Index

a

acetonitrile 138

acridine 23

activation 142

activation, of leaving-groups 141
adipocyte lipid-binding protein 49, 115
alanine 42

p-alanine 48

albumin 77-78

aldehyde groups 78

aldimine 37

aldol condensation 13

aldol cyclization 13

aldolase 12, 58, 98
aldolase-type reaction 37, 47, 58-60
alkaline phosphatase 6, 8, 146
allosteric control 31
allo-threonine 58, 60

amide hydrolysis 141

amine acylations 66

amino acid racemases 52
aminolysis 66

aminomalonic acid 55
anhydride mechanism 7
anisole 15

ansa chain 43, 58

antibodies 89, 128

antigen 89-90

aromatic substitution 15
artificial hydrolytic enzymes 3
artificial metalloproteins 126
artificial nucleases 113
aspartate amino transferase 120
aspartic proteases 70

azide 24

b
bacteriophage 112
basic side arm 42

Artificial Enzymes. Edited by R. Breslow

177

bell-shaped pH vs. rate curves 12, 13
benzisoxazoles 95

benzoin 2

benzophenone triplet 18
benzophenones 17

Bernauer, K. 42

B-barrel 90

B-CD 44

B-cyclodextrin 2, 16, 27, 43
B-cyclodextrin bis-imidazoles 9
B-elimination 55, 60

fB-lactamase 98

bicyclic pyridoxamine derivative 42
bidentate hydrogen bond 96
bifunctional catalysis 3
bifunctional mechanism 12-13, 40
bilayer membranes 46, 56

bilayer vesicle 56, 59

bimolecular aldol reactions 14
binding 25

biomimetic chemistry 1, 31
biomimetic selectivity 15
Bronsted acidity 134

Braunstein, A. E. 39

Bruice, T. C. 39

buffer catalysis 137

burst kinetics 8

c

C-6 29

C9 29

C-9 hydroxy 30

carbene, nucleophilic 1
carbene, stabilized 1
carbonic anhydrase 135, 140
carboxylase 1
carboxypeptidase 140
carboxypeptidase A 5, 80, 82, 142
catalytic antibodies 81, 89

Copyright © 2005 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

ISBN: 3-527-31165-3



178

Index

catalytic hydroxylations 29

chelate binding 25

chelate effect 26

chemogenetic strategy 109, 122

chiral side chain 42

chlorinase 16

chlorination of anisole 16-17

chloropyruvic acid 57

cholesterol 26

chorismate mutase 102

Christianson, D. W. 142

a-chymotrypsin 67

chymotrypsin mimics 3

Class I aldolases 14

cleaving RNA 146

Co(m) 7

cocaine-hydrolyzing antibody 102

conformations of flexible chains 23

conformations of flexible chains in
membranes 18

corticosteroids 19

cortisone 22

2-cyanopyridine 6

cyclen 79

cyclic nucleotides 9

cyclic phosphate of 4-t-butylcatechol 10

cyclodextrin 2, 4, 7

a-cyclodextrin 6, 15, 17

v-cyclodextrin 2

cyclodextrin bis-imidazole 12

cyclodextrin bis-imidazoles 14

cyclodextrin dimers 8, 25

cyclodextrin hypochlorite 16

cyclodextrin polymer 26

cyclophane 58

cytochrome P-450 15, 24

d

decarboxylase 55

decarboxylation 37, 47, 55, 60
dendrimers 52

deuterium exchange 14

diazo coupling 17

dicarboxylic acids 19

Diels—Alder reactions 92

dinuclear metal complexes 147, 153
Distefano, M. D. 49

disubstituted benzophenones 19
DMSO 4

DNA 85, 110, 114, 133, 149, 154, 159
DNA hydrolysis 160

DNA ligase 167

DNA polymerase 151

double Lewis acid activation 145

double-stranded DNA 162
double-stranded DNA scission 169

e
Ebright, R. H. 113
EDTA 162

effective molarity 73, 93, 95
electrochemical oxidation 22
electrostatic field 68
enamine 14-15
enantiomeric excess 4, 42

enantioselectivity 47, 49, 58-59, 79, 115, 120,

128
enolases 12
enolization 5, 12-14
enterobactin 73
entropy 22, 40
entropy advantage 24, 25
entropy—enthalpy compensation 26
enzymatic ligation 167
enzyme clusters 31
epoxidation 27, 28
ester hydrolysis 125
esterases 3
ethylenediamine 40
ethylenediamine group 14, 45
Eu™ 9

