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Close-shell interactions, 23, 33
Cluster, 14, 65, 67, 103, 156, 197, 211
Coalescence, 211

Competitive mechanism, 211, 225
Computer fittings, 81
Concerted mechanism, 220
Configuration state, 3
Conformational state, 3
Contact ion pair, 209, 210
Conventional bond, 7
Cooperativity, 14, 184, 186
Correlation analysis, 167
Correlation effects, 40, 164
Correlation time, 78
Coulombic interactions, 86
Coupled cluster method, 156
Coupled pair functional, 156
Covalency, 24, 129

Covalent character, 48

Critical point, 33, 52

Crystal packing, 3

Cyclic transition state, 213
Cyclopropane complexes, 137
Cyclotrialumazane, 186
Cyclotriborazane, 186
Cyclotrigallazane, 181, 199

Dehydrogenation, 107

D-electrons, 22, 150

Delocalization, 17

Destabilizing energy, 144

DFT, 38

Diamagnetic term, 75

Dielectric relaxation, 17

Diffusion, 17

Diffusion-controlled processes, 17, 69, 219
Dihydrogen interactions, 28
Dihydrogen ligand, 31, 47

Dimer, 14, 134, 210

Dipole-dipole interaction, 3, 86, 159
Dipole-dipole relaxation, 77

Dipole moment, 9, 29

Dirac function, 45

Direct proton attack, 192
Directionality, 29, 57, 59, 183
Double proton acceptor, 13

INDEX

Double well, 17

Driving force, 108

dxy function, 213
Dynamic simulation, 122

Eclipsed conformation, 98
Edge-bonded structure, 137

E; factor, 168

Effective elongation, 195

Electric field, 48

Electrochemical measurements, 193
Electrochemical potential, 193
Electron attractive group, 136, 169
Electron correlations, 113

Electron density, 8, 31, 60
Electron density function, 8
Electron excitation, 75

Electron transfer, 7

Electron wave function, 30, 198
Electrostatic interaction, 2, 7, 11
Electrostatic multipole moment, 64
Elementary step, 152, 197
Empirical additive bond energy, 86
Energetic destabilization, 9, 41
Energy barrier, 206

Energy decomposition analysis, 11
Energy profile, 217

Enol-enolic systems, 17, 171
Enthalpy, 73, 80

Entropy, 73, 80, 160

Equilibrium constants, 73, 80
Equilibrium HH distances, 46
Exchange chemical, 196
Exchange coupling, 79

Exchange functional, 38

Exchange rate, 212

Exchange term, 30

Exothermic reaction, 113, 220
Explicit solvent model, 119
Exponent, 53, 176

Fast exchange, 78

Fast spinning, 33
Fermi-contact, 45

First-order dependence, 209
First-order kinetics, 197, 210
Five-membered cycle, 89
Flexibility, 15, 85
Fluctuations, 15
Fluorescence, 65

Force constant, 52, 69
Formaldehyde complex, 12
Four-electron interaction, 6, 163
Free ion, 208, 223



INDEX

Freon solvents, 76, 224
Frequency analysis, 56, 107
Full proton transfer, 192

Gas-phase experiments, 65
Gauge-independent atomic orbitals, 39
Gaussian, 38

Geminal interaction, 86

Geometric softness, 58

Geometry, 56

Glycine, 89

Gradient path, 8, 37

Gradient vector, 8

Ground state, 65, 170

Hamiltonian, 198

Hartree-Fock calculations, 37, 104

H-D constant, 33

H/D exchange, 106, 202

Head-to-tail manner, 114

Heterolytic cleavage, 33

H~H bonding, 28, 89, 143, 147, 231

Homo-conjugated species, 209, 219, 224

Homo-nuclear dipolar coupling, 77

Hook law, 69

HX-assistance, 211

Hybridization, 132

Hydride/hydride exchange, 109

Hydride migration, 168

Hydride resonance, 76, 81

Hydridic hydrogens, 76, 155

Hydridicity, 98, 126

Hydrocyanation, 168

Hydroformylation, 150

Hydrogen atomic volume, 41

Hydrogen/dihydrogen-bonded systems, 217,
235

Hydrogen elimination, 68

Hydrogen storage, 95, 192

Imaginary frequencies, 56, 113, 124
Indene, 61

Indole, 61, 152

Integral intensity, 74
Interatomic surface, 37
Intermediates, 34, 182, 218
Intimate ion pair, 206
Inverse hydrogen bond, 23
Iogansen relationships, 74
Ton pair, 125, 208

Tonic bond, 11

Ionic hydrogenation, 192
Ionic hydrogen bond, 114
Tonicity, 150

239

IR criteria, 69, 154
Isocyanides, 20

Isotope displacement, 212
Isotope effect, 213
Isotope ratio, 23, 71

J(H-D) constants, 33, 47
J("H-"H) constants, 45, 47, 99, 178
Jump of proton, 17

Kinetic energy, 198

Kinetic experiments, 206
Kinetic isotope effect, 208
Kinetic measurements, 196
Kinetic model, 193, 197, 205
Kinetic order, 196, 207
Kinetic pre-equilibrium, 208
Kinetics formal, 209

Laplacian, 8, 9, 31, 37, 53
Late transition state, 208
Librational motion, 16
Lifetime, 15, 192, 196, 214
LIF excitation, 65

