
521

Index

a
ab initio molecular dynamics 68, 86, 355
ab initio potential energy surface (PESs)

303
acetonitrile (ACN) 132, 134, 139, 233,

244, 257, 266, 268–270, 273–283,
285, 286, 492

2-acetyl-1,8-dihydroxy-3,6-
dimethylnaphthalene 194, 199

adenine 41, 50, 51, 184
adenine crystal 50
adiabatic ionization energy 316, 325
Aib foldamer 490, 495, 499, 500
alcohol-water systems

alcohol concentration and temperature
464–470

importance of 455
literature review of 457–462
spectral decomposition and probes for

characterization 456–464
alleno-acetylenic cage (AAC) 511–513
alternating least squares (ALS) method

417, 418, 428
amide-appended corannulenes 511
γ-aminobutyric acid 213
aminocyclohexanecarboxylic acid

(ACHC) 480, 481, 492, 502
aminoisobutyric acid (Aib) 489, 490,

492, 494–497, 499–501
anions of ionic liquids 124
anomalous Ubbelohde effect 356
aplanar proton-transfer mechanism 107
apolar gases 448

ATR-FUV spectrometer 409, 411, 428
attendant protium-deuterium isotopic

ratio 89
attenuated total reflection (ATR)

spectroscopy technique 128
attractive or repulsive interactions 488

b
backbone CONH(D) isotope effects 186
Badger-Bauer correlation 380
barrier-penetration phenomena 90
basis set superposition error (BSSE) 377
Beer-Lambert law 127, 445
benzene dimer 317
benzoic acid (BA) 219–225, 360–362
bifunctional 2-naphthols 285–288
binding energy of H-bonded complexes

314–331
Birge–Sponer extrapolation method 296
Birge–Sponer (BS) extrapolation

technique 325
bis(2-quinolylmethyl)(2-pyridylmethyl)

amine (BQPA)-ligated copper
complex 495

2,6-bis(N-imidazolidin-2-onyl)pyridines
488

blueshifted H-bonds 345
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Born–Oppenheimer Molecular Dynamics
spectroscopic 41

Brønsted-type PT reactions 261
bulk water

OH (OD)-stretching mode 438
temperature-dependent infrared

spectra 439–441

c
campestarenes 508, 510
canonical tunneling 92
carboxylic acid dimers ignoring Fermi

resonances
gaseous acrylic and propynoic acids

15, 17
gaseous and liquid acetic acid dimers

14–16
carboxylic acids account Fermi

resonances
combined crystalline oxindole acid

dimers 31
crystalline adipic acid 16, 18
crystalline furoic acid dimer with slow

mode Morse potential and Fermi
resonances 28–30

crystalline H(D)-3-thiopheneacrylic
acid 20, 24

crystalline polarized and unpolarized
glutaric acid 17, 20, 21

crystalline thiopheneacetic acid 17,
20, 23

H-bonded compounds, combined
crystalline oxindole acid dimers
31

liquid formic acid mixing of monomer
and dimer 27, 29

l.2-naphtylacetic acid (2-NA) crystals
20, 21, 25

monomer of (CH3)2O… HCl, electrical
anharmonicity 34–36

Morse potential 23–24, 26
phosphinic acid dimer 31, 33, 34
phthalic and terephthalic acid crystals

25, 27–29
6-carboxy-2-naphthol 264

carboxy-substituted naphthols 265
Car–Parrinello molecular dynamics 41,

56
CBr3COOH 217
CCl3COOH 217
CF3COOH 217
chain length effect on the degree of

self-association of 1-alcohols
237–240

charge assisted hydrogen bonds (CAHBs)
124, 131–134

chelate-ring breathing 100
chelate-ring deformation modes 100
chemically equivalent oxygen moieties

91
2-chlorobenzoic acid (2CBA) 221, 222,

224, 225
cis-1,2-dimethylcyclohexane 513
classical hydrogen bond 129–131
classical view 442
Cl/F-H stretchings 39
1-Color REMPI (1-C-REMPI) spectrum

