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Index
a — lateral force or friction force microscopy
ab initio calculations 270, 282, 292, 420 366
ab initio phase set 323 — static mode in contact regime 365
absolute configuration 283 — static mode in liquids 366
absorbance 266 — tapping mode 367
absorption coefficient 221 ATP synthase 9
absorption spectra 221 attenuated total reflectance infrared
absorptivity 266 spectroscopy 414
activation energy 121
adenine 288, 454 b
affinity ladders 155 backfolding 154
AFM: see atomic force microscopy 337 barrel-hoop ion channels 392, 413
alkali metal picrates, extraction of 89 barrel-rosette ion channels 392, 413
amino acid cluster 138 barrel-stave ion channels 392, 413
amphotericin B 407 baseline corrections 277
anisotropic displacement parameters 330 basis set 442
anthracene 225 basis set superposition error 453
anticooperativity: see cooperativity 224 beam splitter 236
ANTS/DPX assay 398, 402, 403 Beer-Lambert law 254
ANTS/DPX assays 405 Beer’s law 33
APCI: see atmospheric-pressure chemical Benesi-Hildebrand method 32
ionization 107 Besocke STM 353
Ar ion sputtering 361 best-fit model 89, 154
area detector 318 bi-polar LED sequence 171, 211
arginine fork 423 bias voltage 344, 346
Arrhenius Kinetics 157 bilayer 413
Arrhenius law 121 bilayer composition 411
artifacts 277, 396 bilayer fluidity 411
artificial photosynthesis 220, 398, 407 bilayer heterogeneity 411
asymmetric unit 307, 320 bilayer stress 411
atmospheric-pressure chemical ionization bilayer thickness 411
(APCI) 107 binaphthyl 286
atom coordinates 324 binding constants 17ff, 59, 79, 175, 220, 221
atomic absorption spectroscopy 80 binding energies 17ff, 142, 149, 155
atomic displacement parameters 324 biopolymers 109
atomic force microscopy 337, 340, 363ff, biphenyls 280, 295
365-367, 415 BIRD: see blackbody infrared radiative
— dynamic mode in non-contact regime dissociation
366 birefringence 271, 277
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blackbody infrared radiative dissociation
(BIRD) 121,157

blackbody irradiation source 122

BLM (black lipid membranes) 392

Bloch functions 447

blockage 403, 407, 408

Boltzmann distribution 119, 121

bond energies 2

bond lengths 330

Born—Oppenheimer energy hypersurface
421

Borromean rings 13

both time-resolved fluorescence 239ff

BPLED sequence (bi-polar LED sequence)
171

Bravais lattices 315

Brookehaven Protein Data Base 327

brucine 292

buffer 72

c

calf thymus DNA 289

calibration 348

calixarenes 7, 85, 91, 183, 223, 226, 227, 241,
376, 378, 420

calorimetry: see isothermal titration
calorimetry

Cambridge Crystallographic Data Centre
326, 330

capsules 9, 126, 127, 181, 186, 326

carcerands 326

Car-Parrinello method 435

Car-Parrinello molecular dynamics 436, 440

CASSCF (complete active space SCF method)
427

catalysis 339, 408, 410

catalysis by pores 398

catechols 142

catenanes 11, 13, 382, 438

cation-exchange 87

cation-n forces 117

cation-z interaction 3, 331, 333

cavity 326

CD spectrometer 271

CD spectroscopy: see circular dichroism
spectroscopy

cell membranes 9

CF assay 398, 402, 405

C—H-fluorine interactions 333

C-H-r interactions 94, 331, 333

charge repulsion 149

charge state 104, 125, 131

charge-separated state 259

charge transfer 220

Index

charge-transfer interactions 151
chelate effects 5
chemical ionization (CI) 107
chiral recognition 141, 443
chirality 140, 269, 371
chiroptical methods 265
chromophores 220, 226, 280, 292
CI (chemical ionization) 107
CI (configuration interaction methods)
CID: see collision-induced decay
CIF file: see crystallographic information file
circular dichroism 265, 267
— vibrational circular dichroism VCD
267
circular dichroism, calculations of 443
circular dichroism spectra 275
circular dichroism spectroscopy 265ff, 269,
270, 413
— advantages 269

