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a
ab initio theory. See first-principles approach
absolute rate constant theory 778
absorption contrast 641
affinity constant. See association constant;

binding constant
affinity determination 84, 85, 88–90
agglomerative (bottom-up) variant 684
aldehyde 548
amine 548
8-aminonaphthalene-1,3,6-trisulfonate

(ANTS) 716, 717, 718
amphiphilic hexonamides 661
amplitude contrast 649–650
anchor set projections 690
angular reconstitution 686–690
anion/cation selectivity 727
anion translocation 401
anomalous mole fraction effect (AMFE)

729
artificial enzymes and biomimetic models

411–413
association constant 209–215. See also

binding constant
association equilibria 95
astigmatism, axial 635
atmospheric-pressure chemical ionization

(APCI) 132
atomic force microscopy (AFM) 258, 499,

502
– difference between STM and 533–534
– function principle of 524–525
– manipulating atoms and molecules with

531–532
– operation modes of 525–528
– single molecule force spectroscopy

528–531
– tips 532–533

atomic force microscopy single-molecule force
spectroscopy (AFM-SMFS) 560, 561, 563,
565–566, 567

– host–guest systems 566–578
– hydrogen-bonded supramolecular structures

578–580
– mesoscale systems 592–603
– metal–ligand interactions 589–592
– π−π -interactions 581–589
azoflavin 397

b
backside-attack mechanism 176, 177, 178
band-pass filters 682
barrel-stave architecture 712
Beer–Lambert law 326
Besocke STM (beetle) 516
bilayer
– binding to 736–737
– composition 734
– fluidity 734
– heterogeneity 734
– location in 737
– stress 734
– thickness 734
bimolecular reactions 147
binary supramolecular lattices 548
binding constant. See also association constant
– binding energies and 27–28
– determination
– – general view on 28
– – NMR spectroscopic 44–53
– – UV/Vis spectroscopy 29–44
binding energetics 68, 93
binding strength 105, 121
biological systems 275–276
blackbody infrared radiative dissociation

(BIRD) 146
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blackbody infrared radiative dissociation
(BIRD) (contd.)

– arrhenius kinetics of oligonucleotide strand
separation in the gas phase and 190–191

black lipid membranes (BLMs) 713–715,
714, 728, 730, 732

bleaching 326
blockage and ligand gating 730–733
Born cycle 783
boronate-based chemistry 548
Bragg’s law 637
bulk electrolysis 389–390
Butler–Volmer formulation 377

c
C2-resorcinarene 488
calibration 511–513
– of AFM cantilever force sensors 583–589
– intensity, in VCD spectroscopy 351–352
calixarenes 540–543
– and catenane polymers 599
capsules 596–599
carbon nanotubes 271, 439, 444–448, 622
5(6)-carboxyfluorescein (CF) 716, 717, 718
Car–Parrinello method 759
Car–Parrinello molecular dynamics

(CPMD) 759
Casimir forces 525
catenanes 15, 17, 545
– systems based on 429–435
cation photorelease, from crown-ether

complex 329–330
charge-transfer interactions 406–409
chelate effects 6
chemical ionization (CI) 132
chirp, of continuum probe 323
chronoamperometry 382, 387–388
chronocoulometry 388–389
13C INEPT DOSY 252–253
circular dichroism 337–340, 609, 652
– advantages and limitations
– – calculations 343
– – chiral and parent non-chiral

spectroscopies 341
– – electronic and vibrational circular

dichroism 341–342
– – instrumentation 343
– chiroptical method variants 340–341
– examples of applications of vibrational 359
– – absolute configuration and detailed

structural parameters 359–360
– – biomolecule solution structure 361–362
– – supramolecular systems 362–363
– measurement methodology 343–347

– – electronic circular dichroism
measurements 347

– – vibrational circular dichroism
measurements 347–350

– spectra processing 350
– – advanced processing of circular dichroism

spectra 354–355
– – baseline corrections and reliability in VCD

352–354
– – intensity calibration in VCD spectroscopy

351–352
– theory
– – ab initio calculations 358–359
– – mechanisms generating optical activity

356–358
– – rotational strength 356
circularly polarized luminescence (CPL) 337
class sum images 668, 678, 682, 685, 688,

689, 690
coldspray ionization (CSI) 134
collision-induced decay (CID) 144–145,

150–151, 152, 180, 181
common line theorem 688
complete active space self-consistent field

method (CASSCF) 751, 752
configuration interaction (CI) 750, 751
confocal laser scanning microscopy (CLSM)

607, 611–613
– application to study molecular gels

613–614
– – fiber imaging and three-dimensional

structure visualization of self-assembled
network of fibrous aggregates 614

– – gelatin mechanism investigation
618–619

– – miscellaneous materials properties
622–623

– – single-fiber spectroscopy 614–618
– – 3D monitoring of interactions between gel

fibers and molecular and
macromolecular species 619–622

– molecular gels 607–608
– – methods used for characterization

608–611
continuous variation method 29–32
– spreadsheet for 60
contrast transfer function (CTF) 636,

