Index

A

o-chymotrypsin 603

AP (B-amyloid (1-42)) synthesis

Accurel MP 1000 373

acetal-protected carbonyls 450

acetal type-linkers 404, 405, 564, 595, 596

acetic acid

— catalytic effect in aminolysis 422

— 2-(4-hydroxy-3-methoxyphenoxy) 391

acetylation, enantioselective 158, 376

acetylcholinesterase inhibitors 67, 634

acid- and base-catalyzed one-pot reactions
114

acid and base mixed ion exchange resins
263

acid chlorides

— as electrophilic scavengers

— fluorous tagged 197

— ologomeric bis- 203, 204

— scavenging of 217, 221, 222

acid-labile linkers see linkers, acid-labile

acid-labile protecting groups 532

acid reagents, on silica gel 108-113

acid stability

— of linkers 5, 383, 387

— of PEG resins 9

acidic and basic scavengers

acidic organocatalysts

— ion exchange resins as  250-256

— polymers with acidic sites 260, 261

acidity

— cleavage of safety-catch linkers 447

— of leaving groups 418

acrylamide, from acrylonitrile 368, 377, 378

acrylic acid, o-hydroxy 422

activation, safety-catch linkers 438-442

active esters (activated esters)

— electrophilicity of 160, 172

— enzyme coupling with 374

504, 507, 508

188

209-211

— on N-hydroxybenzotriazole polymers
168-174

— on N-hydroxysuccinimide (polymers)
146, 163-167, 422

— on phenol-derived polymers 159-163

—on poly-HBTU 148

active sites, PTC 275

acyl linkers  546-549

acylation

— carboxyl activation for 142

— catalyzed by perfluorinated sulfonic acid
polymers 257, 258

— enzyme catalyzed 367

1-adamantanecarbonyl chloride 538

ADDP (1,1’—(azodicarbonyl)dipiperidine)
125

adsorbents, alternatives to functional resins
230, 231

adsorption, enzyme immobilization by 373,
374

ADTT (3-amino-1,2,4-dithiazoline-5-thione)
570

1,5--AEDANS (N-(iodoacetamidoethyl)-1-
naphthylamine-5-sulfonic acid) 561

aerobic oxidation 86, 89, 91

affinity chromatography 9, 374

aggregation

— colorimetric studies of 50, 55

— enzyme cross-linking and 371

— in molecular catalysis 247

- silica gel nanoparticles on PEG 544

—in stepwise SPPS 500

AIBN (2,2"-azobis(isobutyronitrile)) 30

aigialomycins 622, 623

alcohol dehydrogenase 368

alcohols

— acid catalyzed reactions 256

— acid-labile linkers 409, 411
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— acidity of, as leaving groups 418

— alkylation by supported reagents

— o,-amino- 560

— benzoylation 286

— as chiral auxiliaries 332-336

— dehydration, catalytic 319

— enantiopreferential effects of lipases

— hindered 534

— hydrogenation 322

— immobilization with acid-labile linkers
404

— kinetic resolution of secondary 377

— nucleophile-labile linkers 418, 420

— o,®-mercapto- 561, 562

— oxidation by supported reagents 84-90

— photolabile linkers 484

— safety-catch linkers 445, 449

— scavenging of, by nucleophiles
203

aldehydes

— chiral oxazolidine 348, 349

— fluorous tagged 197, 198, 207

— hydrogenation of citral 318

— acid-labile linkers 409

— safety-catch linkers 445

— resin-supported 188, 189

— scavengers 188, 189, 197, 198

— scavenging of, by amines 207, 213,
214

— scavenging of, by hydrazines 209, 210,
214

— SPS using diol-based linkers 404

aldol condensations

— anion exchange resins and 262, 270

— asymmetric solid-phase 344-348, 347

— catalyzed by lipase 367

— catalyzed by peptides 292

— catalyzed by proline 286-289

— catalyzed by transition metals

— enantiospecific 423

— perfluorinated sulfonic resins and 259

— retro-aldol reaction 557

— self-aldolization 322

Aldrich Chemicals (Sigma Aldrich)
233, 366, 367, 374

— see also Sigma-Aldrich

alkaloids

— amaryllidaceae 213, 624

— cinchona 270

— lamellarin and saframycin 621

— oxomaritidine 91

alkanes

— alkyl chains as isolation tags 629

— traceless linkers 451, 452, 454-456

101, 339

370

193,

320, 321

232,

alkene functionalized linkers 488

alkenes

— E/Z ratio 125, 126

— epoxidation of 375

— hydrogenation of dienes 318, 323

— olefin isomerization 125, 268, 319, 320,
323

— safety-catch linkers 445

— traceless linkers 451-454, 456, 457

p-alkoxybenzyl linkers 88, 390, 488, 489

alkylation

— asymmetric o-alkylation 350-352, 353

— catalyzed by perfluorinated sulfonic acid

polymers 258
— chiral alcohols and ketones 339
— cyclohexanones 338
alkynes
— hydrogenation to alkenes 319

— propargyl linkers 449

— traceless linkers 457

Alloc (allyloxycarbonyl) group 164, 448,
497, 498

Altromycin B glycoside 87

Alzheimer’s disease 54, 60

Amano PS-C 366, 367

amaryllidaceae alkaloids 624

amide bonds

— covalent molecular imprinting 19

— non-integral linkers/handles 4, 6

amide-forming coupling processes
142-144, 154, 157

amides

— prepared from nucleophile-labile linkers
421

— safety-catch linkers 443, 447

aminal type-linkers 404, 405

amines

— asymmetric a-alkylation 350, 351

— chiral auxiliaries derived from 336-341

— enantiopreferential effects of lipases
369

— interactions with acid-labile linkers
400, 411

— linkers for 3’-functionalized
oligonucleotides  559-561

— polymeric, as organocatalysts 260, 261,
263-270

— quaternary, in anion exchange 127, 128

391,

— scavenging by electrophiles 186-192,
196-198, 201, 203
— secondary, as nucleophiles 121, 122, 129

— supported, as nucleophilic scavengers
186-192, 196-198, 201, 203, 213
aminium coupling reagents 146-150, 498



amino acids see also peptides

— acid cleavage 407

— alkylation 277

— B-homoarlyglycines 335

— catalytic imidazolidinones 289, 290

— choice of C-terminal 500, 502

— epoxidation with 283, 284

— glutamic acid recognition 66

— hydantoins from 427

— hydrogenation of dehydro- 229

— (2S, 4R)-4-hydroxyornithine 88

— metal affinity of 241

— N-protected 147-149, 159-164, 168-170,
390, 391

— organocatalysts  285-293

— peptide coupling reactions 142

— photocleavage efficiencies 473

— proline derivatives 336, 340

— sarcosine 547

— sterically hindered 150, 151, 500

— tiopronin 53

—unnatural 517, 520

aminopropylsiloxane-grafted CPG 475

ammonium hydroxides, quaternary 105

ammonium salts in PTC 275, 278, 280

amylin 505

amyloid plaques 54, 60

anchors and linkers, oligonucleotide
synthesis  545-565

anhydrides as electrophilic scavengers

— fluorous-tagged 196, 197

— resin-supported 188

— ROMP-gel 202-205

anhydrolactols 355

anion exchange resins

— catalysis by 261-263, 276

— enzyme adsorption 373

— nucleophilic reagents 127, 128

— Pd-loaded 325

ANP (3-amino-3-(2-nitrophenyl)propionic
acid) linkers 475

Anteunis’ racemization test 147-149, 164

anthracenes, polymer-supported 209

antibacterial silver nanoparticles 62

antibiotics

— bleomycins 619

— erythromycin and vancomycin 616

— surface imprinting 21

antibody-conjugated nanoshells 55, 56

antisense research 529, 540, 567

antisickling agents 170

antitumor activity 625

antiviral activity 74

6-APA (6-aminopenicillanic acid) 377, 378

Index

aprotic solvents 30
aptamers; DNA 48, 49, 55, 71
arenes
— alkylation 258
— direct release 403-405
— from traceless linkers
argadin  516-519
ArgoGels 588, 589
arsonic acids 282
arylation reactions 103
arylsulfonate resins 129
aspartame 377
asymmetric synthesis see chirality;
stereoselectivity
ATRP (atom radical transfer polymerization)
188
aza-Baylis-Hillman reactions 265,
267, 268
aza-Wittig reaction 127
azadirachtin 87
azalactones 188
azides 132