427

— calculations 270
— instrumentation 270
— limits 269

circularly polarized light 265, 279
circularly polarized luminescence 265, 268
close packing 4

cobaltocenium cation 183

coldspray ionization (CSI) 109

collision cross-section 138

collision-induced decay (CID) 116, 120, 126,
147, 152
competition experiments 74, 129

complementarity 5

complete active space SCF method 427
conductance g 403

configuration interaction methods
constant current mode  344ff
constant height mode 345ff
continuous variation methods 19
continuous-wave laser 236
convection 171

convection artifacts 171
cooperativity 1, 7, 201, 224, 400, 445
coordinate bond 87

coordination bond 117, 333
coordination chemistry 1
coordinative bonds 2, 87
corannulene 207

coronenes 375

correlation energy 426

Cotton effects 294

Coulomb interactions 364
Coulomb operator 425

Coulomb repulsion 108

coulombic attractions 333

427
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Index

CPL: see circularly polarized luminescence
CPMD: see Car—Parrinello molecular
dynamics
Creswell-Allred method 33
crown ether 8, 24,79, 87, 89, 98, 140, 142,
154, 178, 225, 260, 375, 435, 441
cryptands 62, 92, 177, 375, 437
cryptates 437
cryptophane 90
crystal data 330
crystal engineering  305ff, 331ff, 332
— definition 332
crystal growth 309, 326, 332, 334
crystal lattice 309, 320, 326, 332
crystal lattice symmetry 322
crystal lattices 325
crystal stability 310
crystallographic disorder 326
Crystallographic Information File (CIF)
328, 330
crystallography  305ff, 310, 312, 318, 320,
322, 323, 325-327, 334
— crystal growth 326, 334
— data collection 310, 318ff
— data processing 318
— data reduction 322
— mounting the crystal 310
— phase problem 320, 323
- refinement 322, 325
— space group determination 318, 320
— space group selection 312
— structure analysis 327
— structure solution 320, 322
— unit cell determination 310, 312
cyclodextrin 7, 68, 17711, 229, 241, 361
cyclodextrin necklace 361, 380
cyclodextrin receptor 1
cyclodextrins 251, 376, 378
cyclophane 382
cyclotron frequency 116
cytosine 288

d

2-D NMR 173

data collection 310, 318ff

data processing 318

data reduction 322

data set 322

data treatment 32, 39, 67, 237, 257, 279
— Benesi—Hildebrand method 32
— Hammond method 32
— Ketelaar method 32
— Nagakura—Baba method 32
— Rose-Drago method 39

326,

— Scatchard method 32
— Scott method 32
databases 326
decay corrections 323
decomposition schemes
defects 371
dendrimers 94, 196, 294, 338
dendritic effect 151, 154, 294
density functional theory 282, 420, 428, 435,
442
deoxyribose 288
depolarization mechanisms 247
— energy transfer 247
— fluorophore rotation 247
desolvation 117
diastereomer 140
diastereomeric excess 140
diastereoselectivity 140
dielectric continuum models 440
difference electron density map 325
difference Fourier analysis 325
diffraction 331
diffraction power 310, 317
diffraction quality 318
diffractometer 305, 308, 310, 312
diffusion 164
diffusion coefficient 163, 169, 173, 176, 183
diffusion NMR  163ff, 169, 209, 210
— advantages 209
— chemical exchange 210
— limitations 209
— technical issues 169
diffusion-ordered spectroscopy 173, 211
— 2-D-DOSY experiment 173
— 3-D-DOSY experiment 173
diffusion-ordered spectroscopy: see also
diffusion NMR 163
diffusion time 167
diffusion weighting 167
dihydrogen bridges 4
diode laser 235
dip-pen nanolithography 373
dipole interactions 444
dipole-dipole interaction 3
Dirac function 231
dispersive attractions 445
distributed multipoles 446
DNA 275, 288
DNA replication 10
docking studies 422
domains 371
n-donor 7-acceptor interaction 117
DOSY: see diffusion-ordered spectroscopy
DOSY-COSY pulse sequence 175

420, 450



double resonance experiment 152
double stimulated echo sequence
drift tube 138
drug design 56
dry contact transfer
dye lasers 235, 254
Dynamic Mode in Non-Contact Regime 366
dynamics 142

171

373

e
ECD (electron-capture dissociation) 122
ECD: see electronic circular dichroism
eddy currents 169, 340

EI (electron ionization) 107
Einstein—-Smoluchowski equation 164
Eisenman theory 406

Eisenman topologies 405
electro-chemical deposition 373
electro-hydrodynamic ionization (EHI)
electro-optic modulator 235
electro-spray deposition 373
electrochemistry 191, 196, 394

electron bombardment 361

electron density map 320, 323, 327
electron ionization (EI) 107

electron transfer 220, 227, 238fF
electron transfer dissociation 122
electron-capture dissociation 122
electronic circular dichroism ECD 267, 269ff
electronic density 423
electronic density of states
electronic properties 338
electrospray ionization (ESI)
electrostatic attraction 117
electrostatic potentials 423
electrostatic surface 5
electrostatics 338
elemental composition 125, 131
elliptical polarization 244

ellipticity 266

emission spectra 221

enantiomer 140

enantiomer-labeled guest method 140
enantioselectivity 17
encapsulation 181
endovesiculation 391, 398
energy decomposition analysis
energy hopping 251

energy transfer 220, 227, 229
Engelman’s “two-state” model
enthalpy 17
enthalpy—entropy compensation 59
entropy 17
environment

