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ABC triblock polymers 233, 235
acceptor peptides 40
acetylated silicon 294
acetylcholinesterase inhibitors (AChE)
375-376
click chemistry screening with novel
peripheral site ligands*’ 369
acetylene
containing (small) molecules attached with
Au nanoparticles via CuAAC 263
as initiator 220
acetylene polymers
acetylene-appended PVA 4
grafting via RAFT to nanoparticles 256
acetylene—EGFP 260-261
acetylene-functionalized block copolymers 345
acetylene-modified 2-ethinylnaphthalene 357
acetylenic benzenesulfonamide, triazoles 370
activity-based protein profiling (ABPP) 38, 44,
153, 312, 357
biotin-labeling 367-371
adriamycin, conjugation to MADb via oxime
bond formation 55
agarose gel electrophoresis of AzZNPs 264
aldehyde dehydrogenases (ALDH-1) 312
aldehyde micropatterns, preparation via
selective oxidation 66
aldehydes, Tollens reaction 134, 134
Alexa Fluor 488 and 568 358
alkenes
bioorthogonal ligations 37-38
Cu-free [3 4 2] cycloadditions 36
light-induced decomposition of 2,
5-diaryltetrazoles 37
alkoxyamine-co-HPMA 58
alkyne groups, polyvalent system 345
alkyne-biotin-FLAG tag 319
alkyne-containing analogs of lipoic acid 40
alkyne-containing nucleotides 224-225

alkyne-functionalized macromolecular
scaffolds 111
alkyne-functionalized PLGA 299
alkyne-modified uridine nucleosides 342, 343
alkynes, see also azides and alkynes
alkynyl ManNAc 341
alkynyl-substituted sugar analogs 358
allenylmagnesium bromide 22
Alzheimer amyloid-beta, interaction with
monosaccharide 301
amber suppressor 41
amides, traceless Staudinger ligation strategies
33
amino acids
azidohomoalanine (AHA) 228, 316-317,
319-321
with fluorophores 41
new 314-316
with photochemical crosslinkers 41
proteomic profiling tools 318-321
SILAC 319
tRNA-synthetase (aaRS) enzymes 41
amino-bases, cocatalytic systems 124
aminooxy reagents, condensation reactions of
ketones and aldehydes 31
aminooxy surfaces, micropatterned by
photodeprotection 65
aminooxy-functionalized peptides 65-66
aminooxy-modified CCL-5, conjugation of
PEG 57
aminooxy-RGD, conjugation to polymer
bearing aldehyde side-chains 60
amphiphiles 232-236, 237
computer-generated models of molecular,
super and giant 233
protein—polystyrene conjugates 233
PS azide with tripeptide and BSA protein
234
amyloid formation 39
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8,9-anhydroerythromycin A 366
anthracene—maleimide conjugation 94-98, 100
anthracenes 196
9-anthracene methanol 94
photoinduced electron transfer (PET)
335-336
anthrax detection, dendrimer-based diagnostic
178
apoferritin (apo-HSF) 347, 348
arginine—glycine—aspartate (CRGD) derivatives
60, 188, 242-244, 303-305
aminooxy-RGD 60
RGD peptide immobilization by click
chemistry 304
tetrameric RGD-dendrimer synthesized via
CuAAC 188
arsenical dyes, ReAsH-EDT2 and
FLAsH-EDT?2, proposed structures 331
atom transfer radical polymerization (ATRP) 2,
3,58,72,89,218-219, 221
alkyne ATRP initiator 93
initiator-containing SAMs 301
attenuated total reflectance—FTIR spectroscopy
61
Au see gold
Aza—Wittig reaction 3
azacyclooctyne 36
structure 36
azide—alkyne click reactions
scaffold, two different supramolecular
receptors 120
on surfaces, nanoparticles and interfaces
156-163
thermoset-formation by cross-linking 16
azide—alkyne ligation, various bulk materials
82-83
azides
azidation with Nf-N3 of enantiopure
carbohydrate mimetics 25
azide-functionalized macromolecular
scaffolds 110
and diphenylphosphorylazide (DPPA) 368
explosive properties 373
18F-labeling 364-365
potential toxic side effects 5
Staudinger ligation 33
synthesis of a secondary azide 25
toxicity 374
see also Cu-catalyzed azide-alkyne
cycloaddition (CuAAC); polyazides
azides and alkynes
cowpea mosaic virus, cuAAC 80, 230-231,
281-284, 310
cycloaddition
copper-free 35-37
thermal and copper-catalyzed 70
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see also Cu-catalyzed azide-alkyne
cycloaddition (CuAAC)
difunctional monomers 71-72
end- and side-functionalized polymers, from
controlled polymerization techniques
221-222
labeled with F-18 365
azido-appended PVA 4
N-azidoacetylmannosamine 332
4-azidobenzoylformate 371
3-azidocoumarins
and acetylenes 334
3-azido-7-hydroxycoumarin 342, 360
N-(2-azidoethyl)-5-(dimethylamino)
naphthalene-1-sulfonamide 360
azidohomoalanine (AHA)
labeling with AHA 321
new amino acid 228, 316-317, 319-321
3-azidopropyl methacrylate (AzPMA) 73
azidosugars 238