451-454, 456-459

B

backbone linkers 6

Baeyer-Villiger oxidation 282, 283, 367

BAL linkers 393-396, 510, 512, 516, 595,
596

Barton-McCombie deoxygenation 134, 135

Barton’s base 126

base-labile linkers 429-432, 546-549,
554-556

base-labile resins 429-432

base reagents, solid supported

— potassium fluoride on alumina (KF/
Al203) 101-104

— silica-gel bound organic bases

basic organocatalysts

— chiral 270-273

— non-chiral 263-270

bathochromic and hyperchromic shifts 73,
476, 277, 479

BAX-sulfate 221

Baylis-Hillman reactions

beads 22

benzaldehydes, nitroso- 471-273

benzaldehydes, polymer-supported 189

benzhydryl linkers 398-400, 474

benzhydrylamine resins 397, 398, 469

benzidine phosphoramidate 553

benzimidazoles 214, 215

benzodiazepines 613

— 1,5-benzodiazepines 254

— 1,4-benzodiazepinones 428, 456, 457

104-106

106, 265, 267
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benzoic acid

— 4-(3-hydroxy-4,4-dimethyl-2-oxopyrrolidin-
1yl) 332,334

— 4-bromomethyl-3-nitro 469, 470

— p-hydroxy- 597

benzoin 355, 477, 478

benzopyran-4-one, 6-carboxy 422

benzopyrans 254, 632, 633

benzothiazoles 434

benzotriazole, N-hydroxy- see HOBt

benzoyl protecting groups 532

benzyl alcohol 3-azidomethly-4-hydroxy-
558

benzyl hydrazide linkers 447, 457, 458

benzyl hydroxylamine 586

benzyl protecting groups 497

benzyl sulfide 485, 486

benzylic linkers and resins see also
nitroaromatic compounds

— p-alkoxybenzyl linkers 488, 489

— hydroxybenzylic resins 418

— substituent effects 383, 469

benzylidine acetal linkers 595, 596

B-amyloid (1-42) synthesis 504, 507, 508

BHA (benzhydrylamine) resins 397, 398, 469
— see also MBHA
bifunctional catalysts 115, 319

Biginelli reaction 112, 209, 260

binding isotherms 32-34

binding properties of MIPS 31-34

biocatalysts see also enzymes

— chemocatalysts distinguished from 247,
248

— current status 365, 377

biomedical applications of nanoparticles
45,56, 57, 69, 73

biomolecules see also oligonucleotides;
oligosaccharides; peptides

— application of solid-supported chemistry
4

— ChemMatrix resin 9

— molecular recognition 16

— nanoparticle size 46

biorecognition 56, 59

biotin 54, 56, 64, 94, 166

biphenyl derivatives 455, 485

bipyridyl scavengers 212

bis-glycolyl linker 563

bisacetoxybromate 87, 88

bleomycins 619, 620

blood-brain barrier 74, 603

Boc (tert-butoxycarbonyl) see also peptide
synthesis

— linkers for thioesters 510

— protecting group for amines 11, 497

— protecting group for piperazine 121

— scavenging excess 218, 221

BOP (benzotriazol-1-yl-N-oxy-
tris(dimethylamino)phosphonium

hexafluorophosphate) 150
borohydrides 95
boronate linkers 599, 600, 601

boronic acids 18, 93, 94, 588, 589

bovine serum albumin 600

bradykinin 159, 421, 422

bromination, electrophilic 133

BSA (N,O-bis(trimethylsilyl)acetamide)
547

BTC (bischlorotrimethyl carbonate)

BTC (phosgene equivalent) 175, 176

bulk polymerization and surface imprinting
21

butenolides 452, 456, 618

buyrolactones 340, 452, 456

byproducts see side reactions

167

(o

C-O coupling reactions 321, 322

C-terminal amino acids 500, 502, 506, 508

CALA/CALB (Candida antarctica A/B-lipase)
375

callystatin 632, 635

CALNN pentapeptide 54

cancer treatment 73, 74, 91

capture and release see catch-and-release
techniques

carbamates

— anticholinesterase activity 67

— enzyme linkages 374

— intermediates 105, 106, 427, 444

- linkers 391, 468, 474, 549, 560, 561

— nucleophile-labile resins 422, 423

— synthesis of 167, 392

carbazates 391, 392, 471

carbazoles 259

carbenes 294

carbodiimides see also DCC; DIC; DIPCDI

— acid attachment to linkers 390, 546

— HOSu derived polymers 166, 170

— supported as coupling reagents 142-146,
174, 498

carbohydrates

— chemoselective esterification 375

— chiral auxiliaries derived from 330-332

— covalent molecular imprinting and 18

— enzyme covalent bonding to 374

carbon nanotubes 67, 68

carbon tetrahalides 123, 151



carbonic acid derivatives

— linkers 549-551

— nucleophile-labile resins 422

carbonyl group cleavage, nucleophile-labile
resins 412

carboxy-based linkers and resins 424426,
563, 564

carboxylic acids

— acid-based linkers 425, 548, 549

— enantiopreferential effects of lipases
370

— peroxycarboxylic acids

— acid-labile linkers 408

— photolabile linkers 468, 479, 484

— safety-catch linkers 443, 447

— synthesis of chiral a-substituted 331, 334,
344, 345, 357-360

carpanone derivatives 213, 625, 632,
635

carriers, enzyme immobilization on
372-374

catalyst-substrate co-immobilization
292

catalysts see also biocatalysts; enzymes;
metal-catalyzed reactions; organocatalysts;
PTC

— effects of attachment to supports
249

—leaching of 317

— molecular and surface catalysis 247

— photocatalysis 294, 295

catalytic promiscuity 367

catch-and-release techniques 86, 212, 340,
604—606, 625

cations

— acidolysis leaving groups
403

— aminium coupling reagents 498

CBS (Corey, Bakshi and Shibata) catalyst
93, 94

CCTU (S-phenyltetramethylisothiouronium
chloride) 511

Cdc42 635

CDI (carbonyldiimidazole) 341

CDK (cyclin dependent kinase) inhibitors
623, 631

cell adhesion 59

cellular magnetic-linked immunosorbent
assay (CMALISA) 59

cellulose 10, 543

cellulose acetate 556

ceruloplasmin 59, 60

cesium fluoride on alumina 106, 107

chalcones 277, 283, 284, 290

375

383, 385, 402,

Index

chelating agents

— metal ion mediated molecular imprinting
19, 31

— metal scavenging resins 207, 237, 240

— PEG-GNP heterodimers 56

chemical ligation, SPPS  508-516

ChemMatrix resin 9, 497, 504-506

chemocatalysts and biocatalysts 247, 248,
365

chemometrical approach 30, 31

ChemRoutes 231

Chimassorb 944 282

chiral auxiliaries 329

—alcohols  332-336

— amine-derived 336-341

—enone 352-355

— carbohydrate-derived 330-332

— cyclohexanone as 352

— hydrobenzoin-derived 355, 360, 361

— oxazolidinones, oxazolidines and
oxazolines 341-348

— stereoinductive potential 358

— sulfoxides, sulfinamides and sulfoximes as
348-351

chiral basic catalysts 270-273

chiral building blocks 616

chiral column chromatography 230

chirality see also stereoselective synthesis

— asymmetric dihydroxylation 92

— asymmetric metal catalysis 228, 229, 240

— asymmetric synthesis of f—phosphono-
malonates 107

— chiral boranes 92-94

— chiral oxidation catalysts

— chiral PTC  276-279

— chiral sulfonamides 93, 158

— chiral sulfonates, alkylation 130

— chiral titanium complexes 635

— enantioselective epoxidation 88, 89

— MIP templates and stationary phases 35

— prochiral substrates 376

chitosan composite (CMC)