108

356

107, 108

451

395

2, 117, 154, 460

Index

environment-free conditions 105
enzyme substrate/inhibitor complex 56
enzyme-inhibitor association 56
enzymes 410

epitaxy 346

equilibrium constant: see binding constant
equilibrium dialysis 413

ESI response factors 118

ESI: see electrospray ionization

ETD: see electron transfer dissociation
Euler—Lagrange equations 434, 436
evaluation of complex concentration 23ff
exact mass 104, 125

exchange experiments 131

exchange operators 425
exchange—correlation density functional 429
exchange—correlation energy functional 429
excimer 225,227

excimer formation 220

excited state 226

excited-state lifetime 231

experimental error 26, 35, 40, 44, 65
extended Lagrangian technique 435
extraction circuit 83

extraction constant 85

extraction equilibrium 84

extraction methods 79ff

eyring equation 122

f

FAB (fast atom bombardment)
factor analysis 279

fast atom bombardment (FAB)
FD (field desorption) 107
femtosecond spectroscopy 255
Fermi energy 350

Fermi level 344

ferrocene 183

FFM (friction force microscopy)
fibers 413

field desorption (FD) 107
field emission of electrons 361
first-principles methods 422, 424ff
flash lamp 233

flash photolysis 253

fluorescence anisotropy 243ff
fluorescence depth quenching 414
fluorescence resonance energy transfer
fluorescence spectra 227
fluorescence spectroscopy 394, 396
fluorescence up-conversion 233
fluorescent probes 394, 402
fluorophore 220, 226, 396

Fock matrix 438

107

107

366

413
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Index

Fock operator 425

force fields 422, 435

Forster energy transfer mechanism (FRET)
240, 248

fractional coordinates 330

FRAGMENT method 121

fragmentation 119, 127

frequency analysis 431

FRET: see Forster energy transfer mechanism

frictional forces 338

frictional force microscopy (FFM)

fullerene 238, 258, 360

fusion 391

366

g
gas-phase chemistry 104ff, 116, 119-122,
126, 138, 140, 141, 147, 152, 155-157
— BIRD: blackbody infrared radiative
dissociation 157
— blackbody infrared radiative dissociation
121
— collision-induced decay 116, 120, 126,
147, 152
— double resonance experiment 152
— electron transfer dissociation 122
— electron-capture dissociation 122
— FRAGMENT method 121
— gas-phase equilibria 122
— H/D exchange 122,138
— infrared-multiphoton dissociation 120,
156
— infrared-multiphoton irradiation 116
—ion mobility 138
— IRMPD: infrared-multiphoton
dissociation 147
— threshold collision-induced decay 155
— threshold-CID experiment 120
— transfer equilibrium experiments
gas-phase conformations 140
gas-phase equilibria 122
gas-phase reactivity 154
gating charge 403
gelator 292
giant pores 402
Gibbs free energy 17, 57
Gibbs—Helmbholtz equation 17, 57
Goldman—Hodgkin—Katz voltage Eq. 405
goniometer 312
goniometer head 308, 310, 312
Gouy—Chapman theory 411
gradient enhanced spectroscopy 163
gradient system 169
ground state 226
guanidinium 424

141

guanidinium receptors 94
guanine 288
guanosine quarters
guest 17, 326, 420
guest exchange 128
guest molecule 56, 126, 183

198

h
H/D exchange 122,138
halide 92

halogen-halogen interactions 333

halogen-nitrogen interaction 333

halogen—-oxygen interaction 333

Hamiltonian operator 424

Hamilton’s equations 434

Hammond method 32

Hartree—Fock calculations

Hartree—-Fock Eqs. 426

Hartree—Fock model 425

heat capacity 57

helicates 145

helicenes 280

a-helix 288

hemoglobin 7

Hessian matrix 441

high-energy collisions 120

highest occupied molecular orbital 351

highly oriented pyrolytic graphite (HOPG)
348, 355, 375

Hill coefficient 401

Hill equation 400

Hofmeister series 87, 94, 406

Hohenberg—Kohn theorem 428

HOMO: see highest occupied molecular orbital

homochirality 118, 138

HOPG: see highly oriented pyrolytic graphite

host 17, 326, 420

host molecule 56

host-controlled association 459

host—guest complexes 176, 226, 408, 419

HPTS assay 397, 402, 403, 405, 407, 410

hydration 90

hydrodynamic frictional coefficient

hydrodynamic radius 164, 193

hydrodynamic volume 248

hydrogen bonding 3, 87, 126, 444

hydrogen bonds 94, 110, 117, 129, 138, 295,
327, 329, 330, 333, 421, 432, 438, 440, 452