bacterial cofactor ligase 40
bacterial secretion systems 39
barbituric acid, and Hamilton receptor
259
BCECF-AM substrate 232
tris-(benzyltriazolylmethyl)amine (TBTA)
catalysis 257, 265, 302, 313
bio-orthogonal noncanonical amino acid
tagging (BONCAT) 319-321
bioconjugates see protein conjugates
bioimmobilization on surfaces 300-305
biological membranes 143-146
biomedical applications, dendrimer-based
platforms 177-194
biomolecules 355-378
amphiphiles 232-236
biohybrid materials 217-254
biopolymers 42
covalent labeling 4
glycoconjugates 236-247
oxime chemistry for surface immobilization
61
polymers natural and synthetic 42, 218-228
production 9
protein conjugates 228-232
‘smart’ 54
bioorthogonal click reactions 4, 29-53
ligations 30-37
noncanonical amino acid tagging
(BONCAT) 41
schema 30
biosensors 301
biotin
fluorescent dyes 328-329
immobilization on flat surfaces 301
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biotin azide, microcontact printing 298
biotin isostere 40
biotin ligase 40
biotin—streptavidin binding 301
bisaminopyridine receptor 257
bisarsenical dyes, reAsH-EDT?2 and
FLAsH-EDT2, proposed structures 331
2,2-bis(hydroxymethyl)propionic acid,
glycodendrimer 239
block copolymers (BCPs) 91-101, 148,
294-295
acetylene group 345
with attached iridium complexes 148
characterization techniques 99—100
micelles, cross-linking 147-149
post-polymerization functionalization 95-98
pre-polymerization functionalization 92-95,
94
PS-PEG 148-149
RAFT-HDA concept 95
random, for Con A binding studies 245
spin-coating 294-296
Boc-aminooxyacetic acid 58
copolymerization with methyl methacrylate
61
Boc-protected aminooxy tetra(ethylene glycol)
methacrylate 64
BONCAT (bio-orthogonal noncanonical amino
acid tagging) 319-321
boron dipyrromethene (BODIPY), as
pre-fluorophore 337
bovine serum albumin (BSA) 80, 80
heterodimer construction 232
ketone modification 59
labeling 367
as a protein foot 232
breast cancer
antigen, globo-H 301
cell labeling 328
bromide substitution, azide terminated
polymers 95
bromomagnesium acetylides 22
3-bromopropyltrichlorosilane 256

C-terminal ketone modification of hGH
59
calixarenes, functionalization 126
cancer cells
breast cancer antigen 301
breast cancer cell labeling 328
folate receptor 178
mDA-MB-435 incubated with MNP-13
261
Candida antarctica, lipase B (CalB) 151,
230-231, 316
e-caprolactone (CL) 97, 109, 129
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carbocationic polymerization, poly(isobutene)
140-141
carbohydrate—protein interactions 18-25
click-dimerization-ring-closing metathesis
21
synthesis of fluorescent two-dye conjugates
19
carbohydrates 126
arrays, via oxime bond formation 62
clusters 236-237
cyclic carbohydrates 131
glycoclusters formed from click reaction of
sugar moieties to tetraalkyne
functionalized carbohydrate core
240
glycosylated biohybrid materials 236-237
macrocyclic carbohydrates 132
mimetics, azidation with Nf-N3 enantiopure
25
small unilamellar vesicle (SUV) attachment
146
see also glycans; glycoconjugates
carbon nanotubes 269-272
attachment of cyclodextrines 129
modification with cyclodextrines 127
polystyrene-modified single-walled 82
single-walled nanotubes (SWNTs) 266,
269-272, 271, 272
carbon—carbon multiple bonds 911
carbon-based nanomaterials 266-272
fullerenes 267-269
carbonic anhydrase 370
cardiac markers, biosensor 178
catenanes 123
see also rotaxanes
cationic polymerization 2
CdSe nanoparticles 257
binding via Hamilton receptor 142
polymersome membranes from PEO-PIB
144
purely thermal azide—alkyne reaction 155
cell culture, stable isotope labeling by amino
acids (SILAC) 319
cell labeling
breast cancer 328
fluorescence visualization of newly
synthesized proteins 339
fluorogenic probing 339-341
cell surface
fluorogenic labeling of proteins 340
glycan arrays 301
glycoconjugates 341
integrins 58
see also surfaces
cellulose fibers, grafting of macromolecular
chains to surface 299
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chemical reporters 38—40
metabolic targeting of other biomolecules
44-45
chemical vapor deposition (CVD) 297
chemotherapeutic agents 367
4-chloro-7-nitro-2,1,3-benzoxadiazole
(NBD-CI) 330
chromatography
hILIC 371
hPLC 371
size-exclusion chromatography 345
chrondroitin sulfate (CS) glycosaminoglycan
microarrays 61
click chemistry
definition 1-2
limitations 5
reaction list 3
click reaction
defined 121
methodologies and isolation 96-97
click-ROP-NMP compound 106
cocatalytic systems, amino-bases 124
colloidal nanoparticles, CuACC 82-84
composite films, layer-by-layer assembly 296
confocal laser-scanning microscopy 276
conjugation reactions, proteins and peptides
53-69
copolymers see block copolymers
copper, cytotoxicity 5
copper-catalyzed azide—alkyne cycloaddition
(CuAAQC) 2,5, 70,72, 121-123
ATRP 72-73
attachment of supramolecular entities 138
azide-modified saccharides 301-302
3-azidocoumarins and acetylenes 334
biomolecules 309
construction of polymeric blocks 96-97
copper-free nontoxic alternatives to CuUAAC
31-44, 121
covalent ligatation of gadolinium complex
317
cowpea mosaic virus 80, 230, 310, 344
dendronized linear polymers, grafting-to 75
dNA chip construction 303
fluorogenic reaction, 3-azido-BODIPY 338
fluorogenic reactions 332
formation of photo- and ozone-cleavable
networks 157
functional nanomaterials 255-290
functionalizing flat surfaces 83
ligand structures 328
linear polymer structures 71
oligonucleotides 16
performed on duplex DNA 18
polymerization mechanisms 70-72
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polymerization methods 138
post-polymerization modification 72-74
protein conjugates 309-326
synthesis of conjugated polymers 72
toxicity 146
triazoles 24, 35, 121
versatility and scope 218
copper-free nontoxic alternatives to CuUAAC
3144, 121
applications 38—44
azide—alkyne cycloadditions 35-37
copper(i) iodide—triethylamine-THF 110
coumarins
3-azido-7-hydroxycoumarin 342, 360
D-340 330
electron donating group at the 7-position 334
fluorogenic reactions 332-335
triazolocoumarins 336, 348-349
covalent labeling, living systems 4
cowpea mosaic virus (CPMV) 281-284, 310
bioconjugation 344, 345
CuAAC 80, 230
tetrasaccharide conjugation to fluorescein
231
crosslinked polymeric adhesives 4
crown-ethers, or cryptands 128
cucurbiturils, into rotaxanes 123, 126
5-cyanocyclopentadiene adduct 197
cyclic peptides, membrane-spanning 131
cyclo-[Pro-Val-(triazole)-Pro-Tyr] 12
cyclodextrins (CD) 126-127
attachment onto carbon nanotubes 129
CD-SWNTs 270
cyclodextrin-modifed porphyrines 128
generation of DNA—cyclodextrin complexes
128
cyclopentadiene, reacting with benzoquinone
198
cyclopentadienone 196
cysteine residues
N-palmitoylation 44
olefin metathesis 37