330
condensed-phase acid dissociation

constants 89
continuum of hydrogen bonding 87–93,

97
cooperative resonance-assisted hydrogen

bonds 134–138
corrphycene 146, 152–154, 169
Cotton effect 510–512
Coulomb interaction 263, 268, 285
Coulomb potential 263
coupled-cluster theory 93, 94, 107
coupled reaction-diffusion reactive system

262
4-cyano-2,2,6,6-tetramethyl-3,5-

heptanedione enol 197
cyclic hydrogen bond chains

in alleno-acetylenic cages 512
amide-appended corannulenes 511
G-quadruplexes 508
open and closed form of the AAC 512
4-pyrrolidinopyridines 513
tautomerism in campestarenes 510
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cyclic trimer of (HCl)3 305
cyclochiral 513, 514
cyclohexane 243, 482, 487, 503
cyclohexanol 243, 244
cyclohexene-1,2-dicarboxylate

monoanion 195
cyclopropanes 482
cytosine crystal 51–52

d
delocalization of probability density 86
density functional theory (DFT)

calculations 40, 68, 75, 146, 173,
175, 176, 186, 240, 241, 253, 453

deuterium 74
isotope effects on chemical shifts

176–177
isotope effects on 1H chemical shifts

187
deuterium kinetic isotope effect (DKIE)

91, 97, 103–105
2,4-dialkoxy-meta-aminomethylbenzoic

acid (MAMBA) scaffold 486
2,6-dibromophenol 249–251
dicarboxylic acid anion system 195
2,6-dichlorophenol 249–251
difluorobenzene 299–300, 331
difluoromaleate monoanion 195
2,6-difluorophenol 249–251
2,6-dihalogenated phenols 249, 251
2,6-dihalogenophenols 249, 257
dihydrogen bonds 124
diisopropylamine-formate system 189
β-diketone systems 197
dimensionless oscillator strength 309,

310, 313
dimer strong anharmonic coupling theory

diabatic approximation for monomer
3, 5–6

dimer involving damping Davydov
coupling and Fermi resonances
12–13

Fermi resonances 6–8
H-bonded centrosymmetric dimer

8–13

dimethyl ether (DME) 39, 40, 42, 314
dimethylsulfoxide (DMSO) 130, 131,

135–138, 271, 273, 486, 506
dipalmitoylphosphatidylcholine

(DOPC)-derived vesicles 496
dipole moment function (DMF) 36,

253–256, 309, 385
2,3-dipyrrol-2-ylquinoxalines 190
Dirac constant 69
dispersed fluorescence (DF) spectra 102,

103
dispersed fluorescence (DF) spectroscopy

98
dissociation energy 296

of cationic H-bonded complexes
325–328

of H-bonded complexes 296–297
SEP-REMPI technique 328–331

of the ionic complex 316
DME-HCl complex 40, 46, 47
DME-H(D)Cl complexes 45–47
DME-HF complexes 39, 40, 44–48
donor-acceptor distance 85, 86, 88–92,

94, 95, 104–107, 145, 152
double boundary (DB) solution 267, 284
dynamical tunneling phenomena 92
dynamic foldamers 489, 494

hydrogen-bonded 488–501
reversible hydrogen-bond directionality

in 501–508
dynamic view 442

e
electrolyte aqueous solutions 411–412
electron density 50–52, 89, 94, 126, 169,

192, 193, 295, 413, 468, 501
electronically excited HFF 102, 107
Energy gap law 301
energy splitting 67, 69, 97, 104
EOM-CCSD method 414–416, 418
equilibrium constant 271, 279, 280, 285,

307–309, 351, 353
equilibrium dissociation energy 294,

333–335
ethaline (ETH) 132
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excess spectroscopy 126–129
excited state intramolecular hydrogen

transfer in tropolone 71, 75–79
excited-state potential surfaces 106
experimental binding energy 295, 305

f
far-ultraviolet (FUV) spectroscopy

biomedical science 429
characteristics and advantages of

410–411
development of 428
of electrolyte aqueous solutions

411–412
Group I, II, and XIII cation 412
interfacial water adsorbed 416–418
lithium ion (Li+) 424–427
nylons 422–424