hydrophilicity 87

hydrophobic effect 4, 117

hydrophobic effects 445

hydrophobicity 87

hyperbranched polymers

hysteresis 342, 348

437

164

100



i
ICT: see isothermal titration calorimetry
IETS (inelastic electron tunneling
spectroscopy) 356

ill-definition of temperature 119, 121
imaging 346
inclusion complexes 307
induced circular dichroism 292
induced fit model 1
inductively coupled plasma spectroscopy 80
inelastic electron tunneling spectroscopy 356
infrared-multiphoton dissociation 120, 156
infrared-multiphoton irradiation 116
inorganic materials 10
instrumental malfunction 69, 71
intensity calibration 276
interaction energy decomposition 451
n—n-interactions 333
interlocked molecules 8, 11, 13

— Borromean rings 13

— catenanes 11,13

— knotanes 13

— knots 11

— pseudorotaxane 8, 11

— rotaxanes 11, 13
intermolecular interactions 2
internal charge repulsion model 400
internal energies 119, 121
internal solvation 154
intramolecular interactions
intrinsic properties 105
intrinsic reactivity 142
iodobenzene 371
ion antiport 398
ion carriers 391
ion channels 391ff, 392, 395, 399, 400, 402,

412

— barrel-hoop 392

— barrel-rosette 392

— barrel-stave 392

— characteristics 399

— concentration dependence 400

— key parameters 395

— micellar pores 392

— size selectivity 402

— structural classification 392

327

— structural studies 412
ion-cyclotron resonance 112, 115
ion-dipole interaction 2
ion efflux 398
ion-evaporation model 109
ion influx 398
ion labeling strategies 110

ion mobility 138

Index
ion-selective electrodes 398
ion selectivity 404
ion source 105

ion symport 398
ion trap (IT) 112
ionic liquids 100, 455

ionic strength  106-110, 400, 402
ion—ion interactions 2
ionization methods 106, 107-110
— atmospheric-pressure chemical
ionization (APCI) 107
— chemical ionization (CI) 107
— coldspray ionization (CSI) 109
— electro-hydrodynamic ionization (EHI)
108
— electron ionization (EI) 107
— electrospray ionization (ESI)
— fast atom bombardment (FAB)
— field desorption (FD) 107
— matrix-assisted laser desorption/
ionization (MALDI) 106, 107
— resonance-enhanced multiphoton
ionization (REMPI) 110
— resonance-enhanced multi-photon
ionization (REMPI) 107
— thermospray (TSP) 108
IR solvents 274
IRMPD: see infrared-multiphoton dissociation
IRMPD: see infrared multiphoton irradiation
isothermal calorimetry 414
isothermal titration calorimetry 55ff, 60, 61,
96
— adiabatic mode 60
— instrumental setup 61
— isothermal mode 60
— power compensation 60
isotope effect 140
isotope pattern 131, 148
isotope patterns 125
IV profile 403

107, 108
107

Jj
Job's method 222
Job's plot 20, 38

k

Ketelaar method 32

kinetic method 154, 455

kinetics 142

knot 127

knotanes 13

knots 11, 438

Kohn—Sham orbitals 428
Kramers—Kronig relationship 268
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Index

I

labeled vesicles 396

Lagrangian functional 434
Langmuir-Blodgett deposition 373
Langmuir-Blodgett technique 382
Larmor frequency 164

laser 235, 236, 254
— continuous-wave laser 236
— diode laser 235
— dye lasers 235, 254
— Ti:sapphire laser 235
lasers 235fF