643–645, 647
controlled environment vitrification system

(CEVS) 657
controlled-potential bulk electrolysis 389
convection 205, 377
cooperativity 7
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core-electron probe, for hydrogen bond
interactions 774–775

coronenes 538–539
crown ethers 539
– alkali complexes 188–190
cryogenic electron tomography (cryo-ET) 693
– micellar triblock copolymer domain

architecture 697–698
– of mixed micellar lipid–surfactant

assemblies 694–697
cryo-negative staining method 658
– hybrid technique 653–654
cryo-techniques 654–660
cryptants 539–540
crystal engineering 484
– definition 484–487
– methyl-resorcinarene
– – crystal structures 487–495
crystallography 460–462
– single crystal structural determination

462–465
– – crystal mounting 465–466
– – data collection, data processing, and final

space group determination 472–475
– – data reduction, structure, and refinement

475–480
– – structure analysis 480–484
– – unit cell determination and preliminary

space group selection 466–471
current versus distance 518, 520
cyclic voltammetry (CV) 382–385
cyclodextrin dimer (CD) 20
cyclodextrins 543, 566–571
cyclotriveratrylene (CTV) 20

d
DABCO 237, 239–240
data quality check 681
δ-pulse response 297
– relationship with harmonic response

299–300
dendrimers 409–411
– artificial enzymes and biomimetic models

411–413
– molecular batteries 413–420
– sensors with signal amplification 420–422
dendritic structure and metal complexes

416–418
density fitting technique 761
density functional theory (DFT) 358,

359–360, 363, 744, 751
d-Glu-8 662
dichroic signal generation 344–346
difference electron density map 478

differential pulse voltammetry (DPV) 386,
387

diffusing weighting 201
diffusion 377
diffusion NMR 197–198
– advantages and limitations of high

resolution 259–260
– applications
– – binding and association constants

209–215
– – encapsulation and molecular capsules

216–225
– – molecular size, shape, and

self-aggregation 225–244
– – organometallics, reactive intermediates,

and supercharged supramolecular
systems 250–254

– – supramolecular polymers 254–258
– – virtual separation and ligand screening

245–249
– chemical exchange and 260–264
– complex systems applications
– – biological systems 275–276
– – liposomes 274
– – micelles and emulsions 272–274
– – organic conductors 274–275
– – zeolites and carbon nanotubes 269–271
– measurement
– – basic pulse sequence 198–201
– – diffusion ordered spectroscopy (DOSY)

206–208, 207, 245–247, 251–252
– – LED and BPLED sequences 205–206
– – stimulated echo (STE) diffusion sequence

201–203
– – technical issues 203–205
– modes and signal decay in diffusion MR

experiments 265–269
– molecular diffusion concepts 198
diffusion ordered spectroscopy (DOSY)

206–208, 207, 245–247, 251–252
diffusion time 201
digital simulation, of electrochemical

experiments 383
digitization 681–682
dipole
– coupling 357
– interactions 767
– strength 339
dispersive attractions and hydrophobic effects,

diffusing 768
dissociation constant. See association constant;

binding constant
dissymmetry factor 339
divisive and top-down variant 684
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double circular polarization (DCP) 340
double-step chronoamperometry 388
double-syringe technique 169–173
dry contact transfer (DCT) 536
dynamic mode
– in intermittent contact regime 528
– in non-contact regime 527–528

e
Einstein equation 265
Einstein–Smoluchowski equation 198
Eisenman topologies 728
electrochemical cells 372–375
electrochemical environment 537
electrochemically reversible process 376
electrochemical methods. See electrochemical

techniques
electrochemiluminescence 391–393
electrochemistry 371–372
– basic principles 372–375
– – electric current and potential 375–376
– – thermodynamics and kinetics of electrode

reactions 376–378
– examples
– – dendrimers 409–422
– – heterogeneous systems 435–438
– – host–guest systems 397–409
– – systems based on catenanes 429–435
– – systems based on fullerenes and carbon

nanotubes 438–448
– – systems based on rotaxanes 422–429
– overview of electrochemical techniques

378–379
– – bulk electrolysis 389–390
– – chronoamperometry and

chronocoulometry 387–389
– – electrochemiluminescence 391–393
– – linear sweep voltammetry and cyclic

voltammetry 379–385
– – pulsed voltammetric techniques

385–387
– – spectroelectrochemistry 390–391
– supramolecular systems analysis 393
– – intermolecular interactions 393–394
– – molecular encapsulation of electroactive

units 394
– – redox-controlled supramolecular

switching 395–396
– – systems containing multiple redox sites

394–395
electrode potential 376
electron beam sensitive materials 629–630,

632, 633, 637, 658, 687

electron-capturedissociation and electron
transfer dissociation 146–147

electronic circular dichroism 338, 341–342,
350

– measurements 347
electronic density of states 517–518
electron ionization (EI) 132
electron mediators 414
electron tomography 661
electron tunneling 502
electro-spray deposition 537
electrospray ionization (ESI) 132, 133–134
electrostatic potential 747
elliptical polarization 312
emulsions 272–274
energy decomposition analysis (EDA) 754,