F-H stretching absorption band 46
fifth, interstitial, non-tetrahedral or

mismatched water molecules 454
first-order saddle point 67, 87
five unit cells 52, 53
fluorescence-based spectroscopic probes

98
fluorescence excitation spectra of HFF

isotopologs 99
2-fluorobenzoic acid (2FBA) 220, 221
foldamers 480

Aib 490, 495, 499, 500
β-Hairpin-mimetic trimeric MAMBA

486
dynamic (see dynamic foldamers)
helical aromatic oligoamide 484
hydrogen-bonded (see hydrogen-

bonded foldamers)
hydrogen-bonded dynamic (see

hydrogen-bonded dynamic)
reversible hydrogen-bond directionality

in dynamic (see reversible
hydrogen-bond directionality in
dynamic)

fragment molecular-orbital-
multicomponent molecular-orbital
method 175

Franck–Condon type progressions 43
Frank–Condon (FC) distribution 317
free energy of complexation 307
freon cryosolvents 188
Fukui functions 50

g
GAMESS 71
gas-phase proton affinities 89
gauche/anti conformations 487
Gibbs Free energy of H-bonded complex

formation 307–314
G protein-coupled receptor (GPCR) 496
G-quadruplexes 508
ground-state potential surfaces 95
ground-state properties of model systems

93–97
ground-state TrOH and HFF 94
guanine crystal 51
Gutmann-Beckett scale 360

h
β-hairpin-mimetic trimeric MAMBA

foldamers 486
halogen-substituted acetic acids

215–219, 228
H-bond acceptor (HBA) 273, 304, 314,

321
H-bond characteristics

correlations between geometry 165,
166

corrphycene 152–154
hemiporphycene 150–152
inverted/confused porphyrin 162–164
isoporphycene 154–156
neo-confused porphyrin 164–165
parameters 167–168
porphine 147–148
porphycene 148–150
porphyrin-(2.2.0.0) 156, 157
porphyrin-(3.1.0.0) 157–158
porphyrin-(4.0.0.0) 158–162
tautomerization mechanisms 168–169
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H-bond dissociation energy, multiphoton
ionization (MPI) techniques
316–324

H-bond donor (HBD) 270, 273, 274, 304,
308, 311, 314, 320

H-bonded complex difluorobenzene 299
H-bonding interactions, microwave

spectroscopy 332–335
Heaviside step function 70
helical aromatic oligoamide foldamers

484
hemiporphycene 145, 146, 150–152, 157,

158, 167
Henri-Rousseau and Blaise model 3
1-hexanol 240–241, 243, 244, 257
homo-conjugated anions 356, 357, 359,

370, 371
H2S dimer 294
hydrogen bond 40, 85

charge assisted hydrogen bonds
(CAHBs) 131–134

classical 129–131
continuum of 87–93, 97
cooperative resonance-assisted

hydrogen bonds 134–138
criteria of the existence of 124–125
definition 123, 293
excess spectroscopy 126–129
polarizability 348
potentials 173–175, 189, 197, 202
spectroscopic metrics for (see

spectroscopic metrics for hydrogen
bonding)

strength of 125–126
types 176, 385
by use of higher overtones 249
of water 235
weak/moderate hydrogen bonds

138–142
hydrogen-bond donors (HBD) 270, 273,

274, 455, 479–483, 501–504, 506,
508

hydrogen-bonded dynamic foldamers
Aib helix 494, 495
Aib nonapeptides 490

attractive or repulsive interactions 488
2,6-bis(N-imidazolidin-2-onyl)pyridine

oligomers 489
BQPA 495, 496
Cu(II)-BQPA binding site 496
definition 488
determination of helical excess

490–501
light-modulated screw-sense induction

in phospholipid bilayers 498
screw-sense preference 490, 493
screw-sense preference in

