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absolute configuration (AC)
– chiroptical spectroscopies 505ff
– chiroptical techniques 312
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– coupling methodology, ECD 94
– CSDP 414
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– ECD simulation 77, 80, 391
– exciton chirality method 75
– experimental and theoretically predicted

chiroptical responses 70
– flack parameters 393
– flexible molecules 86–89
– 1H NMR anisotropy method 406
– homopolypeptides 311
– Kuchel stretching apparatus device 312
– MαNP acid method 407
– molecular chirality 391
– TDDFT simulation 77
– VCD spectroscopy 85, 401
– X-ray Bijvoet method 393, 394
– X-ray crystallography 414, 430
absorption-radiation methods 19
ACA, see automated consistency analysis
(ACA)

acetylene alcohols 401, 436
active pharmaceutical ingredients (API) 128
acyclic 1,2-glycols 399, 400
adamantane 500
ADEQUATE
– 1,1 513
– 1,n 498
Adiabatic Hessian (AH) model 37
aggregation number 348
alignment tensor
– Cartesian components 297
– condition numbers 298

– degree of order (GDO) 308
– dipolar coupling 297, 298
– molecular orientational distribution 297
– SVD 298
allenophanes 74
α-chiral primary amines 272
amine coupling 363
amine polystyrene resins 259
sec/prim-1,2-amino alcohol 268
Amsterdam density functional (ADF) 158
analog-to-digital converter (ADC) 451
analyte detection 359
ANN, see artificial neural network (ANN)
anthrylmethoxyacetic acid (9-AMA)
241–243

antibody s2G12 339
antibody–antigen interactions 374
anti-Stokes Raman scattering 155
apodization 456
aptamers 375
artificial neural network (ANN) 510
asperjinone 513
automated consistency analysis (ACA) 450
automatic structure verification (ASV)
– ACA system 450
– auto assignments 483
– Baye’s theorem 446
– binary classification metrics 485
– bosutinib 443
– computer tools 450
– correct vs. incorrect assignments 483
– deconvolution, see deconvolution
– description 447
– diastereotopic protons 487
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– Fourier uncertainty principle 451
– integral transform (IT) 449
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automatic structure verification (ASV) (contd.)
– Mnova 450
– molecular similarity 485
– NCS and PCS 485
– negative threshold (NT) 486
– NMR automatic verification, see NMR

automatic verification
– NMR data sets 474
– NMR prediction 473
– NN 481
– peak labeling 479
– positive and negative control structures

487
– prediction bounds metrics 481, 482
– 13C satellites 480
– scoring assignment 482
– scoring system 470, 479, 482
– spectral synthesis 474
automatic verification expert system 469

b
baccatin III, 10-deacetyl 503
Bayes’ theorem 446, 486
benzene ring protons 412
β-cyclodextrines 127
β-ketophosphonates 428
binding affinity and kinetics
– binding constants 341
– equilibrium 368
– functional and screening assays 368
– ligand immobilization 368
– ligand valency 368
– parameters 368
– proteOn instrument platform 369
– SPR binding experiment 369
– steady state analysis 368
binding experiment, SPR
– analyte molecules 365
– binding and regeneration cycles 366
– ligand–analyte interaction 365
– sensorgrams 365
Biotin CAPture kit 375
biotinylated ligands 364
bis-(R)-9-AMA ester 270
Boltzmann distribution law 11
Born–Oppenheimer approximation 29,
149

bosutinib 443
Brønsted and Lewis acidity 183
2,3-butanediol 400

c
calibration-free concentration assay (CFCA)
370

camphorsultam dichlorophthalic (CSDP) acid
– acid method 416
– chiral alcohol 428
– chiral glycol 74, 428
– diphenylmethanols 419
– enantiopure 415
– ethyl ester 79, 430
– molecular motor 423
– sulfonamide group 414
CASE, see computer-assisted structure
elucidation (CASE)