cholesterol

— FXR agonists 633

— imprinting 19, 20, 36

chromenes 254

chromic acid, polymer-supported 90

chromium arene complexes 485

chromium carbonyl 336, 337, 459

cinchona alkaloids 270

citral 318

CLEA/CLEC (cross-linked enzyme
aggregates/crystals) 371

CLEAR family resins 8, 9

283-285

67,270
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cleavage mechanisms

— acid labile linkers 405-408

— in aigialomycin synthesis 623

— olefin metathesis 597

— safety-catch linkers 438-442, 450

click chemistry 286, 294, 374, 520, 521

CMALISA (cellular magnetic-linked
immunosorbent assay) 59

co-oxidants, solid supported 86-88

cobalt carbonyl 449

cocaine 48

cofactors 367

colloids

— colloidal metals

- PTC 276

— synthetic use 69, 75, 544

colorimetry see also optical sensors

— aggregation studies 50, 55

— detection of lead and mercury ions

— DNA functionalized GNPs  47-52

— enzyme assay 49, 50

combinatorial synthesis 545

— carboxylic acid libraries 126

— Merrifield resins 425, 426

— MIP libraries 30

— natural product libraries 613, 614, 616,
618, 619, 630-635

— oligosaccharides 471, 598

— peptides 495, 496

— solid phase 290, 291

— techniques applicable 185, 189, 196, 213

computation in molecular modeling 31

condensing agents, oligonucleotide synthesis
532, 533, 538, 546

confocal microscopy 58

conjugate addition reactions 344, 348

continuous fixed-bed catalysis 258

continuous flow synthesis 215, 216, 627

control polymers (CP) 31, 32

convergent approaches, SPPS 499, 500, 598

cooperative catalytic systems 113-115

coordination complexes, transition metal
310, 311

core-shell strategies 24, 69, 71, 72

coupling reagents 142

— aminium and uronium reagents 146-150

— carbodiimides and isoureas 142-146, 172

— DKP suppression 471

— oligonucleotide synthesis 530, 538, 568

covalent enzyme immobilization 374

covalent molecular imprinting 17-19

covalent supporting, transition metals 310

m-CPBA (chloroperbenzoic acid) 438, 439,
444, 452, 455

46, 47, 55, 62, 313, 318

50, 51

CPG (controlled pore glass) resin

— aminopropyl- 553, 561, 562

— LCAA-CPG 541, 548, 556, 560, 561, 563,
564

- 3-mercaptopropyl- 556, 586

— NPE-linked 549-551

— oligonucleotide synthesis 540-542,
544

— oligosaccharide synthesis 586, 587

— safety-catch linkers 440

— siloxane grafted 475, 552

CPG (p-(5-ethoxycarbonyl)pentyloxybenzyl)
tag 605

cross-linking

— Apt-GNP interparticle 55

— CBS catalysts 94

— ChemMatrix resin 9

— chitosan composite (CMC) 67

— enzyme immobilization 371, 372

— macroporous and microreticular resins
251

— molecular imprinting 16, 19

— polymeric catalysts 267

— polystyrene (PS) resins 7, 8, 84, 538

— reactant penetration 315

— transition metal catalysts supports and
310

cross-linking monomers 28, 29

cross-reactivity and selectivity, MIPs 33

crown ethers 275, 276, 280, 389, 420

2-CTC (2-chlorotrityl) resins  500-502, 507,
508, 513, 517, 521

2-cyanoethyl protecting group 532, 535,
548

cyclative cleavage 459, 460

cyclic alkaloids 624

cyclic amides 448

cyclic linkers, acid labile 402, 403

cyclic oligonucleotides 565

cyclic peptides 394, 395, 426, 427, 514,
516-519

cyclization reactions 123, 124, 127, 136, 170

— see also RCM

— intramolecular nucleophilic displacement
426428

cycloaddition reactions see also Diels-Alder
reactions

—1,3-dipolar 344, 346, 520, 521

— facial selectivity 335, 336

— MCM reagents 105, 106

— photocycloadditions  352-355

cyclohexanone 338, 352

cyclorelease reactions 617

cysteine protease inhibitors 186



D

DBU (diaza(1,3)bicyclo[5.4.0Jundecane)
390, 509

DCC (dicyclohexylcarbodiimide)

— active esters from 170

—analog 143, 144

—a coupling agent 159, 163, 164, 532,
549

— peptide acylation 498, 519

DCHA (dicyclohexyl amine) salt 509

DCI (4,5-dicyanoimidazole) 535

DCT (dichlorotriazine) 193, 194, 195, 198,
200, 201

DDD (diethyldithiocarbonate disulfide) 536

Dde1-(4,4-dimethyl-2,6-dioxocyclohexylidene)
ethyl 424

DDQ (2,3-dichloro-5,6-dicyano-1,4-
benzoquinone) 488, 601

DEAD (diethyl azodicarboxylate)

DEAE (diethylaminoethanol) 373

decalins 618

decarboxylation as a traceless method 458,
459

Degussa 235, 374

dehydration plus hydrogenation
(hydrogenolysis) 323

Deloxan 235

dendritic structures 286, 294, 296, 591-593

deoxygenation of water 323, 325, 326

depsipeptide methodology 503, 506

depsipeptides 519, 520, 614

DHP (dihydropyran) linker 404

diastereoselective reactions 107, 286, 330,
331, 340

— see also enantioselective reactions

diazenes 425, 447

diazo transfer reactions 132, 133

diazomethane, diphenyl- 397

diazonium compounds 457

diazonium salts 191

dibenzocycloheptadienes 402, 403

DIC (1,3-diisopropylcarbodiimide)

DIEA (N,N-diisopropylethylamine)
506, 511, 512, 519, 521

Diels-Alder reactions

— asymmetric, decalins 618

— d-lactone preparation 635

— diazene preparation 425

— intramolecular 635

— scavenging dienophiles 209, 220

— stereoselective 331, 335, 336, 337, 338,
344, 347

dienophile scavenging 209, 220

diglycolyl 548

125

162, 172
504,

Index

dihalocarbenes 102

diketones as scavengers 189

dimannosides 591, 592, 593

dimedone 434

diminutol 631

dioxiranes 283

DIPCDI (N,N’-diisopropylcarbodiimide)
498, 503, 504, 508

diphenyl phosphorochloridate 530,
537

diphenyldiazomethane resin 397

DIPHOS (1,2-bis(diphenylphoshino)ethane)
551

diptericin 511

discodermolide 614, 629

disiloxanediyl linkers 551, 552

displacement curves, MIP binding 33

disulfide-based linkers 556, 557, 561, 562

1,3-dithiane linkers 487, 488

DKP (diketopiperazine)

— alkaloid preparation 427

— avoidance using various coupling agents
470, 471, 500

— peptide synthesis byproduct 402, 426,
482, 507, 512, 519

DMAP (4-(dimethylamino)pyridine)

— acid attachment to linkers 390

— active esters from 146, 172

—analogs 263-265, 267, 272

— catalysis by free and immobilized 105,
106, 146

— polymer-bound reagents

—scavenging 210, 211

DMB (3’,5-dimethoxybenzoin) 479

Dmbb (N-4,5-dimethoxy-2-mercaptobenzyl)
513

DMC (2-chloro-1,3-dimethylimidazolinium
chloride) 149

DMP (2,5-dimethylphenacyl) 482, 483

DMTr (4,4’-dimethoxytrityl) group 532,
546

DNA see nucleic acids

DNA aptamers 48, 49, 55, 71

Dowex resins 252, 256, 263

drug delivery with nanoparticles 45, 57,
59-61, 64, 71, 73, 75

drug discovery see also pharmaceuticals

— click chemistry 521

— library synthesis 214

— small molecule combinatorial chemistry
3

— solution-phase multi-step parallel
sequences 183

— use of metal ions 227-230

131, 144
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DSA (4-(4-methoxyphenyl-aminomethyl)-3-
methoxyphenylsulfinyl-6-hexanoic acid)
linker 439, 446

DSB (4-(2,5-dimethyl-4-
methylsulfinylphenyl)-4-hydroxybutanoic
acid) linker 439, 446

DSC (differential scanning calorimetry)
320

DTT (dithiothreitol)

duloxetine 93

dye attachment techniques

dysidiolides 618, 619

266, 292, 561

E

E/Z ratio (alkenes) 125, 126

EA[H]Q (2-ethylanthrafhydro]quinone)
324

EC (Enzyme Commission) system 366

EC;s, values 33

Elcb reactions 429

EDAC (ethyl 3-(dimethylamino)
propylcarbodiimide) 166

EDITH (3-ethoxy-1,2,4-dithiazoline-5-one)
536

EDT (1,2-ethanedithiol) 504

ee (enantiomeric excess) see enantioselective

reactions

EEDQ (2-ethoxy-1-ethoxycarbonyl-1,2-
dihydroquinoline) 152, 153

EGDMA (ethylene glycol dimethacrylate)
28, 261

electrochemical sensors 36

electron-withdrawing groups

— base-labile linkers and resins 429, 430

— nitroaromatic resins 470

— side reactions 470

electroorganic synthesis 106

electrophile scavengers see nucleophilic
scavengers

electrophilic reagents, solid supported

— acylating and sulfonylating reagents
132

— alkylating reagents 129, 130

— brominating reagents 133

— nitrogen electrophiles 132, 133

— silylating reagents 130

electrophilic scavengers

— fluorous tagged 194-200

— PEG supported 157, 193, 194, 195

— PS-resin supported 185-192

— ROMP and ROMP-gel derived 200-205

— silica-supported 194, 195

— tabulated 185

electrostatic binding of enzymes 373

556, 557, 560-563, 570

131,

elimination reactions

— B-eliminations  554-558, 562, 567

- PTC 276

— unimolecular 429

ELISA (enzyme-linked immunosorbent
assay) 59

emulsion polymerization 22-24

enantiopreference prediction 369, 370

enantioselective reactions see also chirality;
diastereoselective reactions; stereoselective
synthesis

