– limitations 64
– methodology 85
– scope 64
– strategic 63
anionic cyanide linker 258, 259
anthracenyl group 14
anti-gauche conformational transition 105
Archimedean solid 320, 321
aromatic protons 103
aromatic stacking 231
aromatic units 19
– UV fluorescence 19
artificial molecular machines 19

artificial molecular systems 20
– acid–base reactions 20
– isomerization reactions 20
– metal–ligand reactions 20
– redox reactions 20
artificial photochemical devices 1
atomic force microscopy (AFM)

techniques 341
azobenzene-based pseudorotaxane 21
azobenzene-containing copolymers 216

b
bangle-like structure 296
barbituric acid 168
biochemical networks 293
biomimetic chemistry 206
bis-bidentate bridging ligands 244
bis-bidentate pyrazolylpyridine ligands 242
bowl-shaped molecules
– dimers of 293

c
calixarene-based nanotubes 97, 98, 100
calixarenes 97
calixcrown nanotubes 100
Cambridge Structural Database (CSD) 338
carboxylate-based ligands 260
catenanes 64
– anion-templated synthesis 82
– three-dimensional cavities 64
cation–dipole interactions 103
cationic half-sandwich reagents 179, 189
cationic metallo-prisms 196
cavitand 293, 294
– properties 296
– structure 294
CD signals 123
charge-neutral box 189
charge-transfer band 140, 141

j347

Organic Nanostructures. Edited by Jerry L. Atwood and Jonathan W. Steed
Copyright � 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
ISBN: 978-3-527-31836-0



chloride template 81
chloro-bridged dimers 180
cinchomeronic acid 167
cinnamic acids
– crystal-packing effects 307
complex interlocked assemblies 40
– synthesis 40
coplanar hydrogen atoms 81
copper–cyclodextrin complex 334
core–shell structure 207
covalent bond formation 64
cowpea chlorotic mottle virus (CCMV)

capside 206
CPK models 300
crew-cut micelles 207
crown ether 14, 39
cryo-electron microscopy techniques 118
crystal engineering 155
crystal isomers 167
crystal polymorphs 167
– phenomenon 167
crystalline ammonium barbiturate salt 168
crystallization flasks 286
crystallization process 113
cyanide ligands 188
cyanide salt 179
cyclic helical structure 238
cyclopentadienyl-pyridyl groups 164
cyclophanediene (CPD) form 12

d
deep-cavity cavitand 294
– synthesis 294
defect boxes 190
dendrimer chemistry 18
dendritic building blocks 139
dendritic gels 133
dendritic hydrogelators 136
dendron rod-coil molecules 145
deoxyribonucleic acid (DNA) 312
diamine 139
– nano-crystalline platelets 139
di(ethylene oxide) linkers 215
differential scanning calorimetry (DSC) 167,

168
diffusion-ordered NMR spectroscopy (DOSY)

214
dihydrogenphosphate anions 170
dihydropyrene photochrome 12
diisocyanides 180
dimethyl sulfoxide 213
dinuclear oxalate complexes 196
dipole–cation interactions 106
dithionate anion 281

ditopic nitrogen donor ligands 260
divergent ligands 156
donor–acceptor interactions 124, 180
donor-to-acceptor energy-transfer steps 18
double clipping catenane synthesis 87
dropping ball method 116
dumbbell-shaped substrate 23
dynamic crystals 170
– motions in the nanoworld 170
dynamic light scattering (DLS) 341

e
electrical extension cables 14
– plug–socket concept 14
electroactive boxes 189
p-electron donor–acceptor 15
– interactions 22, 105
electron microscopy 113, 118
– methods 120
electron spin resonance (ESR) 129
electron-donating macrocycle 25
electron-rich hydroquinone moiety 72
electron-source component 15
electron-transfer processes 4
electron-transfer reaction 6
electrospray mass spectrometry 243, 333
enantioselective hydrogen transfer