774
energy transfer 314
enthalpy 70–72, 76, 78, 79, 81, 82, 83, 85, 92,

93, 95, 98
entropy 70, 71–2, 78, 81, 85
– factors 5–6
equations of motion 757, 759
equilibrium constant. See association constant;

binding constant
Euler angles 667, 686, 687, 690
Euler–Lagrange equations 757
Euler sphere 686
exchange process 260
exchange repulsion (EX) 774
excitation energy hopping, in

multichromophoric cyclodextrins
316–319

excitation energy transfer
– in inclusion complex of multichromophoric

cyclodextrin with fluorophore 295–296
– in self-assembled zinc porphyrin and free

base porphyrin diad 307–308
extraction 105–106
– equilibrium 109–111
– supramolecular
– – examples 114–124, 122, 123
– – principles 112–114
– technical process 108
– technique 106–108

f
faradaic current 375
Fast atom bombardment (FAB) 132
fiber imaging and three-dimensional structure

visualization, of self-assembled network of
fibrous aggregates 614

Fick’s laws 384
Field desorption (FD) 132
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filaments 322
filtered back projection algorithms 686
filtering 682
first-principles approach 744, 746, 748–754,

758–764, 769, 782
flip–flop 734
fluorescence anisotropy 311
– excitation energy hopping in

multichromophoric cyclodextrins
316–319

– general principles 312–315
– supramolecular polymer length 316
fluorescence decays, distribution recovery of

decay times from 309–311
fluorescence depth quenching (FDQ) 736
fluorescence polarization 313
fluorescence quench system
– error estimation for approximated

straight-line parameters by linear
regression 54–55

– static quenching model 53–54
fluorescence spectroscopy, with labeled

vesicles 716–718
fluorescence up-conversion 300
fluorophore rotation 314
focused-ion-beam (FIB) microfabrication

technique 694
force-fields 746
Förster’s theory 332
Förster resonance energy transfer (FRET)

315, 615, 736
Fourier shell correlation (FSC) criterion

690, 691
Fourier transformation (FT) 682
Fourier transformation ion cyclotron

resonance (FT-ICR) 140–141
Fourier transform infrared (FTIR)

spectrometers 349
free diffusion 265
free energy 78, 85
freely-jointed-chain model, modified 564
freeze-fracture technique (FFTEM) 655, 656
friction force microscopy (FFM) 527
fullerenes 438–439
– donor–acceptor photoactive dyads based on

440–442
– interlocked architectures equipped with C60

442–444
fundamental anisotropy 314

g
galvanostatic methods 379
gas phase chemistry. See mass spectrometry
gel 607

gelatin mechanism investigation 618–619
gel state 18
generalized gradient approximations’ (GGAs)

753
Gibbs–Helmholtz equation 28, 70, 783
global analysis 327–328
glow-discharge treatment 650
gradient-corrected functionals. See generalized

gradient approximations’ (GGAs)
guanidinium receptors 121

h
halfwave potential 380
Hamilton’s equations 757–758
harmonic response 298
– relationship with δ-pulse response

299–300
Hartree–Fock model 749–750, 753, 760
head-to-tail transition 662, 674
heat capacity 70–73, 76, 98
Heidelberg Primescan drum scanner 682
height calibration 511–512
helical structure reconstruction 664–675,

668, 670, 671, 672, 673
helicate 235
– assembly and disassembly 402–403
Hessian matrix 764
heteroditopic receptors 121
hexapole correctors 632
hierarchical algorithms 684
hierarchical ascendant classification 684
high-resolution imaging, of molecules 499,

508, 528, 533, 534
Hill equation and analysis 723, 724, 730,

731, 737–738
Hofmeister series 728
Hohenberg–Kohn theorem 752, 753
homotransfer 316
host–guest complexation 68, 71, 72, 73, 77,

79–81, 83–84, 86, 88–89, 93
host–guest systems
– calixarenes 571–574
– charge-transfer interactions 406–409
– cyclodextrins 566–571
– environmental effects 783
– host-controlled association reaction

781–782
– hydrogen-bonding interaction 397–398
– hydrophobic interactions 403–406
– metal ion coordination 398–403
– photoswitchable calixarene systems

574–578
– rearrangement reactions 781
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host–guest systems (contd.)
– template thermodynamics and kinetics