13C CPMAS NMR spectra 192, 199
CD exciton chirality rule
– Cotton effects 398
– description 396
– electric transition dipole moment 397
– rotational strength 396
– sum rule 397
– theoretical mechanism 398
cephalandole A 494
cephalosporolide C 492
CHARGE 473
chemical accuracy 31
chemical ionization (CI) 495
chemical shift anisotropy (CSA) 502
chemspider 133
chiral derivatizing agents (CDAs) 260–261
– advantages 273
– barium perchlorate addition 252
– conformational composition 253
– conformational sp/ap equilibrium 252
– (R)-MPA ester 252
– secondary alcohol 253, 254
chiral solvating agents (CSAs) 260–261
– α- and β-hydroxy acids 261
– beta amino alcohols 260
– 1,1′-binaphtalene-2,2′-diol (BINOL) 261
– BPG 260
– and CDA methods 260
– experimental procedure 261
– hydroxyl acids 262
– norephedrine 260
– trimethyl borate 261
chirality
– definition 65
– enantiomers 66
– (R)-thalidomide 66
chiroptical method
– AC assignment 70
– advantages 100
– circular dichroism 67
– CPL components 68
– elliptically polarized light with optical

rotation 68
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– energy ranges 69
– ETDM 68, 69
– MTDM 69
– absolute configuration 505ff
– cryptochirality 506
– neopentane 509
cholest-5-ene-3α, 4α-diol benzoate 395
chromane 86, 88
circularly polarized lights (CPL) 66, 67, 68
collision induced dissociation (CID) 106,
114, 122, 126

combining rotation and multiple pulse
sequences (CRAMPS) 180

Complete Active Space Self-Consistent Field
(CASSCF) methods 71

complete relaxation and conformational
exchange matrix (CORCEMA) 329

complete relaxation and conformational
exchange matrix-saturation transfer
(CORCEMA-ST)

– computational docking 339
– protein-ligand complex 337
computational spectroscopy
– Adiabatic Hessian (AH) model 37
– advantages 31
– anharmonic force field 33, 41
– anharmonic vibrational frequencies 35
– anharmonic vibrational spectra 34, 45
– anisole molecular complexes 50, 51, 53
– B2PLYP/B3LYP approach 36
– Born–Oppenheimer and harmonic

approximations 29, 36
– CC/B3LYP approach 36
– centrifugal-distortion constants 34
– circular dichroism (CD) methods 28
– CODECS 55
– conformational sampling 30
– DFT 32
– dipolar hyperfine coupling 39
– dipole moment components 33
– double-harmonic approximation 35
– electric and magnetic moments 38
– electric-field gradient tensors 34
– electronic spectra 36, 37
– equilibrium structure 40
– ESR spectroscopy 39, 53
– FCΓF03F3AH and FCHTΓF03F3AH

models 47, 48
– Fermi contact 39
– force constants 35
– Fourier transform microwave spectroscopy

28
– Franck–Condon approximation 36
– Gaussian basis sets 39

– glycine 43, 44, 363
– Herzberg and Teller (HT) 37
– hybrid CCSD(T)/DFT approaches 36
– hyperfine parameters 34
– isotropic hyperfine coupling constants 49
– linear and nonlinear spectral responses 32
– nitroxides 38
– normal modes 37
– perturbing effects 33
– PES 29, 30
– Polarizable ContinuumModel 50
– predictive and interpretative capabilities

27
– property surfaces 31
– QM/MM schemes 39
– quadrupole-coupling constants 43
– rotational spectroscopy 34, 40
– solvent-driven equilibria 54
– Stochastic Liouville equation 54
– TD-DFT 32
– vertical gradient (VG) model 37
– vibronic transitions 38
– Zeeman interaction 38
– ZPVE 32
computer-assisted structure elucidation
(CASE) 512, 513

conductor-like screening solvent models
(CPCM) 72

Cornilescu quality factor (Q) 301
Coulomb Attenuated Approximation B3YLP
(CAM-B3LYP)

covalent immobilization
– amine coupling 363
– glycine 363
– cucurdiol 496
cyclooctenone, (Z)-8-methoxy-4 47, 48
cytosine 164–168
– polycrystalline cytosine 167, 168

d
data-dependent acquisition mode (DDA) 115
Davidov splitting 75
DAVINS 450
deconvolution
– GSD algorithm 476
– Lorentz–Gauss transformation 478
– scoring system 480
density functional theory (DFT) 32, 184
derivatization procedure 264
desorption electrospray ionization (DESI)
108