— acetylation 158, 376

— alkylation 278

— catalysis 248, 270, 271

— epoxidation 88, 89

— hydrogenation 229

— oxidoreductases 367

— polymer reuse 331

— reduction 93, 94

— synthesis of grossamide 216

endonucleases, colorimetric assay 49, 50

enfuvirtide 500-502

enkephalin 422

enones 352-355, 630

entrapment immobilization 372

enzyme-cleavable linkers 603, 604

enzyme mimetics, MIPs as 36

enzymes

— colorimetric assay 49

— targeting purine dependent 631-633

enzymes, immobilized

— classification and availability 366

— enantiopreference 369, 370

— immobilization approaches 371-374

— popular enzymes in each EC division
366-368

— solvents 365, 367-369

ephedrine as an auxiliary 339, 340

epibatidine 625

epimerization 147, 149

— see also racemization

epothilones

— anticancer potential 614, 616

— historic solid-phase syntheses
614, 617, 618

— total synthesis of epothilone C 86, 91,
625, 626

epoxides 105, 111, 260, 375, 623

— fluorous tagged 197

erythromycins 615, 616

ESR (electron spin resonance) spectroscopy
315

esterification

— alcohol-polymer attachment through 332

125, 613,



— chemoselective, of carbohydrates 375

— hindered components 149

— interesterification 377

— involving organocatalysis 252, 256, 261,
271

— nucleoside-polymer attachment through
546

— transesterification 269, 367, 420, 421

esters see also active esters

— acid-labile linkers 390

— linkers for oligonucleotide synthesis 532

— nucleophile-labile resin attachment 417,
418, 420

— phenacyl 479-481

— stereopreferential enzymatic hydrolysis
369

ethanol

— 2-(4-carboxyphenylthio)- 554

- 2,2"-dithiodi- 556, 560

— B-sulfonyl- 562

ethers

— linkages, acid-labile linkers 384, 386

— preparation by organocatalysis 252, 258,
259

Eupergit C 374

expressed protein ligation 514

F

ferrofluids 57

fexaramine 633

films 24

FITC (fluorescein isothiocyanate) 58, 61

flow-through see continuous flow synthesis

9H-fluorene, 9-methylene- 207, 208

fluorene-based linkers 429

fluorescence imaging 58, 63, 73

fluorescent labels 166

fluoroboric acid on silica gel 111

o-fluorotropinone 285

fluorous isolation tags 613, 628, 630

fluorous tagged electrophilic scavengers
194-200

fluorous tagged nucleophilic scavengers
219, 220

fluoxetine 93, 95

Fmoc (9-fluorenylmethoxycarbonyl)-
protected amines

—in SPPS 497, 498, 510

— product removal 207

FMPB (4-(4-formyl-2-
methoxyphenoxy)butyric acid) resin 396

formyl (indole) linkers 396

fostriecin 632, 635

free-radical initiators 30

Index

Friedel-Crafts reactions 588
—acylation 160, 174, 257, 261, 474, 480
— alkylation 159, 168, 258
— asymmetric 290
— benzoylation 112, 113
— intramolecular 258
frontal chromatography 33
frontalin 358, 359
functional groups, acid-labile linkers
408-412
functional monomers in MIP  25-27, 30
functional sites
— distribution in gel-type supports 10
— effects of attachment to supports 249
— number of, and catalytic activity
255, 256
furanopyrazines 396
FXR agonists 633

G

GA (glutaraldehyde) 67, 371, 372, 374
gadolinium 228
galactosides 598, 599
galactosylamines 330, 331
galanthamine derivatives
gel matrices 372

gel-type supports  7-10, 238, 251, 539, 540
— see also microporous resins; silica gel
gene expression detection 51-53

gene therapy 74
germanium compounds
Globo-H antigen 597
GLUT-1 protein 603
glutamic acid recognition 66
glutaraldehyde (GA) 67, 371, 372, 374
glycosylation 592

gold nanoparticles (GNPs)

- functionalization 47-53

— in H,0, biosensors 67

— synthesis and properties 46, 47
gold nanoshells 55

Golgi apparatus 635

graft copolymers 588

grafted linkers 586

grossamide 216

gylcerol 323

632, 634, 635

135, 457

H

H-phosphonate method 530, 531,
534-538

— oligonucleotide synthesis
549, 567, 569, 570

HAL linker 393

halide electrophilic scavengers 192

540, 542, 548,
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Index

handles see linkers

HATU (1-[bis(dimethylamino)methylene]-
1H-1,2,3-triazolo-[4,5-b]pyridinium
hexafluorophosphate 3-oxide) 498,
505, 506, 512

HBTU (2-(1H-Benzotriazole-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate)
147, 148, 498, 501, 504, 505

HCTU (1-[bis(dimethylamino)methylene]-6-
chloro-1H-benzotriazolium
hexafluorophosphate 3-oxide) 498

HDAC (histone deacetylase) inhibitors
634

hemoglobin 67, 75

heparin-ilke compounds 596

heterocyclic structures

— combinatorial synthesis 631

— intramolecular nucleophilic attack 418,
428

— polymer catalyzed synthesis 254, 263

heterodimers, metal 55-57

heterogeneous catalysts 101, 113

heterogeneous polymerization 22, 23

heterolytic cleavage 451

heteropoly acid 112

high loading resins 90

high-throughput synthesis 613

highly cross-linked PS see macroporous
resins

hindered acids 149-151, 500

hindered alcohols 534

hirudin 502, 503

histacin 634

HIV (human immunodeficiency virus) 74,
144

— HIV-1 protease 515, 516

HMB/HMBA (4-hydroxymethylbenzoic)
linkers/resins 421, 511, 521

HMES (N-[9-(hydroxymethyl)-2-fluorenyl]
succinamic acid) linker 429, 430

HMPA (4-hydroxymethylphenoxyacetic acid)
386, 390

HMPB (4-(4-hydroxymethylphenoxy)butyric
acid) linker 500

HMPPA (3-(4-hydroxymethylphenylsulfanyl)
propanoic acid) linker 439, 446

HOALt (1-hydroxy-7-azabenzotriazole)
145, 498, 504

HOBt (N-hydroxybenzotriazole)

— active ester formation 143-145, 158, 162,
168-174

— aminium and iminium salts
148

—as an additive 144, 162, 519

144,

147,

— as coupling reagent 487, 498, 501, 503,
504, 508, 509

— polymers 150, 153, 168-174

— polymers, active ester formation 168-174

homogeneous polymerization 22

HOSu (N-hydroxysuccinimide) 148, 158,
163-168, 170, 422

HSTU (2-succinimido-1,1,3,3-
tetramethyluronium hexafluorophosphate)
148

Human IAPP (islet amyloid polypeptide)
505

Hiinig’s base 153, 155, 172

Hunsdiecker reaction 135

HWE (Horner-Wadsworth-Emmons)
reaction 126

hyaluronic acid (HA) 61

hybrid approaches, SPPS  499-502

hydantoins 427, 428, 449

hydrazine hydrate 95

hydrazines

— aldehyde scavenging 209, 210

— chiral 340, 342

— immobilization to acid-labile linkers 391

— nucleophilic cleavage of linkers 424, 425

— polymer-supported 122

— safety-catch linkers 512

m-hydrobenzoin auxiliaries 355-360, 361

hydrocyanation of imines 290, 291

hydrogen peroxide (H,0,)

— biosensors 67

— epoxidation 277

— oxidizing resin regeneration 281

— peroxy acids 375

— supported catalysis 282-284

— synthesis 324

— thioether activation 444, 445, 554

hydrogenation reactions

— of alkenes and alkynes 95

— using transition metal catalysts
324, 325

hydrogenolysis 323, 602, 603

hydrolase enantiopreference 369, 370

hydrophilic PEG-based resins 8-10

hydroquinone-O,0’-diacetic acid 548

hydrosilylation reactions 320

hydrosols 69

hydroxamic acids, supported 176

o-hydroxyacetone oxime 558

N-hydroxybenzotriazole see HOBt

hydroxyl groups

— attachment 330, 332

— chemoselective esterification 375

— covalent molecular imprinting 18

316-319,



— functionalization of resins and linkers
420-422

4-hydroxyproline 286, 287

hyperbranched soluble resins

hyperchromic shifts 476-479

hypervalent iodine reagents 84, 85

591-593

I

IBX (o-iodoxybenzoic acid) 84, 85

ICP-MS (inductive coupled plasma mass
spectrometry) 230

IIDQ (2-isobutoxy-1-isobutoxycarbonyl-1,2-
dihydroquinoline) 153

imatinib 633

imidazole

—1,1"-carbonyldi- 550

— imidazole-based liquids 221

—1,1-oxalyldi- 548

imidazolidinones 289, 290

imidazolium organocatalysts 293, 294

imines, diastereoselective allylation 340,
343

iminium ions 622

iminophosphoranes 269

immobilized reagents see solid-supported
reagents

immunofluorescence detection 62, 63

immunoglobulins 56

imprinting see binding; MIP; molecular
imprinting

imprinting factors 32

incarceration of catalysts 89

indolactams 615, 616

inductively coupled plasma optical emission

spectrometry (ICP-OES) 58

iniferter (initiator-transfer agent-terminator)

approach 24
inorganic chemistry, medicinal 228
integral linkers 4, 5, 384, 586

internal reference amino acids (IRaas) 6, 7

intramolecular processes

— cyclization 449, 482, 516

— Diels-Alder reactions 635

— N to S acyl shift 513

— nucleophilic 418, 426-428
iodobenzene derivatives 103, 104
ion exchange resins see also anion exchange
— acidic organocatalysts 250-256

— enzyme immobilization using 373
— mixed acid and basic 263

— perfluorinated 311

ionic gels 238, 239

ionic liquids 220-222, 594

IRaas (internal reference amino acids) 6, 7

Index

iron oxide nanoparticles (IONPs) 57-61

irregular shaped particles

— molecular imprinting 21

— organic nanoparticles 69, 70, 71

— silica scavenger supports 237

ISEC (inverse steric exclusion
chromatography) 315, 320

isobutyryl protecting groups 532

isocyanate electrophilic scavengers

— fluorous-tagged 196, 197

— resin-supported 185-188, 204

— silica-supported 194

isocyanates, scavenging of 212, 217

isolation tags 605, 613, 627-630

— see also fluorous isolation tags; magnetic
labeling; SPOT

isonitrile-functionalized polymer supports
317

isotherm models 32-34

isourea coupling reagents 142-146

isoxazole and isoxazolines 425

isoxazolinoisoquinolines 432

Johnson Matthey Chemicals 236

K

Kaiser resin 174, 175

Kazlauskas’ rule 369, 370, 376

KCL (kinetically controlled ligation) 514

ketones

— a-alkylation 339

— diketones as scavengers 189

— enantioselective reduction 367

— methyl isobutyl (MIBK) 322, 323

— released from acid-labile linkers 411

— SPS using diol-based linkers 404

— traceless linkers 453

kinase inhibitors 623, 631-633

kinetic resolution 367, 369, 376, 677

— see also enantioselective reactions

Knoevenagel reactions 104, 105, 107, 263,
269, 270

Knorr linkers 398

L

lactams

— B-lactams 271, 348, 349
— e-lactams 460

- medium ring 170, 171
lactoferrin 59, 60
d-lactones 632, 635
lagunapyrone 629
lamellarin family 621
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Index