definition, click chemistry 1-2
dendridic star polymers see star polymers
dendrimer-based platforms 177-194
defect structures 178
multifunctional device on single dendrimer
179
dendrimers 147
Boltorn dendrimers 147
cross-linked micelles 280
functionalization 184189
multifunctional device on single dendrimer
180
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synthesis
convergent 183-184
convergent/divergent pathways 182
divergent 179-183
see also peptidic dendrimers,
formylglycine-generating
dendronized linear polymers, grafting-to via
CuAAC 75
1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) 96
1,6-diazidohexane 71
dibenzocyclooctyne probe, structure 36
Diels—Alder bonds, application to polymer
systems 199-209
Diels—Alder cycloaddition reaction 3, 37, 91,
94, 379-398
anthracene-maleimide conjugation 94-98
crosslinkable E-O polymers containing
binary NLO chromophores 388-392
degradation via aromatization, irreversible
linkage 198
endo and exo isomers 197
generalized 196
hetero Diels—Alder (HDA) concept 94, 99
in-situ generated side-chain E-O polymers
by solid phase 387
influence of surfaces 197-198
maleimidocaproyl-functionalized substrates
302
NLO dendrimers 392-394
poling 390
postfunctionalization method for side-chain
E-O polymers 381
reaction order 197
retro (reverse) Diels—Alder concept
195-216, 247
side-chain E-O polymers 380-388
see also CuUAAC
dienophile, diene, diels—Alder reaction 196
diethoxypropyl methacrylate (DEPMA) 58
7-diethylamino-3(4-maleimidylphenyl)-4-
methylcoumarin (D-340) 330
differential 2D gel electrophoresis (DIGE) 53,
54,319
differential scanning calorimetry (DSC) 385
difluorinated cyclooctyne (DIFO) 36, 43, 358
DIFO-fluorophore reagents 43
6,8-difluoro-7-hydroxy-4-methylcoumarin
octanoate (DiFMU octanoate) 276
4-(N,N-dimethylam-inosulfonyl)-7-hydrazino-
1,3-benzoxadiazole (DBD-H) 330
5-dimethylamino-naphthalene-1-sulfonyl
hydrazine (D-100) 330, 360
dimethylformamide (DMF) 95
diphenyliodonium-9,10-dimethoxyanthracene-
2-sulfonate (DIAS) 63
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diphenylphosphorylazide (DPPA) 375
1,3-dipolar cycloaddition, azides and terminal
alkynes 2, 3
dithiothreitol (DTT) 301-302
DNA 131-137
arrays 302
assay in vivo by incorporation and
subsequent attachment of
fluorescein-dye 134
attachment to surfaces via stamping-methods
137
combined labeling and methylation 136
crosslinking using click reaction 136
cyclic, formation 137
detection and sequencing 14-18
detection in vitro 134
duplex DNA, cycloaddition reaction 18
fluorogenic conjugation 341-344
labeling using fluoresceine 135
metallization 132, 134
phosphoamidite method 132
polymerase chain reaction (PCR), tBTA
complexes Au nanoparticles 265
scaffolding 131-137
sequencing of specific DNA strands 224-225
strategy for incorporation of click concepts
133
transfer-printing onto azide-terminated glass
surfaces 135
see also oligonucleotides
DNA chip, construction using CuAAc 303
domino-click synthesis 22
novel bistriazoles 24
DOPE alkyne 146
dynamics polymers (dynamers) 138

electro-optic (E-O) activities 119, 379
electric field-dependent poling behavior 386
in-situ generated side-chain E-O polymers

by solid phase Diels—Alder click
reaction 388
physical and optical properties 388

electro-optics, see also nonlinear optical
(NLO) materials

electron microscopy images, solution
aggregates 81

Electrophorus electricus AChE 369

enhanced green fluorescent protein (EGFP)
260

enoyl CoA hydratases (ECH-1) 312

enzymes
activity-based profiling 38—41
formylglycine-generating enzyme (FGE)