f

fatty acid binding proteins 124, 126

ferroceneacrylic acid 4

flavin 125

flavopapain 109, 125

fluorine 28, 30

footprinting 111

formyl morpholine 138

free radical chain 19

pfructose 1,6-biphosphate 1-phosphatase
146

g

galactosidase 98
gap-forming 164
gel electrophoresis 171
gel shift assay 171
gene transcription 31
general acid 5
general base 5
genetic methods 116
genetic selection 104
v-globulin 71, 78-79
L-glutamate 50
glycine 58
guanidinium ion 80



h

halogenations 19
heme 126
hemoglobin 78

heterocycles as radical relay templates 23
hexadecyltrimethylammonium chloride 46

high-throughput assays 92

Hine J. 39

histidine units 9

histone deacetylase 8

HIV protease 70

hydrophobic 76

hydrophobic binding 31, 51
hydrophobic cavity 45
hydrophobic effect 26, 45, 47-48
hydrophobic environment 48, 50
hydroxyl radicals 114
hydroxylation 27, 28
8-hydroxyquinoline groups 27
hypervariable elements 90

i

imidazole 3,8, 11, 39-40,46-47, 56, 67, 69, 76,

119, 129-130
immunoglobulin 90
Imperiali, B. 48
indole 56
indolepyruvic acid 42, 51
induced fit 31
inositol monophosphatase 146
insoluble polymers 76
intestinal fatty acid-binding protein 49
intramolecular aldol reaction 14
intramolecular chlorination 19
iodophenyl templates 22
iodosobenzene 28

Jj
Jencks, W. P. 90
Johnson, R. C. 113

k

Kimura, E. 136

kinetic isotope effect 148
Kondo, H. 46

Kuang, H. 115
Kuzuhara, H. 43, 58

I

La* 8

large-scale industrial synthesis 31
leucine 42-43

Lewis acid 134

Lewis acid, chiral 139

Lewis acid activation 142, 144
ligase 159, 161

lipid-binding proteins 115
Lipscomb, W. N. 142

Lu, Y. 127

m

macrocyclic binding group 31, 44
macromolecules 48

metal hydroxides 140

metal ion coordination 31
metalloenzyme mimics 5
metalloenzymes 133
metalloporphyrins 27
metallosalen catalyst 27

methyl orange 65

micelles 8, 46
Michaelis—Menten kinetics 51
mimics of cells 31

mimics of cytochrome P-450 25
molecular recognition 43
molecular scissors 162
Murakami, Y. 45-46, 56, 59
mutagenesis 112, 122
myoglobin 82, 84, 126

n

nitrene insertions 24
nitriles 6

p-nitrophenyl acetate 6, 66
p-nitrophenyl caproate 66, 68
p-nitrophenyl esters 4, 66
p-nitrophenyl laurate 66
non-linear attack 13
pnorvaline 42