diastereotopic groups
– HMQC/HSQC 305
– methylene groups 304
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diastereotopic groups (contd.)
– prochiral groups 303
dibromopalau’amine 313
diffusion ordered spectroscopy (DOSY) 344
– diffusion coefficients 344
– exchange regimes 346, 350
– host-guest 351
– spectrum 345
– titration 349
dihexanoylphosphatidylcholine (DHCP)
286

digital resolution 451
digoxin 463
diketone 76
dimers and pseudo-dimers
– fibrosterol sulfate 309
– homodimeric alkaloid 309
– J-coupling and NOE 310
– NMR signals 308
dimethylpiperazine 122
dimyristoyl phosphatidyl-choline (DMPC)
286

1,3-diphenylguanidine 134
dipolar coupling 500
Doppler effect 17
double-bond equivalent (DBE) 116
double-harmonic approximation 35
double-quantum coherence (DQC) 213
dynamic nuclear polarization (DNP) 214,
217

e
19-OH eburnamonine alkaloid 315
ECD, see electronic circular dichroism (ECD)
edaxadiene 492
Einstein’s coefficients 10, 11
elastic scattering 22
electric transition dipole moment (ETDM)
68, 69

electromagnetic radiation 2–4, 9
electronic impact 495
electron spin resonance (ESR)
– computational and experimental

parameters 50
– nitroxides 38
– spin relaxation techniques 38
– theoretical aspects 38
electronic circular dichroism (ECD)
– ab initio based 73
– advantages 73
– cotton effect 80
– empirical methods 74, 75
– exciton chirality method 394
– exciton coupling 75–77

– limitations 73
– and ORD 97
– simulation via ab initio methods 77, 80
– theory and mechanism 394
– and VCD 97
– vibronic coupling 82
emission based methods 20
epitope mapping
– indomethacin 338
– STD intensity 336
(+)-erythro-mefloquine molecule 315
esterification shifts 254–257
– absolute configuration, secondary alcohol

257
– 9-AMA ester derivative 255
– chiral alcohols 256
– single derivative method 254
4-ethyl-4-methyloctane 413
equilibriun binding constants 342, 349,
351

(+)-erythro-mefloquine molecule 315
exciton chirality method 394
– exciton coupling 75
even-electron rule 121

f
fast atom bombardment (FAB) 495
Fermi contact 39
fibrosterol sulphate A 309
field’s rule 119
floating chirality 306
fluorescence spectroscopy 20
force constants 35
Fourier transformation 16
Fourier uncertainty principle 451
fragmentation reactions, MS
– additional strategies and tools 123, 124
– DBE 116
– even-electron ions 118, 121, 122
– odd-electron ions 116, 118
– protonated amine 118, 119
Franck–Condon approximation 36
Frank–Condon integrals 82
free induction decay (FID) 16, 451
full-width at half maximum (FWHM) 109,
165

g
gauge including atomic orbitals (GIAO)
method 191

global spectral deconvolution (GSD) 476
GLOB model 49
glutamic acid 43
G protein-coupled receptors (GPCRs) 373
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h
Hanning function 457
helianane 496
helium nanodroplet spectroscopies 28
Herzberg and Teller (HT) 37
heteronuclear multiple quantum coherence
(HMQC) 464

heteronuclear single quantum coherence
(HSQC) 464

– acquisition parameters 468
– processing parameters 469
– pulse sequence 466
hexacyclinol 511
high-power decoupling (HPDEC) NMR
spectra 191

high-resolution instrument (HRMS) 109, 111
high-resolution laser-induced fluorescence
(HR-LIF) 28

HOSE 472

i
INADEQUATE experiments 203
indirect competitive method 377
INPHARMA 333
interchromophoric interaction 75
ion-trap CID 114, 126
ion-trap MSn instrument 114
IR/Raman principles
– ADF program 158
– anti-Stokes RS 155
– Born–Oppenheimer approximation 149,

169
– 2-butyne molecule 161
– constitutional and geometrical isomers

163, 164
– cytosine 164–168
– diatomic molecule 150, 152
– D3h group character table 161
– dipole moment and polarizability