Lateral Force or Friction Force Microscopy
366

lattice symmetry 316

LCAO method: see linear combination of
atomic orbitals

LED sequence: see longitudinal eddy current
delay sequence

Lennard—-Jones potential 422, 434

Levshin—Perrin equation 246

lifetime 226

ligand aggregation 85

ligand exchange 144

ligand exchange reactions

ligand gating 407, 408

ligand screening 203

light-harvesting antennae 229

linear combination of atomic orbitals (LCAO)
362, 426

linear polarization 244

linear scaling 437, 438

linear-scaling method 441

linearly polarized light 268

lipid bilayers 391, 392

lipophilicity 87, 94

liquid crystals 243

(liquid-liquid) extraction 80

liquid—solid interfaces 345, 355, 373

local multipole expansions 447

lock-and-key concept 1,5

lock-and-key model 5

longitudinal eddy current delay sequence
171, 211

Lorentz force 115

low-energy collisions 120

lowest unoccupied molecular orbital
351

luminescence quantum yield 221

luminescent sensors 220, 226

LUMO: see lowest unoccupied molecular
orbital

LUV: see unilamellar vesicles

142

m
macrobicyclic cage 91
macrobicyclic effect 6

macrocycles 10, 375
macrocyclic effect 6
Magic Oil 312

magnetic field gradients 164, 165

magnetic properties 338

MALDI: see matrix-assisted laser desorption/
ionization

malfunctional 71

Malus law 245

manipulation of atoms and molecules 359,
360
— pulling 359
— pushing 360
- sliding 360
mass analyzers 105, 111, 112, 113, 115
— ion-cyclotron resonance 112, 115

—ion trap (IT) 112
— quadrupole 112
— quadrupole instruments
— quadrupole ion traps 111
— sector field 112
— time-of-flight (reflectron) 112
— time-of-flight (TOF) 112, 113
mass selection 113, 119
mass spectrometry 104ff, 105
— instrumentation 105
mass-selection 148
matrix-assisted laser desorption/ionization
(MALDI) 106, 107
MCSCF (multi-configuration self-consistent
field method) 427
mechanical bonds 126
mechanical properties
melting enthalpies 157
membrane potential 411
membrane transport 79, 391
membrane—water interface 392, 413
merocyanine 260
metallo-supramolecular complexes
310
metallo-supramolecular dodecahedron
196
metallo-supramolecular rectangles
metallo-supramolecular sphere 203
metallo-supramolecular squares 147, 196,
375
metallo-supramolecular tetrahedron 133
metallo-supramolecular triangles 149
metastable ion 151
micellar pore 392

111

338

375



microcalorimetry: see isothermal titration
calorimetry
microcontact printing 373
microcrystals 413
microsolvation 440
Miller indices 319, 321
Mo-radiation 308
Mode-Tracking 441
mole ratio method 19
molecular “motors” 13
molecular adlayer 373, 374
— dip-pen nanolithography 373
— dry contact transfer 373
— electro-chemical deposition 373
— electro-spray deposition 373
— langmuir-blodgett deposition 373
- liquid—solid interface 373
— microcontact printing 373
— pulse injection method 374
— solution casting 374
— spin coating 374
— stamping 373
molecular adlayers 372
molecular boxes 378
molecular clips 430
molecular conformation 337
molecular devices 5,13, 220
molecular dynamics 433ff, 439, 440
molecular dynamics simulations 157, 421,
441, 447
molecular dynamics trajectory 440
molecular elevator 8
molecular mechanics 420
molecular motors 9
molecular recognition 2, 5, 8, 10, 17, 55, 79,
87, 305, 403, 408, 415, 419
molecular sieves 378
molecular topography 338
molecular tweezers 151, 430
molecular wires 13
molecule—substrate interactions 346
monochromator 233, 235
monolayers 243, 371
monopole attraction 444
monopole repulsion 444
Monte Carlo simulations 433, 437, 439
MP2: see perturbation theory
MS™ 116
MS™" experiments 113, 116, 148
multi-configuration self-consistent field
method 427
multichannel experiments 395
multienzyme complexes 9

Index

multilayers 371

multiphoton absorption 121
multipole interactions 444
multipoles 4, 450

multiscale modeling 437, 438
multivalency 7

n
2 Na NMR spectroscopy 398
Nagakura—Baba method 32
Nakano method 33
nano-lithography 339
natural bond orbital analysis 451
neglect of diatomic differential overlap
437
neighbor group assistance 147
neutron diffraction 440
Newtonian equations of motion 436
Newtonian mechanics 422
nitrogen and halogen 4
NMR parameters 163
NMR spectroscopy  36fF
NMR time scale 36, 176, 210
noncovalent bond 94, 110, 117, 126, 149,
151, 327, 330, 331, 332, 333, 364, 419, 432
438, 443, 444, 445, 452
— cation—= interactions 331, 333
— C—H-r interactions 94, 331, 333
— charge repulsion 149
— charge-transfer interactions 151
— C-H-fluorine interactions 333
— coordination bond 333
— Coulomb interactions 364
— coulombic attractions 333
— dipole interactions 444
— dispersive attractions 445
— halogen-halogen interactions 333
— halogen-nitrogen interaction 333
— halogen—oxygen interaction 333
— hydrogen bonded 432
— hydrogen bonding 126, 444
— hydrogen bonds 94, 110, 330, 333,
438, 452
— hydrophobic effects 445
— n—n-interactions 333
— intramolecular interactions 327
— monopole attraction 444
— monopole repulsion 444
— multipole interactions 444
- m-stacking 331, 444
— standard classification 443
— van der Waals forces 333
— van der Waals interactions 364
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Index