LIF signal, 65

Limiting current, 193

Linear proton donor, 180
Line-shape analysis, 81, 196
Local vibrational states, 19
Long-range proton transfer, 20
Loss of charge, 92
Low-barrier hydrogen bonds, 171
Low-frequency modes, 154
Low polar media, 186

Magic-angle spinning, 200
Magnetic anisotropy, 75
Magnetic shielding, 57

Matrix isolation, 137

Medium effect, 233

Microscopic reversibility, 204
Microwave spectroscopy, 65, 137
Molecular aggregation, 4
Molecular conformations, 85
Molecular electrostatic potential, 119
Molecular graph, 8, 117, 185
Molecular orbital diagram, 163
Molecular orbitals, 37
Moler-Plesset perturbation, 37
Mulliken population, 39, 95
Multidihydrogen bonds, 141, 184
Multipole technique, 63

Mutual penetration, 9

Mutual polarization, 14



240

Neutron diffraction, 59

NMR criteria, 79

NMR relaxation, 57, 77, 86, 94
NMR time scale, 47, 81

NOE, 79, 93, 100

NOESY, 93

Nonbonding valence electrons, 59
Nonclassical bonds, 7, 163
Noncovalent bonding, 1
Nonlinear dependence, 173
Nonlinear proton donor, 180
Nucleophilic ligand , 223

Oligomers, 94

One-electron function, 37
Open conformation, 95
Optical microscopy, 200
Orbitals, 37, 51

Organizing interactions, 4, 192
Oscillatory motion, 105
Oxidation potential, 193

Packing forces, 87

Paramagnetic term, 75

Partial proton transfer, 204

Permittivity, 206

Phenantrene, 143

PIMD theory, 121

Polarity, 11, 23

Polarizable conductor, 132

Polarization basis set, 38

Polarization contribution, 11, 93

Polynomial dependence, 171, 173

Population, 65

Potential energy, 198

Potential energy surface, 50, 114

Pre-organizing interactions, 190, 209

Preservation of crystallinity, 191

Proline, 89

Proton accepting centers, 150, 178

Proton affinity, 178

Proton attack, 150

Proton donor strength, 158

Proton-fluoride contacts, 94

Proton-hole transfer, 20

Proton-hydride interactions, 94

Proton jump, 17

Proton transfer, 192

Proton transport, 13

Pseudo-first-order conditions, 194, 207,
208

Pulse-nozzle-FT-spectroscopy, 137

px orbitals, 213

py orbitals, 213

Quantum chemistry, 30
Quantum fluctuations, 121

Radii bonded, 9

Radii nonbonded, 9

Rank, 37

Rare-gas compounds, 125

Rate constants, 196, 204, 207
Rate-determining step, 209, 211
Reaction coordinate, 220

Red-shifts, 4, 6, 22, 105
Regioselective dihydrogen bonds, 213
Regioselective exchange, 153

Relief map, 21, 231

REMPI, 2

Reproducibility, 197
Resonance-assisted bonds, 13, 17, 232
Ring critical points, 37

Rotation barrier, 81

Rotational transition, 137

Rule of factors, 168

Saddle points, 37

Saturation transfer, 211

Second order, 211

Selective protonation, 204
Self-assemblies, 57, 61
Self-associates, 14, 35
Self-organization, 183

Sy orbitals, 213

Short-living dihydrogen bonds, 171, 231
Short-range proton transfer, 20
Sign of Laplacian, 53
Single-point energy, 103
Single-step proton transfer, 208
Single well, 17

Slater exchange functions, 198
Solid-state transformations, 134
Solvates, 70

Solvent effects, 23, 51, 159, 199
Solvent polarity, 23, 159
Solvent-separated ion pair, 20, 206
Sp-electrons, 22

Spin-dipolar interaction, 45
Spin-orbital interaction, 45
Spin-spin coupling, 24, 45, 100
Spin states, 196

Split-valence basis, 38
Stabilization energy, 90, 103
Stationary point, 48, 113
Stationary structures, 113

Steric compression, 87

Steric effects, 156
Stoichiometry, 57, 69

INDEX



INDEX

Stopped-flow technique, 196
Strong dihydrogen bonds, 116
Structural relaxation time, 16
Styrene, 87

Sublimation energy, 144, 183
Supramolecular aggregation, 1
Syn-conformer, 106

Tlmim 78

Taboo domain, 235
Temperature-dependent shifts, 76
Tetramer, 186

Thermal fluctuations, 121
Thermodynamic isotope effect, 208
Three-centered bond, 6, 25

Time dependent IR spectra, 216
Topochemical assembly, 190

Trans effect, 154

Transition metal hydrides, 156, 158
Transition state, 34, 107, 146, 209
Tunneling, 19

Turnstile mechanism, 108

Twist conformation, 94

Ultra fast reorientations, 219
Unusual kinetics, 234

UV laser, 65, 82
UV spectra, 194

Valence bond order, 24

Van der Waals complexes, 3, 126

Van der Waals interactions, 3, 57

Van der Waals radii, 56, 87

Van’t Hoff’s equation, 73

Variable-temperature IR spectra, 74, 136,
160

Variable-temperature NMR spectra , 76,
159

Vibrational motion, 15

Vibrational spectra, 51

Wave-function, 198
Weak acids, 131
Wide-amplitude vibrations, 121

XeH,, 145
Xenon, 144
X-ray, 60

ZEKE, 2
Zero kinetic order, 211
ZPE correction, 229

241