153–155, 157
– electric dipole selection rules 160
– equilibrium polarizability tensor 154
– FWHM 145
– improper rotations 162
– M-1 stretching modes 149
– molecular axes conventions 163
– molecular vibrations 145
– nano-FTIR 148
– nano-Raman identification 148
– non-linear molecule 149
– normal modes 162
– off resonance Raman spectra 157
– plasmonic structures 169

– point groups D4h and D6h-the C2 axes 158,
163

– polarization sensitivity 160
– RAIRS 160
– Raman scattering 147, 507
– Rayleigh scattering 155, 507
– resonance Raman scattering (RRS) 155,

157
– restrictions on quantum transitions 159
– ROA 147
– Stokes RS 155
– Streamline™ mapping 147
– symmetry operations 160
– VCD 147
– vibrational assignment 163, 164, 166–168
– vibrational transitions 149
– vibrational wavenumbers 159, 164
isorhamnetin 121
isothermal titration calorimetry 371

k
Karplus equation 280
Kretschmann configuration 361
Kronig–Kramers relations 453

l
LAOCOON 449
ligand–receptor equilibrium 323
linear prediction (LP)
– backwards LP 461
– damped sinusoids 460
– forward LP 461
linearly polarized light (LPL) 65, 66, 67, 69
liquid secondary ion MS (LSIMS) 495

m
MαNP acid method 409
Mössbauer spectroscopy 20
macroscopic magnetization 15
magic angle spinning (MAS) 174, 175, 503
magnetic spectroscopies
– 1H-NMR and 13C-NMR 12
– electronic spin resonance (ESR) 50
– Fourier transformation 16
– free induction decay (FID) 16
– magnetogyric ratio 13
– NMR spectroscopy 14, 15
– nuclear magnetic moment 12
– spin energy differences 13
magnetic susceptibility
– aligning media 286
– DHCP 286
– DMPC 286
– lyotropic phases 286
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magnetic susceptibility (contd.)
– Helfrich phases 287
– PBLG 287
– PELG 287
– quadrupolar splittings 286
– strain gels 290
– strychinine magnetic susceptibility tensor

285
– tensor 284
– weak-aligning media 286
magnetic transition dipole moment (MTDM)
69

magnetogyric ratio 13
malhamensilipin 496
mass spectrometry (MS)
– analytical strategies 128
– application 106
– chemical synthesis 105
– collision induced dissociation 106
– data acquisition strategies 115
– ESI 106
– fragmentation reactions, see fragmentation

reactions, MS
– GC-MS 106
– identification and structure elucidation

126
– identification of unknowns 131, 132, 134,

135
– ionization techniques 107–109
– LC–MS 106
– library collections 126
– LSIMS 495, 512
– mass analyzers 109–111
– MS–MS experiments 136
– SRM transitions 126
– tandem mass spectrometry technologies

111, 112, 114
– matrix-assisted laser desorption/ionization

(MALDI) 108, 111
McLafferty rearrangement 118, 123
mefloquine 493
MELODI-HETCOR spectrum 210
microwave spectroscopy 19
Mnova Verify 450
mono and polyfunctional compounds 243
monoterpene chromane ester 88f
MPA ester
– absolute configuration 246, 251
– bis-(R)-MPA amidoester of

(S)-2-aminopropan-1-ol 268, 269
– bis-(R)-MPA derivation 266
– conformational equilibrium 246
– conformers sp 243
– diacetone-D-glucose 245

– polyfunctional compounds 247
– prim/sec-1,2-diols 248, 250
– shielding/deshielding effects 251
MSpin software 302

n
negative control structures (NCS) 485
negative threshold (NT) 486
neopentane 509
neural network algorithm 473
neutral-loss analysis modes 115, 131
NMR automatic verification
– ADC 451
– adquisition and processing parameters

464, 465
– automatic verification expert system 469
– FID 451
– Fourier transform (FT) 451
– linear prediction, see linear prediction
– performance 483
– relaxation times and delays 462
– SNR 452
– window functions, see window functions
– ZF, see zero filling (ZF)
NMR crystallography 217, 219
Nosyberkol 492
nuclear magnetic resonance (NMR)
– adquisition and processing parameters