DOPC-derived vesicles 497
synthetic molecular communication

489
Tendril perversions in Aib foldamers

499
hydrogen-bonded foldamers

accessible conformations of
ethylene-bridged triureas 487,
488

ACHC-and ACPC-derived foldamers
480, 481

amide in 482
β-sheet-mimetic oligourea foldamers

487
exploiting repulsive interactions 485
helical aromatic oligoamide foldamers

484
N,N-diarylformamide balances 480
π-stacking interactions 484
supramolecular and biological systems

479
VT NMR 483
X-ray crystallography 482

hydrogen-bonded systems
adenine and thymine crystals 50, 51
DME-H(D)Cl and DME-HF complexes

45–48
guanine and cytosine crystals 51–52
1-methyl-4-thiouracil 50
1-methyluracil 50
molecular dynamics, methodology of

47–48
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hydrogen-bonded systems (contd.)
(CH3)2O-HCl and (CH3)2O-HF

complexes 42–45
spectroscopic signature for ferroelectric

ice 52–55
uracil 49–50

hydrogen-bonded water molecules 418,
453

hydrogen bond energy 193
definition 375–377
IR characterization of

carbonyl stretching vibration 387
low-frequency hydrogen bond

stretching frequency 385–386
proton donor deformational

vibrations 385
proton donor stretching band

intensity 384–385
proton donor stretching band shift

378, 380–384
stretching vibrations’ force constants

386–387
NMR characterization of 377–379

hydrogen bond geometry
averaging of NMR parameters and

proton tautomerism 350–353
description of 348–350
IR hydrogen bond correlations

371–375
NMR hydrogen bond correlations

353–371
hydrogen-bonding motifs 87, 88, 92, 97,

100
hydrogen rac-dimethylsuccinate 197
10-hydroxybenz[h]quinolines 181
9-hydroxy-9-fluorenecarboxylic acid

(9-HFCA) 315
6-hydroxy-2-formylfulvene (HFF) 87, 93

excited-state spectroscopy of 98–102
ground-state spectroscopy of 102–105

2-hydroxynaphaldehyde 199
8-hydroxypyrene 1,3,6-

trisdimethylsulfonamide
(HPTA) 271

8-hydroxypyrene 1,3,6-trisulphonate
(HPTS) photoacid 262

8-hydroxyquinoline molecular assemblies
124

3-hydroxyquinoline photoacid 284

i
icebergs 442, 450, 453, 470
infrared (IR) excitation

dissociation energy of H-bonded
complexes 296–297

Gibbs free energy of H-bonded complex
formation 307–314

integrated absorbance 308, 309, 313
intermolecular complexes 349, 360, 361,

375, 376
intermolecular H-bond energy 294, 295
intermolecular hydrogen bonds (IHB)

40, 42, 49, 86, 176, 177, 187–189,
217, 251, 372

internal complex salt-bridge 214
intramolecular hydrogen bonds (IMHB)

93, 177
halogen-substituted acetic acids

215–219
ortho chloro-and/or fluoro-substituted

benzoic acids 219–225
thiotropolone (TT) 225–228

intramolecular hydrogen transfer in
malonaldehyde 68, 71, 73–74, 79

intramolecular vibrational relaxation
(IVR) process 228, 328

intrinsic reaction coordinates (IRC)
67–77, 79, 227

intrinsic reaction coordinate-vibrational
adiabatic (IRC-VA) 72–74

intrinsic reaction coordinate-Wentzel–
Kramers–Brillouin (IRC-WKB)
67–69, 71–75, 77, 79

inverted/confused porphyrin 146, 162
ion cluster-CH3CN complex 139
ion clusters 139
ionic liquids (ILs) 124, 189, 194, 383,

411, 428
IR hydrogen bond correlations
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carbonyl stretching vibration 375
proton donor deformational vibrations

374
proton donor stretching vibration

371–374
IR-UV double resonance spectroscopy

314–316
isodesmic reactions 215
isoporphycene 146, 154–156, 165, 169
isotope D/H effect 283–285
isotope effects

calculation of 175–176
deuterium isotope effects 187
deuterium isotope effects on chemical

shifts 176–177
exchange in the solid state 192–193
hydrogen bond energies 193
hydrogen bond potentials 173–174
hydrogen bond types 176
intermolecular hydrogen bonds