Langmuir binding isotherms 32

lanthanide catalysis 320, 321

laser ablation 69

LCAA (long-chain alkyl amide)-CPG 541,
548, 556, 560, 561, 563, 564

leaching of catalysts 317, 321, 374

lead (Pb*), colorimetric detection 50, 51

leukemia 633

library syntheses

— amide and sulfonamide 162, 172, 186,
194, 197, 422

— amino acids and ureas

— application of scavengers
199, 203, 214-216

— benzodiazepines 456, 457

— carbodiimides 145, 146

— DCC resins 144, 186

— enzymes and other natural product
families 616, 618, 619, 625, 627, 630-635

— MIP libraries 30

— nucleotides 558

— oligosaccharides 594, 598

— peptides and related substances 85, 291,
427, 450, 489

— Taxol analogs 614-616

— the Wittig reaction 126, 614

ligand exchange reactions 311

linalool 319

linderol A 92

linker combinations 560

linkers 4-7

— see also chiral auxiliaries; cross-linking

— 1,3-dithiane 487, 488

— alkene functionalized 488

— cleavage mechanisms 597, 602-604

— distinguished from supports/resins 4,
585

— disulfide-based reduction 556, 557

— GNP functionalization 47, 48

— integral and grafted 586

— MNP functionalization 55, 56

- oligonucleotides  559-564, 566

— p-alkoxybenzyl 88, 488

— preformed 384

— protecting groups or reagents 387

— sub-linkers 356, 360

linkers, acid-labile 501

— benzyl and alcoxybenzyl 383-387, 390,
391, 394

— cleavage mechanisms 405-408

—cyclic 402, 403, 511

— design  383-387

— integral vs preformed linkers 384

— leaving group stability 384-386, 418

196, 197
184, 187-190,

— oligonucleotides 545, 546, 553-558

— oligosaccharide synthesis 594-596

— peptide thioester formation 512

— RNA synthesis 564

— safety-catch (SCAL) 439, 446

— types of linker 387-405

— use for common functional groups
408-412

linkers, base-labile 429-432, 546-549,
554-556, 596, 597

linkers, nucleophile-labile 418

linkers, oxidatively cleaved 601, 602

linkers, photolabile see also nitroveratryl
linkers; photocleavage

— 3’-carboxylalkyl nucleosides 564

— functionalized phenacyl linkers 477-483

— miscellaneous  485-487

— nitrobenzyl-derived linkers 467-477

— nucleoside 3’-carbonates 551

— oligosaccharide synthesis 597, 598

— pivaloyl linkers 484, 485

linkers, reductively cleaved 602

linkers, safety-catch 437-450

— see also safety-catch principle

— overview of linker types 438-442

— PEG-supported oligonucleotide synthesis
567

— peptide thioester preparation 510, 511

— photolabile safety-catch 482, 483

linkers, traceless 450-460

lipases 366, 367

liquid chromatography and MIPs 34, 35

liquid-phase synthesis see soluble polymer
supports

LNT (N-tetrose) 586, 587

loading and enzyme activity 372, 373

low cross-linked polystyrene 538, 539

lyophilized enzyme powder 370

M

macrolactonization reactions 144
macroporous (maroreticular) resins

— catalytic application 253, 254, 315, 316

— distinguished from microreticular 251

— macroporous silica 541

— metal scavenging 238

- oligonucleotide synthesis 540
macrosphelides 618, 620

magnetism see also MRI; NMR spectroscopy
— magnetic labeling 57

— magnetic particles 588, 589

— nanoparticles 61, 211, 212

— superparamagnetic behavior 57
maleimide, poly(ethylene-co-N-hydroxy- 163



maleimide electrophilic scavengers
189-191

malonyl anchors and linkers 548, 557

MAMP (Merrifield alpha methoxy phenyl)
linker 398, 400

mandelic acids 356, 358, 520

Mannich-Michael reactions 331

Maraviroc 144

mass sensitive sensors 36

mass spectroscopy 230, 635

MBHA (p-methylbenzhydrylamine) resins
4,5, 397, 419, 508, 509

MCM-41 (Mobil’s Composition of Matter-41)
105, 266

medicinal inorganic chemistry 228

membranes see also cellulose

— molecular imprinting 24

— polyolefinic 11

o-mercaptobenzhydryl linker 400

mercaptopropionic linker 508

mercury (Hg”) colorimetric detection 50,
51

Merrifield resin (chloromethyl polystyrene)
389-391, 393, 394, 586

“meso trick,” 376

mesofluidic flow reactors 627

metal-based therapies 227, 228

metal-catalyzed reactions see also transition
metal catalysts

— KF/ALO,, 102, 103

— pharmaceutical use 228, 229

— removal of residues 206-209

metal colloids 313

metal heterodimers 55-57

metal ion mediated molecular imprinting
19, 20

metal nanoparticles see MNPs

metal scavengers

— producers and products 231-236

— resin type 237-239

metal sensors containing DNAzymes 51

metalloproteinase inhibitors 215

methacrylic acid monomer 17, 25

methoxylation reactions 106

MIA (molecularly imprinted sorbent assays)
35

MIBK (methyl isobutyl ketone)

Michael acceptors 189, 265

Michael additions

— anion exchange catalyzed 263

— enantioselectivity 270

— iminophosphoranes 269, 270

— lipase catalyzed 367

— pyrroles with ketones 253

322,323

Index

Michael reactions

— aza-Michael-Knoevenagel 105

— phospho-Michael reaction 107

— thia-Michael reaction 108, 110

“microgels,” 212, 313

microporous (microreticular) resins

— distinguished from macroporous 251,
315

— as transition metal catalyst supports
314

milling 69

MIP-QCM sensors 36

MIPs (molecularly imprinted polymers)

— applications  34-37

— characterization 31-34

— chemical and physical properties 34

—design 25-31

— films and membranes 24, 66

— formats 19-24

— homogeneous and heterogeneous
polymerization 22, 23

— imprinting factor 32

MISPE (molecularly imprinted polymer
solid-phase extraction) 35

Mitsunobu reactions 125, 131, 132, 444,
513

MNPs (metal nanoparticles)

— gold nanoparticles 46-55, 67

— iron oxide NPs 57-61

— nanoshells and metal heterodimers
55-57

— nanowires 65-67

- oxidizing agents 89

— quantum dots  62-65

- reducing agents 95

— silver nanoparticles 61, 62

— transition metal catalysts based 311, 314,
318, 325

313,

modified surface type supports 10-12
molecular catalysts 247

molecular imprinting 15-19

— see also MIPs

— films and membranes 24

— nanowires 66

— optimization of conditions 30, 31

— organocatalysis using 294-296

— sensors based on 35, 36

molecular modeling and MIP design 31

molecular recognition 15, 46, 54

molecularly imprinted polymer solid-phase
extraction (MISPE) 35

molecularly imprinted polymers see MIPs

molecularly imprinted sorbent assays (MIA)
35
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Index