464, 465
– aggregation number 348
– axial-axial relative orientation 281
– bimolecular association equilibrium 324
– chemical bonding pattern 279
– chemical exchange 346
– chemical shift calculation 510
– chemical shift correlation 498
– correlation time 325
– diffusion and molecular structure 343
– diffusion coefficients 344
– dipolar–dipolar coupling 281
– dipolar Hamiltonian conventions 282
– DOSY 344
– energy levels 279
– equilibrium binding constant 351
– internuclear vector 282
– isotropic solution 283
– Karplus equation 280
– magnetic susceptibility, see magnetic

susceptibility
– molecular orientation 281
– multiple quantum spectra 498
– 2H NMR experiments 176
– NOE 280
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– non-covalent transient intermolecular
interactions 347

– Pake doublet 283
– paramagnetic systems 288
– PH-gels 290, 291
– pulse field gradients (PFG) 343
– pulse techniques 14
– relative configuration (RC) 279
– residual dipolar coupling 284
– scalar coupling 280
– screening 347
– self-aggregation 349
– spin-echo 344
– stretching apparatus 291
nuclear overhauser effect (NOE)
– amide protons 331
– CORCEMA 329
– cross-relaxation 325, 333
– definition 324
– growth curves 332
– perturbation 325
– protein-carbohydrate interactions

330
– quantitative analysis 332
– TR-NOE 329
number of nuclides test (NN) 481
Nyquist sampling criterion 452

o
Octant Rule 74
off-diagonal DQ cross-peaks 206
oligonucleotides 375
optical biosensors 384
optical rotation 65
optical rotatory dispersion (ORD)
– advantages 96
– and ECD 97, 98
– and VCD 99
– computational chemistry 96
– intrinsic rotation 96
– limitations 96
– measurement 95
oxirane, dimethyloxirane 48

p
Pake doublet 501, 283
paramagnetic alignment 288
paramagnetic relaxation enhancements
289

periodic mesoporous organosilica (PMO)
systems 188

Perylenediimide (PDI) 195, 197
pharmaceuticals
– amorphous solid dispersions 206

– 13C CPMAS NMR spectrum 199
– ciprofloxacin (CIP) 199
– 13C ssNMR 197
– 2D 13C–13C INADEQUATE experiments

203
– 2D 1H-19F LGCP-HETCOR NMR

experiment 203
– 2D 1H-1H DQMAS NMR experiment

203
– H-bonding network and local structural

environments 203
– off-diagonal DQ cross-peaks 206
– XRD methods 197, 199
phase corrected magic-angle turning
(PHORMAT) technique 194

phenylethyl isocyanide (PENC) 93f
plasmon waveguide resonance spectroscopy
(PWR) 384

polymorphs 494, 503
poly-γ-ethyl-L-glutamate (PELG) 287
potential energy surface (PES) 70, 78, 80, 97,
99

– definition 29
– dihydrazine 29
– electronic energy 29
– equilibrium geometry 37
– polynomial approximation 35
– property surfaces 31
precursor-ion analysis modes 115, 131
prim/sec-1,2-diols 248, 250, 251, 270
propane-1,2-diol,2-(1-naphtyl) 393
protein–protein/peptide interactions
– activity tests 372
– assay development 372
– ELISA 372 384
– GPCRs 373
– protein-ligand complex 339
– sensor chips 372
pyridine, dimethyl 2,5-dicarboxylate 477

q
quadrupole-based hybrid systems 112
quantum mechanical (ab initio) methods
– application 72
– CASSCF 71
– chiroptical responses 72
– computer programs 71
– conductor-like screening solvent models