non-covalent bond 2, 3, 4, 5, 87, 117, 126,
129, 138, 421, 440

— cation-n forces 117

— cation-z interaction 3

— close packing 4

— coordinate bond 87

- coordination bond 117

- coordinative bonds 2, 87

— dihydrogen bridges 4

- dipole-dipole interaction 3

— n-donor z-acceptor interaction 117

— electrostatic attraction 117

— hydrogen bonding 3, 87

— hydrogen bonds 117, 129, 138, 421,

440

— hydrophobic effect 4, 117

— ion-dipole interaction 2

— ion—ion interactions 2

— mechanical bonds 126

— multipoles 4

— nitrogen and halogen 4

— salt bridges 117

- n-stacking 3, 87, 421

—steric fit 5

— van der Waals forces 4, 117

— van der Waals interactions 2
noncovalent bonds 9
non-covalent bond template 2
noncovalent forces 2
nonlinear fit 62
non-linear least square fit 40
nonlinear least-squares method 237
nonlinear regression 68, 85, 224
non-ohmic ion channels 403
Nuclear Overhauser Effect 163
nuclear waste 91
nucleic acids 56, 287
nucleotides 287

o
octalactam macrocycles 127
Ohm's law 403
ohmic synthetic ion channels 403
oligomerization 85
oligonucleotides 157, 275
one-electron basis functions 427
optical activity 280, 281

- dipole coupling mechanism 281

— mechanisms 280

— pu—m mechanism 281

— one-electron mechanism 281
optical properties 338
optical rotation 265

optical rotatory dispersion (ORD) 265, 268

ORD: see optical rotatory dispersion
organic molecular beam epitaxy 372
organocatalysis 11

organogel 293

organometallic 207

ORTEP 327

osmotic stress 400

p

partition function 432
Pauli principle 425
PDB file: see Brookehaven Protein Data Base
peptides 275, 287
periodicity 309, 325
perrhenate 92
Perrin equation 248
pertechnetate 92
perturbation theory 426
— second-order Mgller—Plesset
perturbation theory 426
perylene 249
perylene molecules 371
PGSE sequence: see pulsed gradient spin echo
sequence
pH gating 399
pH profiles 399
phase-modulation fluorometry 220, 231,
235ff
phase problem 320, 323
phase separation 80
phase transfer behavior
phonon states 356
photochemistry 220, 220ff, 221, 227, 229,
230, 231, 235, 238, 239, 243, 253, 257, 394,
396
— both time-resolved fluorescence 239ff
— charge transfer 220
— electron transfer 220, 227, 238ff
— energy transfer 220, 227, 229
—excimer 227
— excimer formation 220
— fluorescence anisotropy 243ff
— fluorescence spectroscopy 394, 396
— phase-modulation fluorometry 220,
231, 2356F
— photoisomerization 220
— pulse fluorometry 220, 231fF
- quenching 227
— spectrofluorometry 220, 221
— spectrophotometry 220, 221
— time-resolved anisotropy 220
— time-resolved differential absorption
257fF
— time-resolved fluorescence 230

79, 84



— time-resolved fluorometry 220
— transient absorption spectroscopy 220,
253fF

— transient absorption techniques
photoelastic modulator 271
photoisomerization 220
photomultiplier 236
photonic material 339
photophysics: see also photochemistry 220ff

239

photoselection process 246
photosynthesis 229
phthalocyanines 375
piezo creep 342
piezoelectric ceramics 341

piezoelectric tube scanners
piezo transducers 363
planar bilayer conductance 394
planar lipid membranes: see black lipid
membranes
Pockels cell: see electro-optic modulator
podand 94
Poisson distribution 238
polarizability 445, 446, 450
polarized light 243, 244, 265, 268, 279
— circularly polarized light 265, 279
— elliptical polarization 244
— linear polarization 244
— linearly polarized light
polarized vesicles 403
poly(propylene amine) 94
polyamines 92
polymorphism 413
polyoxometalates 422
pores 391ff, 392, 395, 399, 400, 402, 412
— barrel-hoop 392
— barrel-rosette 392
— barrel-stave 392
— characteristics 399
— concentration dependence 400
— key parameters 395
— micellar pores 392
— size selectivity 402
— structural classification 392
— structural studies 412
porphyrin 240, 258, 269, 288, 292, 380, 441
potential energy hypersurface: see also Born—
Oppenheimer energy hypersurface 430
potentials 422
pre-emphasis 170
pre-exponential factor 121
pre-organization 5, 87, 90, 419, 457
product ion scan 119
protein crystallography 307
proteins 275, 287