783
– template-free pre-orientation processes

780
– transformation step 782–783
hydrogen bonding 3, 767
– interaction 397–398
– and supramolecular structures 578–580
hydrophobic interactions 403–406
8-hydroxy-1,3,6-pyrenetrisulfonate (HPTS)

716–718, 717, 729, 733

i
illumination aperture 647, 648
incident circular polarization (ICP) 340
induced circular dichroism (ICD) 362
inelastic electron tunneling spectroscopy

(IETS) 518
inelastic scattering 636
infrared multiphoton dissociation (IRMPD)

145–146, 189
integrative self-sorting 12
interaction energies 755, 763
interaction energy decomposition 774
internal charge repulsion (ICR) 722
intervesicular transfer 720
intramolecular mobility 315
intrinsic energy 754–755
ion cyclotron resonance (ICR)

136, 139–141
ion-evaporation model 133
ionization techniques for noncovalent

species 135
– electrospray ionization (ESI) 132,

133–134
– matrix-assisted laser desorption/ionization

(MALDI) 131, 132, 133
– resonance-enhanced multiphoton ionization

(REMPI) 132, 134–135
ion selectivity 727–730
ion translocation, metal 399–401
ion transport 730
ion trap (IT) 136
isothermal calorimetry (ITC) 736
isothermal titration calorimetry 67–69
– experimental calorimetric data, acquiring

72–81
– – data evaluation 81–88
– extension of measurement range 88–93
– – expanding the scope 93–100
– perspectives 100
– thermodynamic platform 69–72

k
Kerr effect 322
Kerr-gate (Kerr-shutter) set-ups 300
kinetic method 188
Kohn–Sham energy 752–753
Kramers–Bell–Evans (KBE) theory 560
Kramers–Kronig relationship 340

l
Langmuir–Blodgett deposition 537
large unilamellar vesicles (LUVs) 713,

716–718, 728, 729, 732, 736
Larmor frequency 198–199, 201
lateral calibration 511
lateral force 527
lateral interchange manipulation 531–532
lateral manipulation 521
LED and BPLED sequences 205–206
Leidenfrost phenomenon 654
Levshin–Perrin equation 313
ligand exchange, in dimeric helicates

165–169
linear combination of atomic orbital (LCAO)

method 524
linear polarization 312
linear scaling 760–762
linear sweep voltammetry (LSV) 379–382,

385
linear template 12–13
liposomes 274
liquid/solid interface 537
liquid crystals and supramolecular gels

18–21
– structural and application possibilities of

19
low-dose technique 640, 656
low molecular weight gelators (LMWGs)

607–608, 610, 619
lyotropic series 728

m
macrocycles 539, 540
magnetic field perturbation (MFP) method

358
Malus law 312
Marzari–Vanderbilt scheme 770
mass analyzers 135–137
– ion cyclotron resonance (ICR) 139–141
– quadrupole instruments and ion traps

137–138
– time-of flight 138–139
mass spectrometry 129–130
– analytical characterization 148–149
– chirality detection and 162–164
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– instrumentation 130–131
– – ionization techniques for noncovalent

species 131–135, 132
– – mass analyzers 135–141, 136
– ion mobility 159, 161, 162
– particularities and limitations 141–143
– reactivity in gas phase 173
– – gas-phase H/D exchange for analyzing

molecular mobility 182–188
– – metallosupramolecular squares and cages

173–178
– – switching fragmentation mechanism

178–182
– reactivity studies of supramolecules in

solution 164–165
– – double-syringe technique 169–173
– – ligand exchange in dimeric helicates

165–169
– supramolecule structural characterization

150
– – guest molecule encapsulation in

self-assembling capsules 151–159
– – mechanical bond 150
– tandem experiments for gas-phase

chemistry of supramolecules examination
143–144

– – bimolecular reactions 147
– – blackbody infrared radiative dissociation

(BIRD) 146
– – collision-induced decay 144–145
– – electron-capturedissociation and electron

transfer dissociation 146–147
– – infrared-multiphoton dissociation

(IRMPD) 145–146
– thermochemical data determination
– – BIRD approach 190–191
– – crown ether-alkali complexes 188–190
matrix-assisted laser desorption/ionization

(MALDI) 131, 132, 133
matrix-free laser desorption/ionization (LDI)

131
maximally localized Wannier functions

(MLWFs) 770
mechanochemistry 592, 593, 603
membrane potentials 725, 733
mesoscale systems, supramolecular

592–603
– calixarene-catenane polymers 599–603
– capsules 596–599
– reversible polymers 592–596
metal ion coordination 398–403
metal–ligand interactions 589–592
metallogels 20–21
methyl-resorcinarene