72
– Coulomb Attenuated Approximation B3YLP

71
– DFT method 71
– hybrid functionals B3LYP and B3PW91 71
– polarization and diffuse basis 72
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r
radiation scattering 21, 22
radiations
– absorption/emission 6, 7
– Boltzmann distribution law 11
– Einstein’s coefficient 10, 11
– electromagnetic 1–4, 9
– Hamiltonian operator 7
– interaction of light with matter 1
– Laplacian operator 7
– line widths 15, 17
– Planck radiation law 11
– Schrödinger equation 7, 8
– selection rules 17, 18
– spectroscopy 1, 2
– time–independent function 7
Raman optical activity (ROA) 147, 507, 508
Rayleigh limit 448
Reaxys database 135
relative configuration (RC)
– alignment tensor 305
– conformational flexibility 307
– Eckart transform 306
– flexible molecules 305
– multitensor approaches 307
– single tensor 306
relaxation time and delays 462
residual dipolar couplings (RDCs)
– 13C 1H detected experiments 292
– absolute configuration, see absolute

configuration
– Cornilescu quality factor (Q) 301
– E.COSY and P.E.HSQC experiments 296
– diastereotopic groups 303
– F2-coupled experiments 292
– pulse sequence 295
– SVD 300
residue screening 126
resin bound CDA 257–259
– advantages 259
– assignment of absolute configurations 258
– (S)-butan-2-ol 259
– CDA 258
– classical NMR procedures 257
– microscale level 259
– mix and shake method
– – hydroxy group 259
– – secondary alcohols and primary amines

based CDAs 258
– – sulfonic acid and amine polystyrene resins

259
– polystyrene-bound chiral derivatizing agents

258
– sulfonic acid 259

resonance enhanced multi-photon ionization
(REMPI) spectroscopy 28

retro-Diels-Alder (RDA) fragmentation 118,
121

rhamnetin 121
rigid molecules
– cyclopentabenzofurane 302
– MSpin software 302
– 2-phenylbenzazepine 302
– vibrational correction 301
ring double bond (RDB) 116
ROA, see Raman optical activity (ROA)
rotational strength 396

s
santonin 480
saturation transfer difference spectroscopy
(STD-NMR)

– binding constants 342
– CORCEMA-ST 337
– epitope mapping 336
– ligand binding epitope 333
– ligand screening 335
– principle 335
– protein-ligand complex 339
– saturation response 368
– saturation time 340
scanning probe microscopy (SPM) 494
scattered circular polarization (SCP) 508
Schrödinger equation 7, 8
scoring system
– quality (Q) 471
– score (s) 471, 479
– significance 471
selected-ion monitoring (SIM) mode 109
selected reaction monitoring (SRM) mode
112

selective complexation 252–254
semi-empirical method 74
sensor surface
– amine coupling 363
– covalent immobilization, see covalent

immobilization
– flow cells (FCs) 362
– ligand immobilization 362
– non-covalent immobilization 364
– self assembled monolayer (SAM) 362
– sensor chips 362, 373, 378
sensorgrams 365
SEROA, see surface-enhanced ROA (SEROA)
Shigemi tubes 344
signal-to-noise ratio (SNR) 452
sildenafil 484
single derivatization methods 243–257
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singular value decomposition (SVD)
methodology 298

solid-state NMR (ssNMR) spectroscopy
– 13C–13C correlations 210
– 2D 13C–13C planes extraction 210
– 2D 1H–15N HETCOR experiment 207
– chemical shift tensor 502
– CSA 502
– 2D 15N-detected 1H-15N

MELODI-HETCOR spectrum 210
– dipolar coupling 500
– DQ excitation 213
– dynamic nuclear polarization (DNP) 214,

217
– guest molecules adsorbtion 182
– 1H double quantum (DQ) MAS 185
– histidine 207
– hydrogen bonding 178, 180
– in f-MLF-OH 210
– inter- and intra-molecular interactions 173
– line-narrowing and sensitivity enhancement

methods 174, 175
– MAS technique 503
– multidimensional ssNMR spectroscopy

210
– 14N indirect dimensions 207
– Pake doublet 501
– polymorphs 503
– pharmaceuticals, see pharmaceuticals
– PHORMAT technique 194f
– probe molecules 183–185
– probes 175, 176, 178
– proteins and supramolecular systems 206
– proton-detection local field NMR 178
– pulse sequences 174f
– quadrupolar coupling 500
– RDC 175
– retinylidene chromophore 211
– separated local field NMR 178
– 13C and 29Si CPMAS NMR spectra 189
– 2D 1H-29Si HETCOR NMR 190, 191
– 29Si MAS and CPMAS experiments 190
– symmetry environment parameters 503
– tensor 502
– TPP 504
– xenon 180
spectroscopic techniques
– absorption-based methods 19
– classification 18
– emission-based methods 20
– scattering and diffraction methods 21–23
staurosporine 499
Stejskal–Tanner equation 344
Stevenson’s rule 118