40-41
inhibitors 368-371
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erythromycin, 8,9-anhydroerythromycin A,
anti MRSA 366
erythropoietin (Epo), PEGylated 56
Escherichia coli
cu tolerance 317
E. coli-biotin conjugate 230
intein—chitin fusion 56-57, 313
shiga-like toxins, serotype O157:H7 268,
269
2-ethinylnaphthalene, acetylene-modified 357

farnesyl transferase (PFTase), prenylation 313
ferric iron oxide nanoparticles 258-260
fiber networks 298-299
FK866 (resveratrol) 367-368
FLAG tagging 319-320
FLAsH-EDT2 329
fluorescamine, reaction with primary amine
329
fluorescein
derivatives 282, 349
fluorescent labeling through click chemistry,
schema 356
fluorescein arsenical hairpin binder (F1AsH)
39, 329
fluorescence resonance energy transfer (FRET)
quenching 33-34, 332
fluorescent markers 282, 349, 356-360
in bioconjugation 328-354
cell surface glycoconjugates 341
coumarins 332-335
naringenin 356
rhodamine 356
fluorescent molecular patterning, by SECM 300
fluorine labeling 364-365
4-fluoro-7-aminosulfonylbenzofuran (ABD-F)
330
fluorogenic reagents
borondipyrromethene (BODIPY) as
pre-fluorophore 337, 338
structures 330
folate receptor, carcinoma KB cells 178
formylglycine-generating enzyme (FGE)
40-41
Fourier transform infrared (FT-IR) 101
free-radical polymerization 72
fucose analogs 336
fullerenes 267-269
C60 hexakis adducts 268
functionalization of C60 with azides 269
fulvene 196
furan (diene) and maleimide (dienophile) 196

G-protein-coupled receptor activation 39
gel permeation chromatography (GPC) 99
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GPC spectra for block copolymer formation
100
gels, formation by non-covalent interactions
(hydrogen bonds) 154
gels and networks as scaffolds for synthetic
reactions 147-153
multivalent building blocks (selected
examples) 149
gene transfection 178
glass
spin-coating 294-295
substrates incl. capillaries 61-62
glass substrates incl. capillaries, aldehyde
functionalization 62
glutathione-S-transferase (GSTO 1-1) 312
glycans
arrays on cell surface 301
fucose analogs 336
labeling 360
metabolic engineering oligosaccharides
43-44
specific fluorescent labeling 341
in living cells, dynamic imaging 45
posttranslational modifications of proteins
42
N-substituted glycine peptoidic oligomers,
chain elongation 226
glycine residues, N-myristoylation 44
glycoblotting 61
glycoconjugates 236247
cell surface, fluorescent-labeling 341
glycodendrimer
2,2-bis(hydroxymethyl)propionic acid
239
conjugated to a silica core for affinity
chromatography 189
glycopeptidomimetics 35, 36, 366, 366
glycopolymers 244-245
prepared via ATRP 283
glycoproteins 238-240
mimic prepared by coupling of clicked
glycopolymer to BSA 246
glycosaminoglycan microarrays 61
glycosylated molecules
sugar functions as azide or alkyne 242
synthesis 371
gold nanoparticles 261-262
binding via Hamilton receptor 146, 259-262,
259
decanethiol ligands 262
decoration with SWNTSs 266
modification via CuAAC reaction 261-262
TEM, on DNA 265, 266
gold nanorods, acetylene or azide
functionalized ligands 265
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graft copolymers 107-113
alkyne main chains 111-112
azide- and alkyne-functionalized polymer
chains 109
GPC traces of PHEMA-g-PEG 112
non-CuAAC routes 113
poly(ethylene oxide) (PEO) 73, 143
grafting, macromolecular chains to surface of
cellulose fibers 299
green fluorescent protein (GFP) 313
enhanced (EGFP) 260
mitochondrially targeted 340
Grignard reagent 22

Hamilton receptor, gold nanoparticles 142,
257,259-262, 259
Hawker-type-nitroxide initiator 140
HEMA 64
hemagglutination, dendrimeric vs monomeric
mannose 184
heme cofactor, PEG-b-PS 80
hepatitis C virus (HCV) RNA, internal
ribosome entry site 225
hetero Diels—Alder (HDA) concept 94, 99
hexa-peri-hexabenzocoronene (HBC) 273
HSA-MNP agglomeration 262
Huisgen 1,3-dipolar cycloaddition reaction see
copper-catalyzed azide—alkyne
cycloaddition (CuAAC); Diels—Alder
human serum albumin (HSA) 260
hydrazides, condensation reactions of ketones
and aldehydes 31
hydrogels
PEG/PVA 82-83
poly(vinyl alcohol)-based, synthesis 4
protein—polymer 58
hydrogen bonds
ionophoric abilities 129
self-assembled monolayers (SAMs) 141
hydrogen-bonding network, L,L-pIAA 223
hydrophilic interaction liquid chromatography
(HILIC) 371