– crystal structures 487–495
micelles 272
microelectrodes 381–382
migration 377
Miller indices 472–473, 474
mode-tracking 764–766
modified Job’s plot 32, 46
modulation transfer function (MTF) 681
molecular batteries 413–420
molecular capsules 214
– encapsulation and 216–225
molecular complementarity 5
molecular devices and machines 15–18
molecular dynamics 756–760
molecular electrostatic potential (VESP) 747
molecular gels 607–608
– application to study 613–614
– – fiber imaging and three-dimensional

structure visualization of self-assembled
network of fibrous aggregates 614

– – gelatin mechanism investigation
618–619

– – miscellaneous materials properties
622–623

– – single-fiber spectroscopy 614–618
– – 3D monitoring of interactions between gel

fibers and molecular and
macromolecular species 619–622

– methods used for characterization
608–611

molecular machines, based on rotaxanes and
catenanes 422–438

molecular nanostructures, on surfaces 528,
548

molecular packing parameter 675
molecular recognition 738
molecular shuttles 423–427
molecular sieves 543
molecular topography 500
molecular wires 549
Møller–Plesset perturbation theory (MP2)

750
monopole attraction and repulsion 767
multi-configuration self-consistent field

(MCSCF) method 751
multiexponential global analysis 327–328
multipole interactions 767
– distributed, and polarizabilities 769–770
– local expansions, in MD simulations

770–772
multi reference alignment 685
multi-reference doubles-configuration

interaction (MRD-CI) method 751
multiscale modeling 762
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multivalency 7–8
– molecular elevator synthesized by

utilizing 9
multivariate statistical analysis (MSA) 684
multiwalled carbon nanotubes (MWCNTs)

448
µ−m mechanism 357

n
nanofibers 609, 613–615, 616, 617, 620, 622,

624
narcissistic self-sorting 11
natural bond orbital (NBO) approach 774
negative staining preparation 651–654
Nernst equation 384
nernstian process 376
Newkome-dendron 676–677, 679
NMR spectroscopic binding constant

determination, practical course of action for
44–45

– complex concentration evaluation 47
– data treatment
– – error estimation 49
– – estimation error for nonlinear least square

method of NMR spectroscopy 52–53
– – nonlinear least square 49–52, 62
– – Rose–Drago method 47–48
– stoichiometry determination 45–47
noncovalent bond 2–3
noncovalent polymers. See reversible polymers
noncovalent species, ionization techniques for

131–135, 132
nonlinear least square 49–52
– estimation error for 52–53
– spreadsheet for 62, 63
normal pulse voltammetry (NPV) 386, 387
nuclear magnetic resonance (NMR) 748

o
objective stigmator 645
octant rule 357–358
Ohm’s law 725
oligolysine peptide 182, 183, 185
one-electron mechanism 357
optically transparent electrodes (OTEs) 390
optically transparent thin-layer electrode

(OTTLE) cell 390–391
optical rotational strength 339
optical rotatory dispersion (ORD) 337
organic conductors 274–275
organometallics, reactive intermediates, and

supercharged supramolecular systems
250–254

orientation-based fit 782

p
partial lateral coherence 648
partial temporal coherence 648
particle selection 682
partitional algorithms 684
perrhenate
– cystal structure of complexes of 119
– extraction 117, 118, 120
Perrin equation 315
pertechnetate extraction 120
perturbation theory 750
phase contrast 642–649
phase-modulation fluorometry 298, 302,

302–304
– fluorometers using continuous light source

and electro-optic modulator 302–304
– – fluorometers using harmonic content of

pulsed laser 304
phase platelets 632
phase problem 476
phase transfer 106, 109, 112, 113, 118, 121,

124
pH gating 721–722
photoelastic modulator (PEM) 344, 345, 348
photoinduced electron transfer
– in calixarene-based supermolecule

293–295
– in self-assembled zinc

naphthalocyanine–fullerene diad
306–307

photon states 518
photophysics and photochemistry, of

supramolecular systems 287–288
– fluorescence anisotropy 311
– – excitation energy hopping in

multichromophoric cyclodextrins
316–319

– – general principles 312–315
– – supramolecular polymer length 316
– spectrophotometry and spectrofluorometry

288
– – binding constant possible differences in

ground and excited state 293
– – cooperativity and anticooperativity

290–292
– – excitation energy transfer in inclusion

complex of multichromophoric
cyclodextrin with fluorophore
295–296

– – photoinduced electron transfer in
calixarene-based supermolecule
293–295
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– – stoichiometry determination and
association constants of supramolecular
complexes 288–290