Stokes–Einstein equation 343
Streamline™ mapping 147
stretching apparatus 291, 311
surface plasmon resonance (SPR)
– antibody–antigen interactions 374
– binding affinity and kinetics, see binding

affinity and kinetics
– binding assay 359
– binding experiment, see binding experiment,

SPR
– biosensors 359
– capturing methods 375
– concentration analysis 370
– general aspects 360
– imaging 384
– indirect competitive method 377
– instruments 361
– Kretschmann configuration 360
– mass transport 379
– matrix effects 380
– microfluidics 376
– molecular interaction 367
– oligonucleotides 375
– optical biosensors 384
– photonic crystal sensors 376
– polymer hydrogels 377
– protein–protein/peptide interactions, see

protein–protein/peptide interactions
– PWR 384
– refractive index increments 383
– refractive index jumps and baseline drifting

381
– sensor surface, see sensor surface design and

preparation
– small molecules 378
– solubility and organic solvents 382
– steric hindrance effects 379
– thermodynamics 371
surface-enhanced Raman scattering (SERS)
509

surface-enhanced ROA (SEROA) 510

t
tandem HPLC-NMR
– (R)- and (S)-9-AMA ester 263
tetracyanobutadienes (TCBDs) 80
tetralol, cis-2-butyl-2-methyl-1 409, 412, 414
transferred nuclear overhauser enhancement
(TR-NOE)

– cross relaxation rates 327
– diagonal peaks 329
– protein-ligand complex 327
– off-rate constant 331
– quantitative analysis 332
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transferred nuclear overhauser enhancement
(TR-NOE) (contd.)

– and spin diffusion 328
transient intermolecular interactions 323,
347

trimethoprim (TMP) 128, 130
trimethylphosphine (TMP) 183, 184
trimethylphosphine oxide (TMPO) 183,
184

triphenylphosphite (TPP) 504
truncation 455

u
uracil anion, ESR 48

v
vannusual 511
vatiparol 314
Vertical Gradient (VG) model 37
vibrational circular dichroism (VCD)
82–95

– AC assignment 86, 88, 89, 94
– advantages 85
– Boltzmann-weighted rotational strength

405
– complexity levels 86
– and ECD 97
– electric and magnetic dipole transitions

moments 85
– 4-ethyl-4-methyloctane 403, 404
– exciton coupling methodology 86, 94,

95
– H-bonding and van der Waals variety 90
– IR region 84
– limitations 86
– Lorentzian band-shape 84
– measurement 82
– and ORD 99
– polarizable continuum models 91
– robustness criterion 85
– solute-solute interactions 93–94
– solute-solvent interactions 90–93
– qualitative interpretation 85
– typical solvents 82
– ζ-factor 85

vibrational spectroscopy, see also IR/Raman
principles

– chemometrics 147
– practise 145
– VPT2 approach 35
vibrational optical activity (VOA) 507
vibrational wavenumbers 159
vibronic coupling 82
vitamin B12 370, 498

w
Wieland Mischer ketone 433
window functions
– apodization 456
– Fourier domain 455
– Hanning functions 457
– Lorentz-to-Gauss transformation 457
– resolution enhancement 457
– sensitivity enhancement 456
– sine-Bell function 458f
– truncation 455
– weighting functions and integration 458,

459
– weighting/windowing 456

x
129Xe NMR applications 180
X-ray absorption spectroscopy (XAS) 19
X-ray crystallography
– acyclic and cyclic aliphatic alcohol 432
– Bijvoet method 393
– Bijvoet pairs 394
– CSDP 414
– MαNP 430
– Miller indices 494
X-ray diffraction
– powder 494
– single crystal 494

z
zero filling (ZF)
– digital resolution 452
– FID 453
– pyridine 455
zero-point vibrational energy (ZPVE) 32