incident photon-tocurrent conversion efficiency
(IPCE) 270

inorganic nanomaterials 256-266

integrins, cell surface 58

intein-chitin binding domain, tripartite fusion
expressed in E. coli 56-57, 312

intein-mediated thioester formation 313

interlocked structures, formation 126

iron oxide nanoparticles 257-258

isobaric tags for relative and absolute
quantification (iTRAQ) 319

isotope-coded affinity tags (ICAT) 319
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Keck-allylation 21

ketone-modified BSA 59

ketone-modified CCL-5, conjugation of PEG
57

ketones and aldehydes, condensations with
heteroatom-bound amines 31-32

Knorr-reaction 21

labeling
azidohomoalanine (AHA) 321
bovine serum albumin (BSA) 360
breast cancer cells 328
cell surface glycoconjugates 341
covalent labeling 4
DNA, combined labeling and methylation
136
fluorine 364-365
glycans 43-44
metabolic labeling of proteins 5, 41-44
site-specific labeling of proteins 3941
stable isotope labeling by amino acids in cell
culture (SILAC) 319
sugar derivatives, attachment of biotin 359
Langmuir layers 143
Langmuir-Blodget layers 155
layer-by-layer assembly, composite films
296-297
light-induced decomposition,
2,5-diaryltetrazoles 37
linezolid
mimics 367
structure—activity relationship (SAR) studies
366
lipase B (CalB), Candida antarctica 144,
230-231
lipid oligonucleotides (ONs), synthesis
225-227,227
liposomes 143-144, 274-275
liquid crystalline polymers 152
living radical polymerization (LRP) 244
LUMO-lowering, electron-withdrawing
fluorine atoms 36

macrocycles (cyclic polymers) 128-131, 131
nonclassical hydrogen bonding system 129
macrolactamization
linear peptoids 13
propargyl glycine azido leucine 12
macromolecules
blocks, stars, combs 89-118
cascade functionalization 76
cascade side-chain functionalization 73
click modification of well-defined
polystyrene prepared by ATRP 74
post-polymerization modification 72-74
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macromolecules (Cont.)
telechelic 148
see also biomolecules; supramolecular
materials
magainin-based compounds 13
magnetic nanoparticles (MNP) 257
functionalization with Pd catalyst 260
MALDI-TOF-analysis 140-141
maleimides 196-198
homopolymerization 198
maltose, synthesis 372
maltose-binding protein (MBP) 260, 313
Mannich reaction 357
mass spectrometry (MS)
with affinity purification 319
proteomic profiling tools 318-321
membrane-spanning channels 128
membranes 143-146
protein conformational changes 39
metabolic labeling of proteins 41-44
methionine, unnatural analogs 41
methionyl-tRNA synthetase (MetRS) 316, 321
methotrexate, poly(amidoamine) (PAMAM)
dendrimers 177-178
2-methoxy-2, 4-diphenyl-3(2H)-furanone
(MDPF) 330
micelles 278-281, 345
cross-linked, dendrimers 280, 345
functionalized with azides or acetylenes
279
microbicides, sexually transmitted diseases 178
microcontact printing 83
absence of copper catalyst 84
azido self-assembled monolayers (SAMs) 83
biotin azide 298
immobilization of saccharide molecules 302
micropatterned protein assemblies using
streptavidin as linker 64
monoclonal antibodies (MAD), protein—drug
conjugates 55
monosaccharides, unnatural 43
MRI, magnetic nanoparticles (MNP) 257
mRNA hairpin loop binding agents 22
mRNA translation, imaging 39
MRSA (multi-resistent Staphylococcus aureus)
366
muramy! dipeptide (MDP) 357
myoglobin, conjugated with a
PS144-b-PEG113 block copolymer 81

N-C heterocyclization 22

N-acetylmannosamine (ManNAc) 43

N-Oxo-C-keto GFP 58

N-terminal oxidation via transamination with
sodium glyoxylate 54
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nanomaterials 81-84, 156-163, 255-290
applications of fluorogenic CuAAC
345-348
assembly using DNA 139
binding via Hamilton receptor 142
carbon-based 266-272
cross-linked 278-279
grafting of acetylene polymers prepared via
RAFT to nanoparticles 256
hydrogen-bonding systems, SAMs 141
inorganic 256-266
and interfaces, azide—alkyne click reactions
156-163
self-assembled organic structures 272-281
surface-functionalization 155
virus particles 281-284
nanotubes
carbon nanotubes 82, 127, 129, 269-272
formation, triazoles 241
polystyrene-modified single-walled carbon
nanotubes 82
single-walled nanotubes (SWNTs) 266
naphthalene-2,3-carboxaldehyde (NPA) 330
naringenin, fluorescent labeling 363
networks
as scaffolds for synthetic reactions 148
see also gels and networks
nicotinamide adenine dinucleotide (NAD)
assay 368
biosynthesis 368
nicotinamide phosphoribosyltranferase
(NMPRTase) 368
NIPAM-co-AzPAM block 280
4-chloro-7-nitro-2,1,3-benzoxadiazole
(NBD-CI) 330
nitrogen-rich compounds see azides; triazoles
nitroxide-mediated polymerization (NMP) 2,
72,140
nonlinear optical (NLO) materials 379-398
diene NLO dendrimers 395
electro-optic (E-O) activities 379
frechet—dendron chromophore 395
nLO dendrimers 392-394
summary of physical properties 396
synthesis of side-chain E-O polymers by
catalyzed post-esterification for
PS-FTC 384
synthesis of thermoreversibly crosslinkable
side-chain E-O polymer 383
three-arm NLO dendrimers 392
types of polymers 380
nuclear magnetic resonance (NMR) 94,
99-100
nucleosides, alkyne modified uridine 342, 343
nucleotides, alkyne-containing 224-225
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olefin metathesis 37
oleic acid, with azide or acetylene
functionalized ligands 259
oligonucleotides 14-18, 224-225
arrays 61, 302
CuAAC 16
immobilization, oxime bond formation 60
lipid ONs 225-227
oligodeoxyribonucleotides (ODNs) 342
thymidine derivative at 5-position with AZT
16
see also DNA
oligosaccharides 18-22
C3-symmetric glucosamine oligosaccharides
22
glycosylated beta-peptides 22
metabolic engineering 43
synthesis of pseudo-oligosaccharides 22-23
optoelectronically active materials 119
see also electro-optic (E-O) activities
oxanorbornadiene, structure 36
oxime bond formation 54
immobilization of oligonucleotides 61
protein—drug conjugates 55
oxime chemistry 3, 53-69
micropatterns 63—64