– time-resolved fluorescence techniques
296–297

– – data analysis 304–305
– – distribution recovery of decay times from

fluorescence decays 309–311
– – excimer formation of cyanobiphenyls in

calix[4] resorecinarene derivative 309
– – excitation energy transfer in

self-assembled zinc porphyrin and free
base porphyrin diad 307–308

– – general principles 297–300
– – lifetime standards 306
– – phase-modulation fluorometry 302–304
– – photoinduced electron transfer in

self-assembled zinc
naphthalocyanine–fullerene diad
306–307

– – pulse fluorometry 300–302
– transient absorption spectroscopy 319–320
– – broadband femtosecond pump–probe

set-up 323–325
– – cation photorelease from crown-ether

complex 329–330
– – charge separation in porphyrin–fullerene

diads 328–329
– – data analysis 326–328
– – general principles 320–321
– – light-driven cationic shuttle 330, 332
– – pump–probe spectroscopy with ultrashort

laser excitation 321
– – time-resolved differential absorption

measurements 325–326
– – white light continuum generation

321–323
photoselection 313
phthalocyanines 539
piezoelectric tube scanners and translational

stages 505
pile-up effect 301
pimerization 420
π−π -interactions 581–589
π−π stacking 768
π -systems 4
planar bilayer conductance 713–715
plunge freezing 656
Pockels cell 303
polarization direction 312
polyamino propylene amine (POPAM)

dendrimers 182, 183, 185
polyferrocene dendrimers 414
polyoxometalates 746, 748

polyviologen dendrimers 418
porphyrin boxes 543
porphyrin building blocks 547
porphyrin–fullerene diads, charge separation

in 328–329
porphyrins and porphyrin oligomers

544–545
positive staining 652
potentiostat 373, 374
potentiostatic methods 379
pre-emphasis procedure 204
projection theorem 688
pseudorotaxanes 15–16, 212, 213, 408, 409
pulse compression 323
pulsed field gradient (PFG) 247, 274, 278
– stimulated echo (PFGSTE) 235
pulsed gradient spin echo (PGSE) sequence

199, 200
pulsed voltammetric techniques 385–387
pulse fluorometry 298, 300–302
pulse injection method 537
pump–probe spectroscopy, with ultrashort

laser excitation 321
pyrene 582

q
quadrupole 136
– instruments and ion traps 137–138
quantitative analysis, of binding properties
– binding constants
– – binding energies and 27–28
– – determination 28–53
– data treatment for system having 1:1 and 2:1

complexations 58–59
– – spreadsheet for 65
– exemplified data treatment for 1:2

complexation system
– – case study 55–57
– – error estimation for general functions 57
– – modification for 1:2 complexations with

guest probe proton monitoring 57
– – spreadsheet 64
– experiment guidelines 29
– fluorescence quench system
– – error estimation for approximated

straight-line parameters by linear
regression 54–55

– – static quenching model 53–54
– modifications for 2:1 complexations 57
quantum chemical calculations 744, 745,

746–747, 755, 759, 764, 768, 774, 778. See
also first-principles approach

quantum mechanics (QM) 744
q-space approach 276
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r
radiotracer technique 106–107, 107
Raman optical activity (ROA) 337, 340
random conical tilt approach 693
reaction energies 755, 778
ReactLab 290
redox-controlled supramolecular switching

395–396
reference electrode 373, 376
resolution-of-the-identity technique. See

density fitting technique
resonance-enhanced multiphoton ionization

(REMPI) 132, 134–135
reversible polymers 592
R-factor (residual factor) 461
ring pirouetting motion 427
Roothaan equations 750, 751, 761
Rose–Drago method
– NMR spectroscopy 47–48
– UV/Vis spectroscopy 41–43, 61
Rosenfeld equation 356
rotational correlation time 314
rotaxanes 15, 17, 436, 545, 761
– systems based on 422–429

s
saturation fluence 323
scanning densitometers 681
scanning electrochemical microscopy

(SECM) 382
scanning probe microscopy (SPM). See also

scanning tunneling microscopy (STM)
– bicomponent supramolecular assemblies,

surface reactions, one-and
two-dimensional polymers 547–548

– calixarenes 540–543
– complex interconnected supermolecules

545–546
– coronenes 538–539
– crown ethers 539
– cryptants 539–540
– cyclodextrins 543
– macrocycles 539, 540
– molecular sieves 543
– porphyrin boxes 543
– porphyrins and porphyrin oligomers

544–545
– square and rectangular macrocycles

540
– strength 499–501
– supramolecular assemblies
– – bulk insulators and 548–549
– – grids, arrays, and chains and 546–547
– working of 501–503

– – atomic force microscopy 524–533
– – scanning tunneling microscopy (STM)

503–524
scanning tunneling microscopy (STM) 499,

500–502, 503–504. See also scanning probe
microscopy (SPM)

– designs 515
– difference between AFM and 533–534
– exemplary results on smaller molecules