187–189
intramolecular hydrogen bonds

177–185
primary deuterium isotope effects

189–191
proteins 185–187
protonation states 191
solid state NMR 197–202
solvent isotope effects and exchange

rates 192
tautomerism 194–197

isotope substitution 173, 175, 191, 194,
202, 287

k
kinetic isotope effects (KIE) 86, 91, 97,

108, 283–287
Kramers–Kronig transformation 418,

419, 440

l
laser-induced fluorescence (LIF)

spectroscopy 98–100, 102, 108
level of theory 96, 97, 105, 133, 244, 309,

334, 355, 384, 386, 413, 425

linear distortion parameter 44
lithium ion (Li+) 424–427
local mode perturbation theory (LMPT)

model 310
long-range isotope effects 182, 184–185,

191
low-barrier hydrogen bonding (LBHBing)

85–109

m
magnetic anisotropy effects 378
Makri–Miller method 68, 79
malonaldehyde 68, 71, 73–75, 78, 79
malondialdehyde 71, 73, 74
mass analyzed threshold ionization

(MATI) technique 323, 324
mass selected two-color multiphoton

ionization technique 321, 322
1-methyl-4-thiouracil 40, 41, 49–50
1-methyluracil 40, 41, 49–50
microheterogeneity in alcohol/alcohol

and alcohol/alkane binary
mixtures 241–244

microwave spectroscopy 213, 214, 224,
317, 321, 332–335

molar absorption coefficient 127, 128
molecular dynamics (MD) simulations

41, 47, 48, 356, 367, 375, 453, 454
Møller–Plesset perturbation theory 105
Møller–Plesset second-order perturbation

theory (MP2) 72
multiphoton ionization (MPI) techniques

316–324
multivariate curve resolution (MCR)

analysis 238, 242, 243, 440, 441,
456, 463–465

mutual diffusion coefficient 263, 268,
285

n
1-naphthol…2-butyne complex 330, 331
natural transition orbitals (NTOs) 413
N-(3,5-dibromosalicylidene)-methylamine

194
2N68dS photoacid 266, 268
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neo-confused porphyrin 146, 164–165
n-hexane 240–241, 243, 244, 249–251,

257
NH stretching frequency 147, 153, 160,

166–168
NIR spectroscopy

association of 1-hexanol in n-hexane
240–241

chain length effect on the degree of
self-association of 1-alcohols
237–240

characteristics 233–235
hydrogen bonding by use of higher

overtones 249–251
hydrogen bonding of water 235–237
microheterogeneity in alcohol/alcohol

and alcohol/alkane binary
mixtures 241–244

overtones of 𝜈C≡N vibration 244–245
pyrrole 252–256
weak hydrogen bond in poly(3-

hydroxybutyrate) (PHB) 246–249
nitromalonamide 197
N-methylacetamide (NMA) 135–138,

418–422
N-methylformamide (NMF) 135–138,

418–421
NMR hydrogen bond correlations

FHF, FHN and FHO bonds 365–369
NHN bonds 363–365
OHN bonds 360–363
OHO bonds-13C and 31P NMR chemical

shifts 356–360
OHO bonds-1H chemical shifts

353–356
vicinal H/D isotope effects 369–371

N,N-diarylformamides 479
N,N’-disubstituted (thio)ureas 482
noncovalent interactions 85–87, 92, 93,

95, 96
nonlinear dielectric effect (NDE) 240,

257
normal mode (NM) model 295, 310
Nowick’s β-sheets 487

N-(pyridoxylidene)-methylamine 194,
201, 202

N-(pyridoxylidene)tolylamine 201, 202
N-triflylphosphoramide 492

o
OD(H)-stretching band 438
(CH3)2O-HCl complex 42–45
(CH3)2O-HF complex 42–45
OH photoacid 263, 270–273
OH (OD)-stretching mode 438
o-hydroxy Schiff bases 194
o-hydroxythioacetophenones 181, 198
one-bond deuterium isotope effects on