reactions 182
energy-transfer process 18, 19
energy-transfer rate 10
entropy 188
excited-state lifetimes 3
excited-state reactions 2
exo terminal cyanide 190

f
fatty acid salts 112
FCC boxes 193
ferrocenyl dicarboxylic acid complex 161, 164
fiber–fiber interactions 113
first generation nanocapsules 319
first-order kinetic processes 2, 5
first-row transition metal ions 225
fluorescence spectroscopy 122
fluoroborate complexes 235
Förster-type resonance 9
four-stroke synchronized sequence 25
– electronic process 25
– nuclear process 25

g
gas–solid reactions 168
gelation process 113
gelator molecules 115, 122

348j Index



– IR spectra 122
gelator systems 124
gel-phase materials 111–114, 120, 130, 137,

139
gel–sol phase boundary 115
gel–sol transition temperature 116
gravity and inertia motions 19
Grubbs� catalyst 79, 85
guanidinium carbonate 161

h
half-sandwich receptors 189
half-sandwich tricyanides 188, 193
heat–cool cycle (sonication) 115
heteroaromatic pyrimidines 130
heterodimerization 70
heteromolecular hydrogen bonded

crystals 161
heteropolyanions 279
hexadentate ligand 226
hexafluorophosphate 72, 235
– pyridinium derivatives 84
– pyridinium salts 79
hexamethylbenzene complex possesses 197
high-energy density batteries 170
Hofmann-type clathrates 254, 256, 258
– metal–cyanide sheets 254
Hoskins and Robson mark 258
host–guest interactions 201
hybrid organic–organometallic

co-crystals 156, 161
hydrogelators 128
hydrogen-bonded hexameric

nanocapsules 336
hydrogen-bonded nanometric adducts 170
hydrogen-bonding interactions 13, 15
hydrogen-bonding templates 333
hydrogen bonds 74, 158
– acceptor 161, 325
– donor 127
– interactions 135
– isomers 169
hydrogen storage 254
hydrogensulfate anion 88, 170
hydrophilic convex surface 294
hydrophobic alkyl chains 287
hydrophobic chain segments 205
hydrophobic concave surface 294
hydroxypyridine ligands 186

i
icosahedral geometry 196
infrared (IR) spectroscopy 122, 168
inorganic–organic hybrid materials 256, 257

inorganic–organometallic co-crystals 156, 161
in situ electro-spray ionization mass

spectrometry (ESI-MS) 191
inter-ligand aromatic stacking

interactions 244
interlocked molecules 33
– catenanes 33
– rotaxanes 33
intermolecular bonds 155
intermolecular interactions 113
interwoven architectures 64
– anion-directed formation 64
intracalixarene metal tunneling 100
intramolecular deactivation processes 3
ion channels 97
ion-pair binding rotaxanes 66
ionic interactions 156
iron-free ferritin molecules 206
iscrete anionic templates 79
isophthalamide fragment 77
isophthalamide moiety 84
isophthalamide unit 81
– aromatic proton 81
isopolyanions 279
isopolyoxometalate nanoclusters 282

k
Kagomé lattice topology 265
Keplerate clusters 284
– Fe-substituted 286

l
lanthanide(III) ions 225
ligands 46
– pseudorotaxanes 46
– rotaxanes 46
light energy 21
– photochemical reactions 21
light-harvesting antennas 17
– chromophoric molecular species 17
– effect 17
– efficiency 17
– redox chemical energy 17
light-induced processes 1
linear difunctional ligands 180
lithium grease 142
lithium salts 142, 184
long-chain alkanes 133
low-intensity ultrasonic radiation 310
luminescent rhenium(I) bipyridyl motif 88

m
macrobicyclic organometallic complexes 187
macrocycles 82, 180

Index j349



– anion binding properties 82
– isophthalamide cleft 81
– RCM reactions 84
macrocyclization 70
macroscopic single crystals 310
magic angle spinning (MAS) 121
malonic acid 169
mechanochemical methods 156
metal–cyanide materials 253, 256
metal–cyanide structures 254
metal–ligand bonds 46
metal–ligand grid 57
metal–ligand wire 49
metal–organic assemblies (MOAs) 251, 252
metal–organic frameworks (MOF) 33, 49,