534–538
– imaging with 509–513
– manipulating atoms and molecules with

520–524
– operation modes of 507–509
– tips 522–524
– tunneling spectroscopy 513–520
– working principle of 504–507
scan rate 379
scan speed 510
scattered circular polarization (SCP) 340
scattering absorption contrast 635, 637, 641
Scherzer’s equation 643
Scherzer optimal focus 644–645
Schrödinger equation, time-independent

electronic 748
sector field 136
self-assembly 8, 10, 737–738
self consistent field (SCF) equations 753
self-diffusion 198
self-organization 11
self-phase modulation, continuum generation

by 322
self-replication and supramolecular catalysis

13–15, 15
self-sorting 11–12
shared-electron-number (SEN) approach, to

hydrogen bond energies 775–777
Siemens star 646, 647
single-fiber spectroscopy 614–618
single-file diffusion 270–271
single-ion-in-droplet (SIDT) model 133
single-molecule force spectroscopy, of

supramolecular complexes 559–561
– functionally immobilizing supramolecules

561–565
– supramolecular interactions investigated by

AFM-SMFS 565–566
– – host–guest systems 566–578
– – hydrogen-bonded supramolecular

structures 578–580
– – mesoscale systems 592–603
– – metal–ligand interactions 589–592
– – π−π -interactions 581–589
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single-particle approach 630, 661, 665, 666,
692

– exemplified principles of 680–692
– three-dimensional characterization of

structurally persistent micellar assemblies
675–680

single-photon timing (SPT) technique 300,
305

– instrument 301
single-wall carbon nanotubes (SWNTs) 271
sinograms 688, 689
Slater determinant 749, 750, 752
small angle neutron scattering (SANS) 609
small angle X-ray scattering (SAXS) 609
social self-sorting 11
software packages 681
solution casting 537–538
spectroelectrochemistry 390–391
spectrophotometry and spectrofluorometry

288
– binding constant possible differences in

ground and excited state 293
– cooperativity and anticooperativity

290–292
– excitation energy transfer in inclusion

complex of multichromophoric
cyclodextrin with fluorophore 295–296

– photoinduced electron transfer in
calixarene-based supermolecule
293–295

– stoichiometry determination and association
constants of supramolecular complexes
288–290

spherical aberration 636, 637
spin coating 538
square scheme mechanism 396
square wave voltammetry (SWV) 386
stability constant. See association constant;

binding constant
stamping 536
static mode
– contact regime 526
– liquids 527
static step-wise view, on host–guest

recognition general mechanism 777–780
– environmental effects 783
– host-controlled association reaction

781–782
– rearrangement reactions 781
– template thermodynamics and kinetics

783
– template-free pre-orientation processes

780
– transformation step 782–783

steady-state anisotropy 314
Stern–Volmer equation 53
Stern–Volmer quenching constant 53
stoichiometry, determination of 29–32,

45–47
Stokes’ equation 198
Stokes’ radius 198, 225, 235
Stokes–Einstein equation 198, 235
streak cameras 300
supramolecular assemblies
– on bulk insulators 548–549
– and grids, arrays, and chains 546–547
supramolecular chemistry 129, 144,

191–192, 197, 209, 217, 250, 259, 277–278.
See also individual entries

– basic concepts in 4–5
– – cooperativity and multivalency 7–8
– – entropy factors 5–6
– – liquid crystals and supramolecular gels

18–21, 19
– – molecular complementarity 5
– – molecular devices and machines 15–18
– – self-assembly 8, 10
– – self-organization 11
– – self-replication and supramolecular

catalysis 13–15, 15
– – self-sorting 11–12
– – template effects 12–13, 14
– historical remarks on 1–2
supramolecular complex formation

566, 572
supramolecular inorganic chemistry 766
supramolecular polymers 254–258
supramolecular receptors 105, 112, 115, 124
supramolecular structures 479
supramolecular synthons 486
surface potentials 734
surfactins 694
synthetic ion channels and pores

characterization 711–713
– characteristics 719–721, 733–734
– – blockage and ligand gating 730–733
– – concentration dependence 722–724
– – ion selectivity 727–730
– – pH gating 721–722
– – size selectivity 724–725
– – voltage gating 725–727
– methods 713, 718–719
– – fluorescence spectroscopy with labeled

vesicles 716–718
– – planar bilayer conductance 713–715
– structural studies 734–735
– – binding to bilayer 736–737
– – location in bilayer 737
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synthetic ion channels and pores
characterization (contd.)