15N chemical shifts 185, 191, 199
one-water-bridge ESPT reaction 286
optothermal bolometric determination

297–299
ortho chloro-and/or fluoro-substituted

benzoic acids 219
oscillator strength 309–311, 313, 414,

423, 424
overtones of 𝜈C≡N vibration 244–245

p
pentachlorophenol-4-methylpyridine

complex 202
p-fluorophenol 325–328
phenol 249–251, 257, 272, 273, 320, 327,

380, 479, 480
phosphinic acids 31, 33, 189, 358–360,

370, 371
photoactive yellow protein 175, 370, 371
photoionization efficiency curve 325
phthalate monoanion 195
piroxicam 195
point-to-point PT reactions 261
poly(3-hydroxybutyrate) (PHB)

246–249, 257
porphine 146–148, 164, 168
porphycene 145, 146, 148–150, 155, 156,

165, 167–169, 175, 363, 364
porphyrin-(2.2.0.0) 146, 156
porphyrin-(3.1.0.0) 146, 157–160
porphyrin-(4.0.0.0) 146, 158, 160–162
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8-position monosulfonated 2-naphthol
2N8S photoacid 268

potential-barrier tunneling 86
potential energy surface (PES) 47, 48,

67, 68, 75, 89, 93, 101, 103, 105,
108, 214, 215, 224, 227–229, 296,
303, 305, 306, 309, 310, 484, 488

primary deuterium isotope effect 176,
188–191, 202

proteins 134, 175, 176, 185–187, 193,
357, 362, 370, 429, 437, 479, 481,
483, 497

proton association 263, 264
protonation reaction 262, 264, 266, 269,

288
proton dissociation 262–264, 268, 269,

285
proton transfer 85–87, 89–94, 96, 97,

100, 103, 104, 106–108, 173, 176,
188, 196, 261, 274–282, 285–289,
346–349, 351–354, 356–358, 360,
363–367, 369, 375–377

pseudo-diatomic model 333
pyridoyl benzoyl β-diketones 198
4-pyridoyl derivative 198
pyrrole 252

monomer 253
pyridine complex 253, 254

4-pyrrolidinopyridines (PPY) 513, 514

q
quasi-lattice model 236, 256

r
Reisler’s measurement 293
remote protonation 261, 264, 265
resonance assisted hydrogen bonds

(RAHBs) 124, 134, 135, 137, 138,
176, 177, 190, 384

resonance enhanced multi-photon
ionization (REMPI) detection
scheme 300–306, 315, 319, 330

resonant-assisted hydrogen bonding
(RAHBing) 93, 95

resonant-2-photon ionization (R2PI)
technique 328–330

reverse spectroscopic problem 345–346
reversible geminate proton recombination

GEM reactions 262
reversible hydrogen-bond directionality in

dynamic foldamers
dual hydrogen-bond donor/acceptor

monomers 502
ethylene-bridged oligourea foldamers

505, 506
in ethylene-bridged oligoureas 507
Eyring-Polanyi equation 505
hydrogen-bond acceptor 501
hydrogen bond-donating/accepting

ability 504
oligoureas 503, 504
screw-sense preference 503

reversible proton dissociation-
recombination reaction 262

rotameric formamides 479

s
SAC-CI calculations 421
Sapporo-double zeta polarization (DZP)

basis function 72
Schiff-base macrocycles 508
secondary intrinsic isotope effects 177
self-modeling curve resolution (SMCR)

236
semiclassical tunneling approach

69–71
SEP-REMPI technique 328–331
short strong hydrogen bonds (SSHBs)

126, 377
single-boundary (SB) GEM model 268
solid state NMR 192, 197–202, 362
solvatomers 109, 350, 356, 375
solvent isotope effects and exchange rates

192
SO3-substituted 2-naphthol 266
spectral density 13–14, 33
spectral markers for proton transfer and

H-bond length 346–348
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spectroscopic metrics for hydrogen
bonding

continuum of hydrogen bonding
87–92

excited-state properties of model
systems 105–108

excited-state spectroscopy of
6-hydroxy-2-formylfulvene
98–102

ground-state properties of model
systems 93–97

ground-state spectroscopy of
6-hydroxy-2-formylfulvene
102–105

relationship to tunnelling 92–93
spectroscopic signature

ferroelectric ice 52–55
of low-barrier hydrogen bonding in

neutral species 85–109
stimulated emission pumping (SEP)