monomers in MIP design 25-28

Morita-Baylis-Hillman reaction 265

morpholine and its derivatives 430, 535,
541

Mosher acids/amides 145, 165

MPA (3-mercaptopropionic acid) 514

MPEG (monomethyl polyethyleneglycol)
resins 590

MRI (magnetic resonance imaging)
56-60, 227

mRNA 52,53

MS-CI (mesitylenesulfonyl chloride) 532

MSNT (1-(mesitylene-2-sulfonyl)-3-nitro-1H-
1,2,4-triazole) 390, 532, 565

Mukaiyama reagent 154, 155

multi-step total syntheses 115, 183

multi-supported reagents 88, 89

“Multipin concept,” 11

murisolins 629

muscone 617

myoseverin 631

45, 46,

N

N-O bonds, hydrogenation 324, 325

n—7* absorbances 476, 477

N-terminal amino acids 506, 508

N to S acyl shift 510, 513, 314

NAD (nicotinamide adenine dinucleotide)
367

Nafion resins 256-261, 311, 321, 322

nanoparticles (NPs) see also MNPs

— biomedical applications 45

— carbon nanoparticles 67, 68

— magnetically tagged 211, 212

— organic nanoparticles 68-75

— silica nanospheres 113, 231, 544

nanoshells and metal heterodimers

nanowires 65-67

native chemical ligation (NCL), SPPS
508-516

natural products

— combinatorial synthesis 630-635

— immobilizing core structures 614-616

— immobilizing reagents 623-627

— solid-phase synthesis 616-623

— using isolation tags 627-630

NBB (3-nitrobenzamidobenzyl) resins 418-
421, 469

NBH (2-nitrobenzhydryl) resins 474

NBOC (2-nitrobenzyloxycarbonyl) group
468

NBS (N-bromosuccinimide) 511

NCL (native chemical ligation), SPPS
508-516

55-57

NCPS (noncross-linked polystyrene)
628

Neisseria meningitidis 590, 591

nickel nanoparticles 95

NIPA (N-(2-iodylphenyl)-acylamide) resin
85

NIS (N-iodosuccinimide) 605

nitrile-converting enzymes 368, 377

nitrite, polymer-bound 132, 133

nitroalkenes 104, 106, 125

nitroaromatic compounds
324

— 3-nitro-4-chlorobenzyl alcohol 169

— p-nitrophenyl hydrogenation 324

— photolabile 467-477, 551, 597

o-nitrobenzyl linkers 468, 476, 477

— 1-(2-nitrophenyl)-1,3-propanediol 558

— 5-hydroxy-2-nitrobenzyl 471, 474

— 2-hydroxymethly-6-nitrobenzyl 561

— o-substituted 474, 475

nitrogen BET adsorption 320

nitrogen electrophiles 132, 133

nitrogen oxidation 447

nitroveratryl linkers 471-474, 484, 485,
551, 558, 560

- NVOC 468, 484, 485

NMM (N-methyl morpholine)
155-157

NMO (N-methylmorpholine N-oxide) 86,
87

NMP (N-methylpyrrolidone) 511

NMR spectroscopy 315, 540

N,N-dimethylacrylamide 311

non-chiral oxidation catalysts 280-283

non-covalent molecular imprinting 16, 17,
25-27

non-integral linkers 4-6

non-specific binding 31

norbornenes 200, 202, 222, 347

norzooanemonin 89

Novozym 435, 366, 367, 373, 375-377

NPE (2-(4-nitrophenyl)ethyl) linker 429,
430, 547, 549-551, 556

NPEOC (2-(4-nitrophenyl)ethoxycarbonyl)
547, 549, 560

nuclear localization sequences 54

nucleic acids see also oligonucleotides

— GNP functionalization 47-53

-mRNA 52,53

— RNA interference 570

— synthesis involving safety-catch linkers
448

nucleophile-labile resins and linkers
417-428

112, 168, 169,

151,



— intermolecular nucleophilic displacement
420-425

— intramolecular nucleophilic displacement
426428

nucleophile scavengers see electrophilic
scavengers

nucleophilic organocatalysts 293

nucleophilic reagents, solid supported
121-128

— anchored to anion exchange resins
128

— phosphanes  123-125

— secondary amines 121, 122

— Wittig reagents 126, 127

nucleophilic scavengers 206-216

— ionic liquids  220-222

— silica-supported 217-219

nucleoside 3’-(hemi)succinates
544, 546

NVOC (6-nitroveratryloxycarbonyl) group
468, 484, 485, 497, 498

127,

541, 543,

o

O-acyl isopeptide method 506-508

O to S acyl shift 510, 512, 513

OBAC (oligomeric bis-acid chloride)
204

obliquine 213

OCMC (O-carboxymethylchitosan) polymer
60

O’Donnell-Corey-Lygo methodology 277,
279

olefin isomerization 125, 268, 319, 320,
323

olefin metathesis 597

— see also RCM

olefins see alkenes

oligomannosides 600

oligonucleotides see also biomolecules;
nucleic acids

— H-phosphonate method 534-538

— linkers for 3’-functionalized 557-564

— phosphite triester and phosphoramidite
methods 534-536

— phosphodiester and phosphotriester
methods 530-533

— photorelease 482

— polymer-supported reagents

— quantum dots and 63

— soluble polymer supports 565-568

— suitable linkers and anchor groups
545-565

— suitable solid supports for synthesis
538-544

203,

568-570

Index

— synthesis 430, 450, 531, 559-564

oligosaccharide synthesis

— capture and release techniques 604-606

— linkers 594-604

— magnetic particle isolation 588

— using DMAP 425

— using insoluble resins 586-589

— using nitroveratryl linkers 471, 472

— using p-acylaminobenzyl linkers 489

— using soluble resins 590-594

olomoucine 631, 632

one-pot reactions

— Bayliss-Hillman reaction 267

— using catalytic resins 254, 263

— using mixed acid and base 114-116

- yielding imides 108

- yielding ONPs 70

- yielding opioids 319

OPC (oligomeric phosphonyl chloride) 205,
206

opsomization 74

optical encoding 633

— see also radiofrequency encoding

optical properties of nanoparticles 47, 73

optical sensors 35, 36

— see also colorimetry

optically active compounds see chirality

optimization studies, molecular imprinting
30, 31

organic bases, silica-gel bound 104-106

organic nanoparticles (ONPs)

- functionalization 70-72

— synthesis and properties

— types and applications

organocatalysts

— amino acids as multifunctional 285

— attempted definition of 248

— imidazolium, thiazolium and related
structures 293-294

— phase transfer catalysis 273-280

— polymer supported acidic 250-261

— polymer supported amino acids and
peptides  285-293

— polymer supported basic 261-273

— polymer supported oxidation 280-285

organometallic catalysts see transition metal
catalysts

OSC (oligomeric sulfonyl chloride) 204

osmium tetroxide 86, 91, 92

oxalyl anchors 548

oxazolidines 341-348, 504

oxazolidinones 341-348, 404, 406, 423,
425, 513

oxazolines 214, 215, 341-348

68-70
73-75
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Index

oxidatively cleaved linkers 601, 602

oxidizing agents, solid supported

— aerobic oxidation 86, 89, 91

— functional resin applications 90-92

— multi-supported reagents 88, 89

— newly-developed 84-90

oxidoreductase biocatalysts 367, 368

oxime, o-hydroxyacetone 558

oxime (p-nitrobenzophenone oxime) resin
422, 423, 426, 427

oxomaritidine 91

Oxone 281, 283, 285

oxyacyl resins 420

oxytocin 421

ozonolysis 125, 488

P

P- see abbreviation for monomer

p-nitromandelic acid 520

PAcM (poly-N-acryloylmorpholine)

PADS (bis(phenylacetyl) disulfide)

PAL-PEG-PS resin 505, 521

PAL (peptide amide linker) linker 393

palladium catalysis

— allylation 443

— cleavage 458

— commercial applications

— cyclizations 425

— incorporation in a resin matrix 311-313,
325

— resin-supported 315-319

— Suzuki reaction 618

palladium scavengers 206-208, 211, 212,
218, 231, 239, 240

PAM (4-(hydroxymethyl)phenylacetamidome
thyl) resins 420, 421, 508, 509, 511, 519

PAM linker 390, 419

PAMAMs (poly(amidoamine) dendrimers)
592, 593

PAN (polyaniline)