P-selectin-glycoprotein-ligand-1 (PSGL-1),
mimic 317
5-O-palmitoylindole 264
pantethienylation 44
patient-specific drugs (personalized medicine)
178
PEG-b-PS, linked to heme cofactor 80
PEGylated compounds
CCL-5 (RANTES) 56
erythropoietin (Epo) 56
porous silicon (pSi) substrates 294
proteins 228-229
SOD, site-specific azide functionality using
CuAAC 229
pentamethyldiethylenetriamine (PMDETA)
catalyst system 93, 109, 267
as ligand 102
peptide dendrimers 13-14
CuAAC?2
peptide derivatives
azide-containing dipeptide analogs 11
chain replaced by carbamate derivative 366
enzymatic peptide coupling 11
synthesis of tetrapeptides 10
synthesis of triazole-glycosylated
beta-peptides 24
triazole-based covalently modified, synthesis
10-12,10
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peptide-bond isosteres, cyclotetrapeptide
mimics 11
peptoids 12—13
linear, macrolactamization 13
modification of peptoid side chains 14
modified via click reaction of azides 12-13
noncyclic peptoid derivatives 13
perfluorocyclobutyl units 72
phenylalanine, unnatural analogs 41
phenylalanyl-tRNA synthetase (PheRS) 315
phenylphenanthridinium group 370
phosphines
phosphine—fluorophore conjugates,
fluorescence resonance energy transfer
(FRET) quenching 33-34
probes, fluorescence resonance energy
transfer (FRET) quenching 34
tris(carboxylethyl)phosphine (TCEP) 124,
282,327, 340
phosphinoxide-ligands, replacement with azide
or acetylene derivatives 258
phospholipids, structures 274
phosphoramidites 225
photoacid generator (PAG) 63
photochemical deprotection 63
photoclick chemistry 37
photoinduced electron transfer (PET),
anthracenes 335-336
pirenzepine derivatives 358
PMDETA see pentamethyldiethylenetriamine
podophyllotoxin 367
poly(3,3-diethoxypropyl methacrylate)
(PDEPMA) 63
poly(alkyl aryl) ethers 72
poly(amidoamine) (PAMAM) dendrimers
177-178
bis-MPA dendron with targeted and imaging
units 184
convergent synthesis of asymmetrical
dendrimers 187
convergent synthesis of polyglycerol
dendrimers, nile Red solubilization
185
generation 3 polymeric dendrimer with
cleavable periphery 189
tetrameric RGD-dendrimer synthesized via
CuAAC 188
thiol-ene chemistry 183
polyazides 373-374
1,4-disubstituted 1,2,3-triazoles 374
explosive properties 373
Ullmann-type coupling reaction 374
see also azides
polybutadiene-b-poly(ethylene oxide)
(PBD-b-PEO) 276
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polycaprolactone, grafting of macromolecular
chains to surface of cellulose fibers 299
polycondensation 72
poly(dimethylsiloxane) (PDMS) 66
stamp 83
polydispersity index (PDI) 100
poly(e-caprolactone) (PCL) 97, 109
polyester dendron 277
poly(ethylene glycol) (PEG) 64
azide-functionalized PEG 102, 220
hydrogels 82-83
linker 265
PEGylated proteins 228-229
PEGylation of SOD with a site-specific
azide functionality using CuAAC
229
poly(ethylene oxide) (PEO), graft copolymers
73,143
poly(fluorenylene-triazolene) 72
poly(glycidyl methacrylate) (PGMA)
copolymers, aTRP 73
poly(isobutene), carbocationic polymerization
140-141
polyisocyanides 220, 223, 224
poly(lactide-co-glycolide) (PLGA) 298
polymer chains, grafting of linear polymer
chains onto alkyne-functionalized
silane monolayers 295
polymer fibers
networks 297-298
testis-specific protease (TSP50) 298
polymer networks 198199
defined 198
polymerase chain reaction (PCR), tBTA
complexes Au nanoparticles 265
polymers/polymerization
adhesives, crosslinked 4
chemical vapor deposition (CVD) 297
comparative utilization 91
controlled polymerization techniques for
CuAAC reaction 219
cyclic polymers, generation 129
dynamics polymers (dynamers) 138
initiators 55
layer-by-layer assembly 296297
mechanisms, CuAAC 70-72
with multiple functional side chains
(CuAAC) 73
natural and synthetic 218-228
natural and synthetic biopolymers 42,
218-228
PAzZPMA 73
polymer—biomacromolecule conjugation
76-81
protein and peptide conjugation 54—-60