nucleases 112, 140
nucleophile activation 142
nucleophiles 67

4

octopus cyclophane 45
optical induction 45
ovalbumin 78

oxidative decarboxylation 55
oxime anion 5

oxy-Cope rearrangement 92
oxyanion hole 91

oxyanion stabilization 134

p

P-450 enzymes 27
P-450 mimics 17
PAMAM 52

PEI 50, 64-65

Index

179



180

Index

PEI-pyridoxamine 50-51

pepsin 70, 79

peptidases 3

peptide bonds 70, 82

phage display 103, 130

phenanthroline 6, 72-73, 124

1,10-phenanthroline 110-111, 125

phenylalanine 46, 102

Lphenylalanine 48, 55

phenylglycine 46

phenylpyruvic acid 43

phosphate diesters 141

phosphate ester cleavage 8

phosphodiester hydrolysis 85

phosphodiesterase models 149

phosphonamidates 91

phosphonate group 7

phosphonates 91

phosphonic acid, as a general acid 7

phosphorane intermediate 11-12

phosphoryl nitrenes 24

photo-affinity labeling 18

photochemical reactions 17

pigeon 31

plasmid 86, 159

PNA 169

poly(2-methylaminoethyl methylacrylate-
methacrylic acid) 64

poly(isopropylacrylamide) 64

poly(vinylimidazole) 64

poly(vinylmethyloxazolidinone) 64

poly(vinylmethyloxazolidinone-maleic
anhydride) 64

poly(vinylmethyloxazolidinone-
vinylimidazole) 64

poly(vinylpyrrolidone) 64

poly(vinylpyrrolidone-maleic anhydride) 64

poly(vinylpyrrolidone-vinyl alcohol) 64

poly(vinylpyrrolidone-vinylimidazole) 64

polyacrylamide 64

polyethylenimine 50, 64-65, 67

polylysine 64

polymer 51

polymerases 133, 151

polymeric a-cyclodextrin 17

polymeric and dendrimeric vitamin B6
systems 60

polynucleotides 160

polypeptides 48, 109

polystyrene 79-80, 82

polystyrene, cross-linked 76

polyvinylpyridine 64

porphyrin 28

protein degradation 71

protein scaffold 109
protein-based catalysts 109
proton inventory 12
pseudo-rotation 11
p-tert-butylphenyl group 44
purple acid phosphatase 146
pyridine 28

pyridine template 22
pyridinophanes 43
pyridoxal 3, 39

pyridoxal 5’-phosphate 37
pyridoxal ansa compounds 60

pyridoxamine 3, 39, 51, 55, 57, 119-120

pyridoxamine 5’-phosphate 37
pyridoxaminedithiol 44
pyridoxamines 43

pyruvic acid 42

quinoline 23

r

racemization 37, 42, 47, 52, 60
radical relay 20, 22

reactive immunization 100
regioselectivity 39

remote oxidation 17
replacement 60

restriction enzymes 159, 172
retro-aldol reaction 99
reverse transcriptase 133, 151
ribonuclease A 9
ribonuclease enzymes 9
ribosome display 103

RNA 9, 11, 85, 110, 133, 149
RNA polymerase 114
RNase-S 48

Robinson annulation 99

s

Sargeson, A. M. 143, 147
S-benzylcysteine 46

Schiff base 37, 45-46, 98, 115, 120
second-order rate constants 133
selenosubtilisin 109

semisynthetic enzymes 125

serine 3, 55, 58

serine hydroxymethyltransferase 58
serine proteases 91

serum albumin 64, 90

shikimate biosynthetic pathway 102
Sigman, D. S. 110

signal transduction 133

silica gel 78



simultaneous catalysis 11
single-stranded DNA 162
site-directed mutagenesis 116, 123
Snell, E. E. 39

SO,CL, 21

solvent microenvironment 95
somatic mutation 90

S-peptides 48

n-stacking 93

staphylococcal nuclease 109
stereoelectronic 13

stereoselective protonation 43
stereoselective transformations 134
stereoselectivity 39, 42, 45, 55, 89
steroid 28

steroid esters 18

steroid sidechain 22

substitution inert 7

subtilisin 109

supercoiled DNA 86

supercoiled plasmid DNA 172
surfactants 46

synthetic hydrophobic macrocycle 26
synthetic macromolecules 63
synthetic polymer 63

synzymes 63, 67

t

Tabushi, I. 45
4-tert-butylphenylalanine 44
thiamine pyrophosphate 1
thiazolium ring 2
thiophene 22
thiosubtilisin 109
three-body collision 11
three-electron coordination 23
threonine 58, 60
tosylimino group 24

toxic oxidants 90

trajectory of the collision 24

Index

transaminase enzymes 51

transamination 3, 37, 39, 41, 47, 50, 52, 60,
118-120, 124

transesterification 141

transimination 37

translational entropy 21

tren group 9

trifluoropyridine 30

trimethyl phosphate 138

triose phosphate isomerase 97

tris(2-aminoethyl)amine 81

tris-hydroxymethylaminomethane 6

tryptophan 42, 46, 51

ptryptophan 58

Ltryptophan 56

tryptophan synthase 55

turnover catalysis 28

turnover catalysts 7

turnovers 29, 39, 47, 50, 67, 118

tyranny of functional groups 31

tyrosine 102

u

UpU 12

UpU, 3,5-linked 11
uridyluridine 9, 11

v

valine 42

van der Waals contacts 93

vitamin B6 37

vitamin B6—polypeptide systems 60
vitamin B6—surfactant systems 60

w
Watanabe, Y. 126
Woolley, P. 136

z
zinc 5
zinc ion 135

181