328, 329
stretching force constant 332–335
strongly hydrogen-bonded (SHB) water

species 235–236
sulfonamides 482
sulfonate substituted naphthols 265

t
tautomerism 194

averaging of NMR parameters and
proton 350–353

in campestarenes 510
isotope effects 194–197

tautomerization mechanisms
168–169

t-butyl alcohol 314
tetraethylammonium hydrogen

R-(+)-methylsuccinate 197
tetraethylammonium (TEA) hydrogen

succinate 197
2,3,5,6-tetrafluoroterephthalic acid 175
tetramethylammonium (TMA) hydrogen

meso-dimethylsuccinate 197
2,2,2-t-fluoroethanol 314
thiodibenzoylmethane 198

thiophenoxyketenimines 183
thiotropolone (TT) 225–228
β-thioxoketones 198
thymine 41, 50, 51, 184
time correlated single photon counting

277
time-dependent density functional theory

(TDDFT) 75, 413
time-independent Schrodinger equation

251
time-of-flight (TOF) mass spectrometer

323
time resolved fluorescence (TRF) 262

decay signal 268
measurements 277

time-resolved Stokes shift 271
TOF-MD-WKB method 69–71, 75, 76, 79
trajectory on-the-fly molecular dynamics

(TOF-MD) 67–79
trans-2-aminocyclopentanecarboxylic

acid (ACPC) 480, 481, 502
trans-1,2-dimethylcyclohexane 513
transient absorption spectroscopy 262
trihalogeno-substituted acetic acids 217,

221
tropolone (TrOH) 69, 71, 75–79, 93, 97,

105, 106, 109
two-bond deuterium isotope effects on 13C

chemical shifts 178–183, 203
two-color photodissociation experiments

319
two-color REMPI (2C-REMPI)

measurements 319
two-colour two-photon resonant

ionization techniques 321
two-dimensional correlation spectroscopy

(2DCOS) 238, 239
two-dimensional hydrogen bond

potentials 173

u
Ubbelohde effect 89, 175, 356, 366
umbrella inversion of ammonia 71–73
uracil 40, 49, 50, 184
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v
vacuum ultraviolet (VUV) region 409
valence bond orders 350, 355, 361, 365
variable-temperature NMR (VT NMR)

483, 491, 505
velocity map imaging (VMI) 299–307
vibrational local mode (LM) theory 309
vibrationally-induced selective

conformational isomerization
216

vibrational pre-dissociation 296
vibrationless zero-point level 91
vibronically resolved fluorescence

techniques 108
vibronic transitions 101
vicinal H/D isotope effect 369

w
water…amine complexes 311
water near fully hydrophobic solutes

experimental procedure 443–446
clathrate formations 448, 449
temperature and pressure on the OD

stretching band 446–448
Monte Carlo and MD simulations

453–454
pure hydrophobic solutes in water

solution 449–453
transmission high pressure cell 443

water spectroscopy
bulk water 438–441
IR spectroscopy, water hydrogen

bonding, alcohol-water systems
455–470

water near fully hydrophobic solutes
442–454

weak hydrogen bond in poly(3-
hydroxybutyrate) (PHB) 246–249

weakly hydrogen-bonded (WHB) water
species 235

weak/moderate hydrogen bonds
138–142

weak organic Brønsted acids 261
Wentzel–Kramers–Brillouin (WKB)

67–69, 227

x
XH spectroscopic method 233

z
zero electron kinetic energy (ZEKE)

spectroscopy 315, 323, 325, 326
zero-point averaged rotational constants

333
zero point energy (ZPE) 5, 7, 72–75, 79,

86, 90, 91, 96, 108, 147, 148, 174,
227, 294–296, 376, 377

zero-point vibrational energy 72