156, 260, 265, 279
metal–organic materials 256
metal–organic nanocapsules 335
metal–organic polygons 312, 313
metal–organic structures 260
metal–polyacetylene linkages 49
metal-to-ligand charge-transfer (MLCT) 6, 9
methyl methacrylate (MMA) 214
minimum gelation concentration (MGC)

116
mixed-ligand complexes 244
mixed-metal macrocycles 187
molecular building block (MBB)

approach 251, 258
molecular fibrils 128
– helical growth 128
molecular gel 111, 114, 115, 124, 141, 144
– analysis of 115
– applications 141
– building blocks 124
– formation 114
– preparation of 114
molecular glue 346
molecular-level plug–socket devices 14
molecular-level system 20
molecular machines 41
molecular nanotechnology 205
molecular photochemistry 2
molecular rods 258
molecular self-assembly 205
molecular shuttle 42
– single macrocyclic wheel 42
molecular wires 5
– photoinduced electron transfer 5
mono(ethylene oxide) linker 215
MORF 54, 58
– one-dimensional 49
– three-dimensional 51
– two-dimensional 51

multidentate terpyridine group 46
multiple noncovalent interactions 124

n
nanodroplet environment 211
nanoimprinted polymers 146
nano–ion chromatograph 285
nanoporous coordinationnetwork crystals 156
nanoscale capsules 277
nanoscale polyoxometalate clusters (POMs)

277
nano-sized reaction vessels 312
nanostructured gel 143
naphthyl esters
– photo-Fries reactivity of 302
nerve regrowth scaffolds 142
nitrogen–donor organic ligands 259, 260
nitromethane 180
NMR analysis 188, 339
NMR methods 120
NMR spectra 121
NMR time-scale 229, 299
NMR titration experiments 72, 195
noncovalent interactions 33
non-crystallographic T symmetry 228, 241
non-hydrogen-bonding solvents 124
nuclear magnetic resonance (NMR)

spectroscopy 34, 85, 101, 120, 299
– experiments 84
– measurements 197
– titration 87
nuclear processes 25

o
octane 300
octanuclear cyclic helicate 225
oligo(ethylene oxide) chain 212
oligo(ethylene oxide) linker 215
oligosaccharide 209
one-dimensional fibers 139
organic–inorganic hybrid assemblies 146
organic nanocrystals 310
organic reactions 307
organogels 124, 127
–p-interactions 124
organometallic chemistry 200
oxalato ligands 197

p
penicillin-resistant bacteria 147
penicillin-type antibiotic drugs 147
peptide hydrogelator 143
phenanthroline ligands 70
phenolic oxygen atom 325

350j Index



phosphorescence processes 3
photochemical molecular devices 26
photoexcited binaphthyl unit 14
photoinduced energy transfer 9, 17, 90
– molecular wires 9
photoinduced solid-state reactions 307
photoisomerization process 21
photoresponsive molecular nanoballs 216
photosynthetic process 17
piperazine-bridged dihydroxypyridine

ligand 198
planar-bilayer voltage-clamp techniques 98
planar pyridinium groups 44
plug–socket device 13
– pseudorotaxane 13
plug–socket system 14
polyhedral coordination cages 223
polymer micelles 205, 207
polymorph screening 167
polyoxometalate-based molecular

capsules 277
polyoxometalate-containing amphiphiles 288
polyoxometalates
– background 279
– classes 279
porous material 262
porphyrin 209
probe-containing capsules 331
Prussian blue-type materials 254
pseudo-conical cavity 294
pseudorotaxane system 76, 77, 90
pulse gradient spin echo (PGSE) 297
pyridine-based ligands 212, 254
pyridinium cation 70, 76
pyridinium receptor 70, 72
pyridinium-based ligand 70
pyridinium-based macrocyclic precursor 85
pyrrole amide-based catenane 64