paroxetine 376

particle shape and size

— molecular imprinting 21

— optical properties 73

— size distribution 34, 69, 70, 237

passifloricins 629

patents 496

pathogen detection 63

PDI (para-diisocyanate) 186

PDT (photodynamic therapy) 227, 228

PEG (polyethylene glycol) resins see also
ChemMatrix; SPOCC

PEG-bound triphenylphosphane 124

PEG-HOBt polymer 173

567
536

322-325

324

PEG isolation tags 613, 627, 628

PEG-NP conjugates 54, 56, 73, 74

PEG-PS (poly(ethylene glycol)-polystyrene)
resins 8

— see also TentaGel

— hydrophilic PEG-based resins 8-10

— oligonucleotide synthesis 540, 544

— oligosaccharide synthesis 588

— peptide synthesis 497

PEG-supported chlorotriazines 156, 157

PEG-supported electrophilic scavengers
193, 194

PEG-supported nucleophilic scavengers
212

PEG-supported oligonucleotide synthesis
565

PEG-supported proline 288

PEG-supported PTC catalysts 278

PEGA resin 9, 588

PEI (polyethyleneimine) 373

pellicular solid supports 11, 12

penicillins 377, 378

pentaerythritol 2-mercaptoalkyl sulfides
241

peptide aldehydes 85, 488, 489

peptide coupling reactions

— carbodiimide reagents for 142, 145

— chlorinated triazines 156

- DCC 163, 164

-DMC 149

_EEDQ 153

- HOBt 169, 173

- HOSu 163

- P-BOP 150, 151

— suppressing DKP formation 471

— using active esters 158, 159

peptide homodimers 515, 516

peptide-oligonucleotide conjugates 540, 562

peptide synthesizer use 285, 504, 541

peptides see also biomolecules; SPPS

— acid-labile linkers 387, 389-391, 393-398,
400, 402, 404—407

— nanoparticle functionalization 53-55,
57-61

— nucleophile-labile resins 420-422,
424427, 430, 431

— pharmaceutical significance 495

— photolabile linkers 467-471, 475,
479-481, 483-485

— safety-catch resins 444, 446, 447, 449,
450

— scavenger, in synthesis 407, 408

— supported, as organocatalysts 285,
290-293



peptidotriazoles 521

perbenzoic acid, m-chloro 438, 439, 444,
452, 455, 535

perchloric acid on silica-gel 110, 111

perfluorinated ion exchange polymers 311

— see also Nafion resins

perfluorinated sulfonic acid polymers
256-260

periodate resins 84, 90

PGA (poly(y-glutamic acid)) 62

“pH memory” 369

pharmaceuticals see also drug delivery; drug
discovery

— MISPE analysis 35

— nanoparticle use 46

— peptides as 495

phase-switch purification 212

phase transfer catalysts 389

phenacyl linkers 477, 479-483

phenols

— deprotecting phenolic linkers 448

— released from acid-labile linkers 409

phenylselenilic acid 283

phosgenes 124, 131, 175, 176, 423, 428

phosphatase inhibitors 618

phosphines (phosphanes) see also
triphenylphosphines

— Mitsunobu reaction 131, 132

— supported, as nucleophilic reagents
123-127

— supported, as nucleophilic scavengers
207, 208

— supported, as organocatalysts 263-270

phosphite triester method 534-536

phosphitilation 537, 569

phosphodiester method 530-533, 541

phosphodiesterase inhibitors 173

phosphonium ions, acetonyl 261

phosphonium salts

- PTC 275, 278, 280

— SPPS coupling reagents 498

— traceless linkers 458

phosphoramidate and phosphorothiolate
linkers 553, 554

phosphoramidite method, oligonucleotides
534-536

— applications 549, 551, 556, 558, 560, 564,
567

— compared to alternatives 533, 538, 569,
570

— suitable supports for 540-544

— trityl linkers 544-546
phosphorochloridates 530, 537, 569
phosphorothioates 570

Index

phosphorus derivatives, as coupling reagents
150, 152

phosphotriester method 532, 533

photocatalysis 294, 295

photocleavage 450, 455, 459, 592, 593

— see also linkers, photolabile

photocylizations/photocycloadditions
352-355, 483

photoenolization 482, 483

“phoxime” resin 423, 428

phthalimide linkers 560, 561

phthaloyl linkers 549

physical properties of MIPs 34

physicochemical methods, pore structure
analysis 315, 316

Pictet-Spengler reactions 421, 427, 621, 622

Pinnick type oxidations 89

piperazines see also DKP

— piperazine-2-carboxamides 422

— polymer bound 121, 569

piperidines

— stereoselective synthesis

— thioester lability 509-514

n—7* absorbances 476, 477

pironetin 635

n-shielding 335

pivaloyl chloride 537, 538

pivaloyl linkers 484, 485

pK.u values 418

plasmons see SPR detection

platelet-derived growth factors (PDGFs) 55

platinum 228, 240, 318

plicamine 624

PMMA (poly(methyl methacrylate)) 176

Pnm (p-nitromandelic acid) 520

pochonin D 625, 627

POEPS (polyoxyethylelne-polystyrene) and
POEPOP (polyoxyethylene-
polyoxypropylene) resins 9, 588

poly(4-iodostyrene) 283

poly-L-lysine 543

polyacrylamide resins 541, 542, 554

polycationic ultra-borohydride 95, 96

polyesters, hyperbranched 591, 592

polyethylene, macroporous 544

poly(ethylene-co-N-hydroxymaleimide) 163

poly(ethyleneglycol) see PEG

polylactosamines 596

polymer beads 22, 23

polymer functionalization with IONP 61

polymer incarcerated metals 89, 95

Polymer Laboratories 233-235

polymer-supported organocatalysts

—acidic  250-261

330, 333
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Index

—amino acid 285-293

— basic  261-273

polymer-supported oxidation catalysts

— chiral 283-285

— non-chiral 280-283

polymer-supported reagents see solid
supported

polymerization

— initiation 30

—outcome 34

— pre-polymerization mixtures 21, 22

poly(N-isopropylacrylamide) 256, 318

poly(N-vinyl pyrrolidone) 325

polyolefinic membranes 11

polyoxyethylene see POEPS

polypeptides see peptides, proteins

polypropylene, surface modified 544

polypyrrole 66

polysaccharides 543

— see also oligosaccharide synthesis

— disaccharide libraries 594

— dodecasaccharides 597

— tetrasaccharides 590, 591, 596

— trisaccharides 590, 591, 603, 604

polysialic acids (PSAs) 56, 57

polysphorin 96

polystyrene (PS) resins 7, 8

— see also PEG-PS

— aminomethyl- 540, 564

— chloromethyl- 165, 384, 387, 569

— conventional sulfonated resins 250-254

— grafted onto PTFE 540, 541, 545

— hydroxyethyl- 386

— low cross-linked polystyrene 538, 539

— microporous, as redox reagent support
84

- modified sulfonated resins 254-260

— noncross-linked (NCPS) 628

— oligonucleotide synthesis 538-541

— oligosaccharide synthesis 586-588

— polystyrene-thiophenol 166

— “popcorn” polystyrene 532, 538, 545

— sulfonated, s acid catalysts 250-260

— thermal stability 326

polystyrene supported reagents

— carbodiimide coupling reagents 142, 143

polystyrene supported scavengers

— electrophilic  185-192

— metal 237-239

— nucleophilic 206-216

poly(vinyl acetate) 543, 567
poly(vinyl alcohol) 189, 190, 543, 567
polyvinyl pyridinium sulfonate 569
polyvinyl pyrrolidone 567

“popcorn” polystyrene 532, 538, 545

pore structure in microporous resins 315,
316

porogens

— macroporous and microreticular resins
251, 315

— MIP design 28-30

— pre-polymerization mixtures 21

potassium fluoride on alumina (KF/ALO;)
101-104

potassium hydroxide 107

PPA/SiO, (polyphosphoric acid on silica)
108, 113, 114

PPOA ((4-(2-bromopropionyl)phenoxy)acetic
acid) 481

PPTS (pyridinium p-toluenesulfonate)
404

pre-polymerization mixture 21, 22

precipitation of metals within a polymer
311-313, 314

preformed linkers 384

pregalbin 229

prochiral substrates 376

progesterone derivatives 166

proline and its derivatives see also
pseudoprolines

— CBS catalyst 93, 94

— DMAP analog 272

— organocatalysts  286-290

— prolinol-derived chiral auxiliaries 336,
340

1,2-propanediol 323

1,3-propanediol 376

— 1-(2-nitrophenyl)- 558

propargyl alcohol 449

2-propene-2-ol hydrogenation 317

propionic acid

— 3-(4-hydroxymethylphenoxy)- 501

— 3-(propyl)mercapto- 592, 593

prostaglandins 617, 618, 628

protecting groups

— linker activation by removal 448

— nucleosides 532

— peptide synthesis 497, 498

protective group strategies 437

protein microarray technologies 64

protein trafficking 635

proteins see also peptides

— GNP functionalization with 53-55

prot(i)odesilylation 403, 456

proton acceptors 498

PS-EDC (1-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochloride 145,
146



PSDIB (polymer-supported
diacetoxyiodosobenzene) 88

pseudoephedrine 339

pseudolatexes 69

pseudoprolines (¥Pro) 503-506, 508

PSP (polymer-supported perruthenate) 90,
91

PTC (phase transfer catalysis)

— chiral PTC 276-278

- non-chiral PTC 273-276

— oxidation catalysis 281

— soluble supports 278-280

purification see also scavengers

— adsorbents 230, 231

— application of solid-supported chemistry
4

purvalanol 631

270

PVP (poly(vinyl pyridine)) 260
— poly(2-vinylpyridine) 316
— poly(4-vinylpyridine) 324

PyAOP (7-azabenzotriazol-1-yl-oxytris
(pyrrolidino)phosphonium
hexafluorophosphate) 498

PyBOP (benzotriazol-1-yl-oxytris(pyrrolidino)
phosphonium hexafluorophosphate) 498,
511, 517

pycnometry 320

pyrazolo-pyrimidine carboxamides
187

pyrazolo-pyrimidines, 4-amino 216

pyridinium salts 154, 260

pyridyl N-oxide 272

pyrimidines 175, 444, 453

pyrrolidines, cycloaddition 190

pyrrolo[2,1-c][1,4]benzodiazepines (PDBs) 91

e
Q linker 548, 549

QCM (quartz crystal microbalance) sensors
36

quantum dots  62-65

QuardaPure 233

quaternary amine functionality

— anion exchange resins 127, 128

— cinchona alkaloids 276, 278

quaternary ammonium salts 211, 220, 221,
262, 351

quinine 270, 272

quinoline

186,

— 2-isobutoxy-1-isobutoxycarbonyl-1,2-dihydro-

153
quinolines
— isoquinolines and 431
— N-acyl-dihydro 447

Index

R

racemization see also epimerization;
stereoselective synthesis

—avoiding 500, 502, 507, 511

—tests  147-150, 164

radical-mediated reactions
484

radicicols 625, 630

radiofrequency encoding 616, 619

RANTES synthesis 505, 506

RCM (ring closure metathesis) 460, 617,
618, 623

reagents, excess

Reaxa 233

recognition see biorecognition; molecular
recognition

reducing agents, solid supported 92-96

— see also oxidizing agents

— metal nanoparticle precipitation 312,
313

reductively cleaved linkers 602

regioselective phosphitilation 569

REM (regenerative Michael acceptors) resin
430, 431, 439, 445

reporter molecules 35, 64, 65, 633

resins see solid supports

resorcylic macrolides 622, 630

reversed micelles 370

rhodium catalysis 229, 231, 320, 336

ring closure see cyclization reactions; RCM

Rink acid resin 398, 399, 594, 596

Rink amide 387, 388, 393, 398

Rink amino methyl resin 507

RNA interference 570

ROMP (ring-opening metathesis
polymerization) 126, 146, 149, 164, 165

— electrophilic scavengers 200-205

- nucleophilic scavengers 222

Rose Bengal 295

rosiglitazone 90

RPMA (reverse-phase protein microarrays)
64, 65

Ru-TsDPEN 94, 95

ruthenium catalysis 229, 323, 377, 460

ruthenium derivatives (PSP) 90, 91

ruthenium scavenging 208, 209, 218, 240,
241

134-136, 479,

4,184

S

sacrificial spacer approach 19, 20
safety-catch principle 431, 455, 479, 554
— see also linkers, safety-catch