341, 342

268

Index
protein—substrate interactions 419
pseudopotentials 430
pseudorotaxanes 8, 11, 179
pulse fluorometry 220, 231fF
pulse injection method 374
pulse sequence 163, 164, 165, 168, 171, 175,
186, 211
— bi-polar LED sequence 171, 211
— DOSY-COSY pulse sequence 175
— double stimulated echo sequence 171
— longitudinal eddy current delay
sequence 171, 211
— pulsed gradient spin echo sequence
165, 211
— stimulated echo diffusion sequence
168, 186, 211
pulsed gradient spin echo sequence
pump-probe spectroscopy 254
pyrogallarenes 131, 133
pyrogallolarene 186

165, 211

q

QM/MM techniques
quadrupole 112
quadrupole instruments
quadrupole ion traps 111
quantum mechanics 420
quantum yield 240
quenching 227
quenching mechanism 228

439

111

r
racemization 286
radiation damage 322
radioactivity 80
radionuclides 80
radiotracer technique 80
Raman optical activity 265, 268, 269
— double circular polarization 269
— incident circular polarization 269
— scattered circular polarization 269
rate constants 121, 220, 240
reactivity 104
rearrangement
receptor 5
refinement 322, 325
refractive index 255, 265
regression 28, 33
— Creswell-Allred method 33
— Nakano method 33
— Rose-Drago method 33
REMPI: see resonance-enhanced multi-photon
ionization
resolution-of-the-identity technique 438

120, 458
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Index

resonance-enhanced multi-photon ionization
(REMPI) 107, 110

resorcinarenes 131, 133, 186, 241, 316, 369

RNA-protein recognition 424

Roothaan equations 426, 437, 438

Rose—Drago method 33

Rosenfeld equation 280

rosettes 193

rotational strength 279

rotaxanes 11, 13, 126, 382, 433, 437, 438, 459
s
salt bridges 117

sandwich complex 90
scanning near field optical microscopy 340
scanning probe microscopy 337, 337ff, 339,
340, 341, 367
— atomic force microscopy 337, 340
- nano-lithography 339
— scanning near field optical microscopy
340
— scanning tunneling microscopy 337,
340, 341fF
— single molecule force distance
measurements 337
— single molecule force spectroscopy 367
scanning tunneling microscopy 337, 340,
344, 345, 348, 350, 356, 359
— calibration 348
— constant current mode 344ff
— constant height mode 345ff
— current versus distance measurements
359
—inelastic electron tunneling spectroscopy
356
— manipulation of atoms and molecules
359
— scanning tunneling spectroscopy 356
— tunneling spectroscopy 350
scanning tunneling microscopy (STM)
scanning tunneling spectroscopy 356
Scatchard method 32
SCF (self-consistent field)
Schrédinger equation 424
scintillation counter 80
Scott method 32
“secondary” structure
sector field 112
selectivity 17, 79
— temperature dependence 17
self-aggregation 198
self-assembly 2, 5, 8, 191, 238, 305, 332, 400,
409, 413, 414, 440
self-assembly: see also self-organization

3411

425

126

self-consistent field 425
self-organization 8, 87, 98, 345, 370
self-organization: see also self-assembly
self-organized monolayer 338
self-recognition 191
self-replication 5, 11
semi-empirical methods

- AM1 437

- MNDO 437

- PM3 437
sensing 408, 410
sensor surface 339
sensors 410
serine 138
serine octamer 118
shaped gradient pulses 172
shared-electron-number method 452
f-sheet 288
shuttling motion 437
single-channel currents
single-collision conditions
single crystal 309
single-ion-in-droplet model 108
single-molecule currents 395
single molecule force distance measurements

337

single molecule force spectroscopy 367
single-photon timing technique 233

437

395
120

size exclusion experiments 402
size selectivity 131
Slater determinants 425, 426, 428