r
Raman spectroscopy 167
RCM reaction 79
redox-active rotaxane-SAM 90
robust frameworks 57
rotaxane 33, 49, 64, 88
– anion-templated synthesis 79
– electrochemical properties 88
– molecular shuttle 44
– photo-active anion-sensing
– sensor 88
– three-dimensional cavities 64
Ru(II) complex 48
– fluorescence properties 48
– X-ray structure 48

s
scanning electron microscopy (SEM) 118, 341
second generation nanocapsules 322
second-sphere coordination effects 76
second-sphere coordination interactions 79
self-assembled fibers 146
self-assembled monolayers (SAMs) 90
self-assembled triad 17
self-assembling systems 293
self-assembly nanofabrication methods 146
self-assembly process 113, 131, 134, 170, 277
shell-like molecule 293
single crystal-to-single crystal reactivity 309,

310
single-walled carbon nanotubes (SWNTs) 97,

344
sodium salts 184
sol–gel transition 147
solid-state NMR (SSNMR) spectroscopy 167
solid-state organic–inorganic hybrid

compounds 254
solid–state process 170
solid-state reactions 309
solid–state transitions 170
solvent-exchange process 310
solvent–gelator interactions 112
space-filling model 87
spectroscopic methods 168
square-planar palladium(II) ions 208
p–p stacking interaction 34, 76, 87, 113, 135
Stoddart�s group 35
Stowell�s group 168
straight-chain alkanes 299
structure–affinity investigations 76
suberic acid 164
sulfite-based polyoxotungstate 281
supramolecular isomerism 157
supramolecular metallomacrocycles 164
supramolecular photochemistry 2, 4, 26
– energy transfer processes 4
supramolecular polymerization 113
supramolecular systems 164
surface-encapsulated clusters (SECs) 287
Suzuki coupling reaction 162
synchrotron X-ray studies 217
synthetic nanotubes 97, 98, 108

t
temperature-dependent equilibrium

process 285
template-directed synthesis 24
tert-butylbenzyl group 37, 39
tetraethyl orthosilicate (TEOS) 145
tetrafluoroborate anion 228, 234, 254

Index j351



tetraphenylmethane-type stoppers 79
thermogravimetric analysis 57, 168
three–component systems 6
three-dimensional cavities 64
transmission electron microscopy (TEM) 98,

118, 341
trigonal prismatic coordination geometry 226
triphenylamine electron donor 9
two-component gelation systems 137
two-component gels 139
two-component systems 13
two-dimensional coordination network 158
two-dimensional square net 51
two electron-accepting stations 25

u
Ullmann ether reaction 294, 296
urea–phosphoric acid 170
U-shaped ligands 70
UV spectrophotometry 107

v
van der Waals forces 124
van der Waals interactions 113, 125, 133,

137
variable temperature (VT) experiments 121
vision-related processes 1
VT-NMR spectral data 42

w
water-soluble cavitand 294
– synthesis 294
W-based Keggin ions 279
weaker noncovalent interactions 46
well-characterized geometry 9
Wells–Dawson (M18O54) capsules 280
Werner complex formula 254
Williamson-type alkylations 102
wire-type systems 5, 11
– electron-transfer processes 11
– rod-like supramolecular systems 5

x
xerogels 120
X-ray crystallography 208
– analysis 74, 84, 208
X-ray diffraction 159, 167, 168, 319
X-ray methods 120
X-ray structures 41, 46, 77, 84, 87

z
zeolite-like metal–organic frameworks

(ZMOFs) 251, 266, 267
zeolite rho-like topology 269
zeotype coordination compounds 156
zero–zero excited-state energy 4
zwitterion sandwich complex 164

352j Index