– – molecular recognition 738
– – self-assembly 737–738
synthetic transport systems 711
systematic absences. See systematic extinctions
systematic extinctions 474–475

t
target analysis 328
templated growth, of molecules 549
template effect 12–13, 14, 744, 758, 779, 784
tetrathiofulvalene (TTF) 398
theoretical methods 743–746
– qualitative understanding and

decomposition schemes 772–773
– – core-electron probe for hydrogen bond

interactions 774–775
– – interaction energy decomposition 774
– – SEN approach to hydrogen bond energies

775–777
– standard classification of intermolecular

interactions 766–768
– – cooperative effects 768–769
– – distributed multipoles and polarizabilities

769–770
– – local multipole expansions in MD

simulations 770–772
– static step-wise view on host–guest

recognition general mechanism
777–780

– – environmental effects 783
– – host-controlled association reaction

781–782
– – rearrangement reactions 781
– – template thermodynamics and kinetics

783
– – template-free pre-orientation processes

780
– – transformation step 782–783
– survey 746–748
– – connection to experiment 762–766
– – first-principles methods 748–754
– – linear scaling and multiscale modeling

760–762
– – molecular dynamics 756–760
– – supramolecular approach and total

interaction energies 754–756
thermal evaporation 536
thermal parameters 478
thermochemical data determination
– crown ether-alkali complexes 188–190
– – BIRD approach 190–191

thermochemical theory of template-assisted
elementary reactions (TAR) model 745,
778, 784

thin films, of molecules 534
3D monitoring of interactions, between gel

fibers and molecular and macromolecular
species 619–622

3D reconstruction resolution 690–692
3D volume calculation 685–686
threshold-collision-induced decay (TCID)

145
time-correlated single-photon counting

(TCSPC) 300
time-dependent density functional theory

(TDDFT) 343
time-gated systems 300
time-of-flight (reflectron) 136
time-of-flight (TOF) 131, 136, 138–139
time-resolved fluorescence techniques

296–297
– data analysis 304–305
– distribution recovery of decay times from

fluorescence decays 309–311
– excimer formation of cyanobiphenyls in

calix[4] resorecinarene derivative 309
– excitation energy transfer in self-assembled

zinc porphyrin and free base porphyrin
diad 307–308

– general principles 297–300
– lifetime standards 306
– phase-modulation fluorometry 302–304
– photoinduced electron transfer in

self-assembled zinc
naphthalocyanine–fullerene diad
306–307

– pulse fluorometry 300–302
time-to-amplitude converter (TAC) 300, 301
time zero 323
transient absorption spectroscopy 319–320
– broadband femtosecond pump–probe

set-up 323–325
– cation photorelease from crown-ether

complex 329–330
– charge separation in porphyrin–fullerene

diads 328–329
– data analysis 326–328
– general principles 320–321
– light-driven cationic shuttle 330, 332
– pump–probe spectroscopy with ultrashort

laser excitation 321
– time-resolved differential absorption

measurements 325–326
– white light continuum generation

321–323
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transient voltammetry 382
transmission electron microscopy (TEM)

258, 609
– contrast in 640
– – absorption contrast 641
– – amplitude contrast 649–650
– – phase contrast 642–649
– – scattering absorption contrast 641
– instrumentation 631
– – electron–specimen interactions

635–638
– – microscope 632–635
– – radiation damage 638–640
– sample preparation 650–651
– – cryo-techniques 654–660
– – negative staining preparation 651–654
– strategies and examples for supermolecular

structure characterization by 660–661
– – cryogenic electron tomography (cryo-ET)

693–698
– – exemplified principles of single-particle

approach 680–692
– – structural intermediate characterization

661–675
– – three-dimensional characterization of

structurally persistent micellar
assemblies 675–680

trehalose embedding 654
true gas-phase experiments 164
tungsten 522
tweezering/de-tweezering process 413

u
ultramicroelectrodes 381
U-tube studies 719
UV/Vis spectroscopy, binding constant

determination by 43–44
– complex concentration evaluation 33–34
– data treatment
– – error estimation 43
– – general view 41
– – Rose–Drago method 41–43
– precautions while setting concentration

conditions for titration experiment
34–41

– – correlation between [H]0, [G]0, x, and K
34–35

– – determination of K 37
– – [G]0 setting 36
– – [H]0 setting 36
– stoichiometry determination 29–32

v
Van der Waals forces 4
Vernier principle 93
vertical interchange manipulation 532
vibrational circular dichroism 338, 341–342
– baseline corrections and reliability in

352–354
– examples of applications 359
– – absolute configuration and detailed

structural parameters 359–360
– – biomolecule solution structure 361–362
– – supramolecular systems 362–363
– intensity calibration in spectroscopy

351–352
– measurements 347–350
vibrational damping 503
viologens 178
virtual separation and ligand screening

245–249
voltage gating 725–727
voltammogram 379, 381, 387

w
Wannier function’s center (WFC) 770–771
Wannier functions 770
Watson–Crick base pairing 190, 191
weak interactions 749, 767, 768, 778
weak phase object approximation 637, 642,

643, 649
weighted residuals 305
white light continuum 321
– generation 321–323
Woodhull Equation 731–732
work function, of metal 513
working electrode 373
worm-like-chain model 564

x
X-ray crystallography. See crystallography
X-ray diffraction (XRD) 610
X-ray radiation 636

z
z-calibration 511–512
zeolites 269–271
zero-point vibrational energy (ZPE) 755