Slope Ratio Method 19

SNOM: see scanning near field optical
microscopy 340

softballs 9, 129

sol-gel phase transition 292

solid-state NMR spectroscopy 414

solution casting 374

solution-phase reactivity 145

solvation 3, 84, 85, 90

solvation effects 105

solvation energies 118

solvation shell 56

solvent effects 1

solvophobic aggregation 56

space group 320

space group determination 318, 320

space group selection 312

space lattices 315

spatial resolution 338

speciation 79

spectral window 274

spectrofluorometry 220, 221

spectrophotometry 220, 221



spin coating 374

SPM: see scanning probe microscopy

squaraines 371

stability constant: see binding constant

stamping 373

n-stacking 3, 87, 331, 421, 444

static mode in contact regime 365

static mode in liquids 366

stationary points 421, 431

STE sequence: see stimulated echo diffusion
sequence

steady-state anisotropy 247

stereochemistry 138

steric fit 5

stimulated echo diffusion sequence 168, 186,
211

STM designs 353

STM: see scanning tunneling microscopy

STM tips 339, 341, 355, 359, 361

stoichiometry 19, 37, 64, 90, 104, 118, 125,
176, 220, 221, 400

Stokes’ equation 164

Stokes’ radius 164, 193

Stranski-Krastanov growth mode 375

structural 126

structure 104, 126

structure analysis 327
structure factor 322
structure factors 307

structure solution 320, 322
STS: see scanning tunneling spectroscopy
Student’s t-distribution 35
subconductance levels 395
subpicosecond laser excitation 254
sugars 275
supercharged supramolecular systems
superconducting magnets 115
supersonic jet expansion 110
supramolecular arrays 382
supramolecular catalysis 11
supramolecular catalysts 10
supramolecular chains 382
supramolecular chemistry 1, 4

— basic concepts 4

— history 1
supramolecular grids 382
supramolecular polymers
supramolecular synthons
surface chirality 337
surface coating 339
surface potentials 411
surface topography 365
switches 13
systematic extinctions

207

250
333

320

Index

t

tapping mode 367

TAR (template-assisted elementary reactions)
421

Taylor cone 108

TCID: see threshold collision-induced decay

temperature gradients 171

temperature instability 171

template 5, 10, 126, 419, 455fF

template-assisted elementary reactions

templation 2

421

tetralactam macrocycles 127, 376, 450
theoretical methods 419

thermal drift 348

thermal equilibrium 119

thermal evaporation 372

thermal parameters 324
thermochemical data 154

thermochemistry 104
thermodynamic cycle 73
thermodynamic data 120
thermodynamic parameters 17
thermodynamic properties 17
—enthalpy 17
—entropy 17
— Gibbs free energy 17
thermodynamics 55
thermospray (TSP) 108
thiophene macrocycles 376
three-point model 141, 142
threshold collision-induced decay 110, 155
threshold-CID experiment 120
thymine 288, 454
Ti:sapphire laser 235
time-dependent density functional theory
270, 430
time-of-flight (reflectron) 112
time-of-flight (TOF) 112, 113
time-resolved anisotropy 220
time-resolved differential absorption 257ff
time-resolved fluorescence 230
time-resolved fluorometry 220
time scales 142
time-to-amplitude converter
titration curve 64
titration experiments
221
topography 10
topology 424
total electronic energy 424
total electronic wave function 424
transfer equilibrium experiments: see also
gas-phase equilibria 141
transient absorption spectroscopy 220, 253ff

233

25, 41, 62, 176, 186,

483



484

Index

transient absorption techniques 239
tris-catecholate complexes 142
tropylium cation 184

tunneling 339, 341, 346

tunneling spectroscopy 350
twinning 313

u
ultrafast spectroscopy 254
ultrahigh vacuum 345
unilamellar vesicles 394, 396
unit cell 314, 315, 317, 319, 320, 321, 322,
326
—cubic 315
— hexagonal 315
— monoclinic 315, 317, 322, 326
— orthorhombic 315, 319
— tetragonal 315
—triclinic 315, 321, 326
— trigonal 315
unit cell determination 310, 312
unit cell volume 316
unspecific binding 64, 118, 131
uracil 454
UV/vis spectroscopy  19ff, 80

14
valinomycin 404, 407

van der Waals forces 4, 117, 333

van der Waals interactions

van't Hoff equation 17

VCD (vibrational circular dichroism) 267,
269fF, 272

vesicles 413

vibrational circular dichroism (VCD) 267,
269fT, 272

vibrational damping 340

viologen 151

virtual separation 173, 203

viscosity 164, 248

voltage gating 403

2, 364

w

Watson—Crick base pairing 157
weakly coordinating counterions
Weiss domain 342

white light continuum 254
Woodhull equation 409

work function 359

131, 147

X

Xray 306, 312, 318, 331
— diffraction 309, 440

xenon lamp 235

Y4
zero-point vibrational energy 432
zwitterion serine octamer 138