RAFT 2-3, 58
reversible folding of helical polymers into
gels 142
scaffolds 140
‘smart’ polymers 54—-60
see also block copolymers (BCPs)
polymersomes 143, 275-278
membranes, PEO-PIB block copolymers
and silicification of outer shell 144
modification of surfaces via azide—alkyne
click reaction 145
PS-b-PIAT 276
poly(methyl methacrylate) (PMMA) 97, 220
anthracenyl PMMA-AMA with NLO
chromophores 386387
poly(N-isopropyl acrylamide) (PNIPAM) 109,
129, 140
poly(propargyl methacrylate) 297
poly(tBA-MMA) 296
polystyrene
cyclic 132
functionalization 141
modified single-walled carbon nanotubes 82
prepared by ATRP 74
terpolymer, spin-coated 296
utilization 91
poly(vinyl acetate) (PVAc) 112
poly(vinyl alcohol)-based hydrogels, synthesis
4, 82-83
poly(vinyl chloride), reversible cross-linking
196-197
pore-forming compounds 13
porphyrines, cyclodextrin-modifed 128
post-polymerization modification 72-76
pre-fluorophore, boron dipyrromethene
(BODIPY) 337, 338
prenylation, protein farnesyl transferase
(PFTase) 313
propargyl glycine azido leucine,
macrolactamization 12
propargyl maleimide 80
propargyl methacrylate 297
alpha-propargyl-delta-valerolactone 220
O-propargylated fluorescein derivatives 356
a,w-bis(O-propargyl)diethylene glycol 71
1-O-propargylmaltose 379
protein conjugates 228-232, 309-326
applications of fluorogenic CuAAC 337-348
DNA 341-344
nanoparticles/polymers 345-348
probing of cellular components 339-341
viruses 344-345
azido group as anchorage for bioconjugation
332
BONCAT 318-321
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cotranslational functionalization with azides
and alkynes 314-318
fluorescent dyes 328-354
posttranslational addition of azides and
alkynes 310-314
posttranslational modification 317
protein-polystyrene conjugates, giant
amphiphiles 233
protein farnesyl transferase (PFTase),
prenylation 313
protein tyrosine phosphatase (PTP) inhibitors
370
bis(alpha-ketocarboxylic acid) 371
proteins 44
covalent introduction of azides and alkynes
311
expressed protein ligation (EPL) 56
incorporation of unnatural amino acids 42
lipid-modified 4445
metabolic labeling 5, 41-44
micropatterned protein assemblies using
streptavidin as linker 64
profiling, activity-based (ABPP) 38, 44, 153
protein—drug conjugates, oxime bond
formation 55
protein/peptide—polymer conjugates 54-60
residue-specific labeling 41
site-specific conjugation 63
site-specific labeling 3941
SSbG 317
proteomic profiling 318-321
pyridine units, linked by triazoles 141
pyridoxal-5-phosphate (PLP) 54-56
pyridyl disulfide 55
pyrimidine triphosphates, 5-Modified 17
pyrone 196
pyrrolinone 329

quantum dots (CdSe nanoparticles) 257

quinine, CD-SWNTs 272

quinone, immobilized on gold surface, reacting
with cyclopentadiene 197-198

regioselection 2

residue-specific protein labeling 41

resins, networks as scaffolds for synthetic
reactions 148

resorufin 329

resorufin arsenical hairpin binder (ReAsH) 39,
329

resveratrol 373

triazole-modified analogs 367, 368

reversible addition—fragmentation chain
transfer (RAFT) polymerization 2, 58,
72, 89-90, 345-346
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RAFT initiator 257
RAFT-HDA concept 95
Z-group approach 90
RGD see arginine—glycine—aspartate
rhodamine, fluorescent markers 356, 358-359
ring-opening metathesis polymerization
(ROMP) 2-3, 72, 138, 139, 148
ROMP polymers, formation of DNA block
copolymeric micelles 150
ring-opening polymerization (ROP) 2, 72, 90,
109
RNA
internal ribosome entry site (IRES) 225
synthesis 44-45
rotaxanes 72, 123-126
formation, via click stoppering 125
ruthenium catalyst 21
ruthenium complexes, copper-free nontoxic
alternatives to CuAAC 121

scaffolds
alkyne-functionalized macromolecular
scaffolds 111
azide-functionalized macromolecular
scaffolds 110, 120
biopolymers 217
DNA 131-137
gels and networks, for synthetic reactions
147-153
networks as scaffolds for synthetic reactions
148
polymers 144
tissue engineering, polyisocyanides 220,
223,224
viruses 230
scanning electrochemical microscopy (SECM)
300
SDS-PAGE 346
self-assembled monolayers (SAMs) 61, 66,
153-155
azido, microcontact printing 83
glyco-SAMs 301
hydrogen-bonding systems 141
surfaces and interfaces 153—155
self-assembled organic structures 272-281
sexually transmitted diseases 178
shell cross-linked knedel-like (SCK)
nanoparticles, fluorogenic click
reaction 345, 347
silica nanoparticles
compatible with polymer systems 256-258
passivation of native silicon surfaces 294
PEGylated porous silicon (pSi) substrates
294
silicon dioxide, spin-coating 294-295
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single-walled nanotubes (SWNTs) 266,
269-272,272
functionalization with alkyne moieties and
reaction with azido-zinc-
phthalocyanine 271
sinomenine 357
size-exclusion chromatography 345
small unilamellar vesicle (SUV) 151
sodium azide, toxicity 373
sodium glyoxylate, transamination 54
solution aggregates, electron microscopy
images 81
spatially patterned surfaces 299-300
stable isotope labeling by amino acids in cell
culture (SILAC) 319
star polymers 101-107, 127, 151
A4, CuAAC routes 101-102
b-PEG 3-arm start block copolymers 103,
105
dendridic star polymers 107
Diels—Alder reaction
anthracene—maleimide Diels—Alder
cycloaddition 102-103
furan-protected maleimide
end-functionalized polymer and
trianthracene core 104
divergent and convergent synthesis approach
to dendridic star polymers by a
combined ATRP/click approach 108
heteroarm star polymers 106
PMDETA as ligand 102
RAFT HDA concept 102
Staudinger ligation 4, 32-35
Staudinger reaction 3, 122, 332
fluorogenic reactions 333
steganacin 367
strain-promoted cycloaddition 3
streptavidin micropatterns
immobilization of N-terminal
aldehyde-modified 65
via binding to biotinylated surface 63
structure-activity relationship (SAR) studies,
linezolid 366
styrene, nitroxide-mediated polymerization
346-347
N-substituted glycine peptoidic oligomers,
chain elongation 226
sugar derivatives, labeling 359
sugar-containing macrocyclic compounds
21-22
sugars
hemi-protected aldehydes 225
immobilization of saccharide molecules 302
tetrasaccharide conjugation to fluorescein,
and CPMV 231
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unnatural monosaccharides 43
supramolecular materials 119-175
biological membranes 143-146
cyclodextrins 126-127
dendrimers 147
DNA 14-18, 131-137
gels, formation by non-covalent interactions
(hydrogen bonds) 154
gels and networks 147-153
macrocycles (cyclic polymers) 128-131
polymers 138-143
rotaxanes 72, 123-126
self-assembled monolayers (SAMs) 61, 66,
153-155
surface engineering 291-308
azide—alkyne click reactions 162-169,
292-294
glass substrates incl. capillaries 61-62
immobilization of protein and peptides
60-69
and interfaces, self-assembled monolayers
(SAMs) 155
surface plasmon resonance (SPR) spectroscopy
61, 302
surfaces
bioimmobilization 300-305
flat, CuACC 83
spatially patterned 299-300

target-guided synthesis (TGS) 370
testis-specific protease (TSP50), biodegradable
polymer fibers 298
tetraazidomethane 373
tetracysteine
FlAsH/ReAsH method 39-40
motif (CCXXCC) 39
tetrahydrofurane (THF) 95
tetrapeptides, synthesis 10
TFA, deprotection 61
thermal and copper-catalyzed cycloaddition of
azides and alkynes 70
Thermomyces lanuginosa lipase (TLL) 232,
264
TLL-BSA heterodimer 232
Thermoset-formation, by cross-linking via
azide—alkyne click reaction 155
thiol-ene reaction 3, 91
tobacco mosaic virus (TMV) 284, 285
CuAAC reaction 345
Tollens reaction 132
metallization via attached aldehydes
134
transient fibers, crosslinking, formed via
amide-bond-assembly 153
triarylphosphines, Staudinger ligation 33
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triazole-based covalently modified peptide
derivatives
dendrimers 15
dendrons 2
synthesis 10
triazoles
acetylenic benzenesulfonamide 370
analogs 367
cell viability assay 368
1,2,3-bistriazoles 22, 24
compared with amide and nanotube
formation 241
functionalities within polymer structure 71
linking pyridine units 141
1,2,3-triazole-containing dendrimers 71-72
1,2,3-triazole-containing dimeric
saccharides 21
1,2,3-triazoles 35, 121, 361
1,4-disubstituted 381
see also Huisgen-reaction
triazolocoumarins 336, 348-349
combinatorial synthesis and screening 336
triazolophanes, nonclassical hydrogen bonding
system 129
triazolyl glycoamino acids 242
triisopropylsilyl (TIPS) group 342
trimethylsilyl (TMS) 93
protecting group 342
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triphenylsulfonium triflate 63

tris-(benzyltriazolylmethyl)amine (TBTA),
catalysis 257, 265, 302, 311, 313

tris-(carboxyethyl)phosphine (TCEP) 124, 282,
327, 340

tubulin, inhibition of assembly 373

Ullmann-type coupling reaction, polyazides
381

uridine nucleosides, alkyne modified 342,
343

viral trafficking patterns 39

viruses 281-284
cowpea mosaic virus (CPMV) 80, 230-231,

281-284, 310, 344

fluorogenic conjugation 344-345
modifications by CuAAC reactions 346
scaffolds 230
tobacco mosaic virus (TMV) 284, 285, 345

yeast, phenylalanyl-tRNA synthetase (PheRS)
315

zinc protoporphyrinlX (ZnPPIX) 233-234

zinc—phthalocyanine (ZnPc), reaction with
acetylene—-SWNT 270

zwitterionic polymers 220
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