saframycin 621, 622

sarcodictyins 614-616
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Index

sarcosine 547

Sasrin linkers 384, 386, 393, 500

Sasrin resin 419, 421

sawfly sex pheromones 629

SAXS (small angle x-ray scattering)
568

SCAL (safety-catch acid-labile) linkers 439,
446

scavengers see also purification

— current status  183-185

— dienophiles 209

— electrophilic scavengers

— excess reagent 625-627

— metal scavengers 231-236

— natural product synthesis 624

— nitrosobenzaldehyde side products 471

— nucleophilic scavengers 205-222

— osmium tetroxide 86

— peptide synthesis 407, 408

— phase-switch purification 212

— reactive cations 406

— tagged scavengers 184

— water 407

scavengers of electrophiles see nucleophilic
scavengers

scavengers of nucleophiles see electrophilic
scavengers

SEC (size-exclusion chromatography) 55,
591, 592

secondary metabolites 614, 616

secramine 634, 635

seed particle polymerization 24

selectivity, hydrogenation over Pd 317

selectivity, MIPs 33, 35

selenilic acid, phenyl- 283

selenium-based resins 633

selenium linkers 445, 456

selenization 570

SEM (scanning electron micrography) 21,
23, 66

semi-covalent molecular imprinting 19,
20

semiconducting nanomaterials 62, 63,
65-57

semiconductors

— quantum dots 62, 63

sensors

- CNTs 67

— DNAzymes 51

- MIPs 35, 36

sequestration see scavengers

side-chain anchoring 512, 516-519

side reactions

— silane-based scavengers 407

— trityl-based linkers 400

320,

157, 185-205

— nitroaromatic resins 470-474

- oligonucleotide synthesis 531, 533, 546,
547

- SPPS 507

— trimannoside synthesis 605

— Wang resins 5, 6

Sieber amide 402, 500

Sigma-Aldrich (Aldrich Chemicals)
233, 366, 367, 374

silanes

— cation scavengers 407

sildenafil 173, 174, 625

silica composite beads 24

silica gel-bound organic bases 104-106

silica gel-supported reagents 109

— fluoroboric acid 111

— heteropoly acid 108, 112

— metal scavengers 231-233, 236, 237

— oligonuceotide synthesis 540, 541, 544,
545, 569

— perchloric acid 110, 111

— polyphosphoric acid 108, 113, 114

silica nanoparticles 55

232,

“silica sulfuric acid” (SSA) 108-110
silica-supported reagents
— electrophilic scavengers 194, 195

— nucleophilic scavengers 217-219

— p-toluenesulfonic acid 210

-P,0s 112

— polytrifluoromethanesulfosiloxane 112

Silicycle 231, 232, 236

siloxane derivatives 112, 475, 551, 552

silver nanoparticles 61, 62

silyl-based linkers 403, 404, 456, 457,
551-553

silyl ether linkers 598, 599

silyl ether protecting groups 586

silylation of succinyl anchors 547

size-exclusion chromatography (SEC) 55,
591, 592

Smopex 236

Sx1-type mechanisms 383, 400, 405

Sx2-type mechanisms 407

sodium carbonate 107, 114

sol-gel process 372

solid-phase binding assays 35

solid-phase chemistry see solid supports

solid-phase extraction (SPE) 35

solid-supported reagents

— acid reagents 108-113

— base reagents 101-107

— co-oxidants 86-88

— coupling reagents 141-176

— electrophilic reagents  129-133

— natural product synthesis using 623-627



— nucleophilic reagents 121-128

- oxidizing agents 84-92

— radical-mediated reactions

- reducing agents  92-96

solid-supported transition metals see
transition metal catalysts

solid supports

— base-labile resins 429-432

— distinguished from linkers 4, 585

— effect on organocatalysts 249, 250

— effect on transition metal catalysts
313-316, 326

— history of solid supports 3, 4

— hydrophilicity/lipophilicity 324

— nature of, for redox reagents 84

— nucleophile-labile resins 417-428

- oligonucleotide synthesis 538-544

— peptide synthesis 497

- requirements, source and classification of
7

— temperature stability 317, 326

134-136

soluble polymer supports 313, 565-568,
590-594
solution phase syntheses 183, 569, 570

— see also soluble polymer supports

solvent effects 104, 255, 274, 312

solvent polarity 7, 30

solvents see also porogens

— for immobilized enzymes
367-369

Sonogashira reactions

spacers

— acid-labile linkers 386, 387, 389

— photocleavable linkers 597, 598

spectroscopy see also ESR; NMR; XPS

— MIP complex formation 30

SPIONS (superparamagnetic iron oxide
nanoparticles) 58, 60

split-pool synthesis 631, 633, 635, 636

SPOCC (polyoxyethylene-polyoxetane) resin
9, 497, 504, 588, 589

SPOT (solid phase oligosaccharide tagging)
procedure 10, 11, 586, 587

SPOT synthesis 616

SPPS (solid-phase peptide synthesis) see also
peptides

— acid-labile resins
408

— base-labile resins 421

— click chemistry 520, 521

— coupling reagents 498

— cyclic peptides  516-519

— depsipeptides 519, 520

—early work 8, 407, 408

— methodological tools 496-498

365,

102, 103

390, 397-400, 407,

Index

— native chemical ligation 508-516

— publications and patents 496

— stepwise approaches 499, 503-508

— synthesis of long peptides 499-508

SPR (surface plasmon resonance) detection
35, 47, 50, 600

— plasmon resonance extinction 55

SSA (“silica sulfuric acid”) 108-110

stannanes 134, 135

star polymers 267

statistical (chemometrical) techniques 30,
31

Staudinger reaction 124, 127, 271

stereoinductive potential 358

stereoselective syntheses 88, 92, 108, 110,
111, 115, 351-353, 355-361

— acid reagents 108, 110, 111

— chiral auxiliaries 351-353, 355-361

— thiochromans 115

stereoselectivity see also chirality;
enantioselective reactions

— alkene epoxidation 88

— carbonyl reduction by enzymes 367

— dihydroxylation 92

— esterification 294

— hydrogenation 318

— hydrosilylation 320

— isomerization 268

StratoSpheres 233

Strecker reaction 290, 291

streptavidin 64

styrene oxide 111

sub-linkers 356, 360

substituent effects

— benzoin linkers 478

— benzylic linkers and resins 383, 469

— HOBt (N-hydroxybenzotriazole) 171

substitution reactions, with PTC 276

succinoyl linkers/tags 596, 605

succinyl anchors and linkers 546-548, 558,
567

sugars see carbohydrates; oligosaccharides;
polysaccharides

sulfides, oxidation of 89, 90, 443-445

sulfinamide chiral auxiliaries 348-351

sulfonamide linkers 438, 443

sulfonamide substituted HOBt 171, 172

sulfonamides

— chiral 93

— N-acyl 443

— released from acid-labile linkers 411

sulfonate scavengers 210, 211

sulfonated polystyrene resins

sulfone traceless linkers 456

sulfones, hydroxy 351, 352

250-260
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Index

sulfonic acid scavengers 210

sulfonic-based linkers and resins
424-426

sulfonyl chlorides

— fluorous tagged 197

— oligomeric 204, 205

— polymer supported 131, 568

— scavengers 217

B-sulfonylethyl groups 554, 556, 560

sulfotransferase inhibitors 631

sulfoxides 348-351, 446

sulfoxime chiral auxiliaries 348-351

sulfur-based traceless linkers 455

sulfurization reagents 536, 569

super acids 255

superparamagnetic behavior 57

supported reagents see polymer-supported;
solid supported

supramolecular assemblies 16

surface area, pellicular supports 11

surface catalysis 247

surface imprinting and bulk polymerization
21

suspension polymerization 23

Sweetzyme IT 371

swelling efficiency 469

“switch” peptide transitions 506

“synthesis machines” 215

synthetic enzyme development 36

T

T-20 (enfuvirtide) 500-502

T-antigen 592, 593

tablets, scavengers in 211

tagging see isolation tags

TAMA-CI 221

TAME (tert-amyl methyl ether)

TAMPAL (trityl-associated
mercaptopropionic acid leucine) resin
509

TAMRA (tetramethylrhodamine) 548

tandem ligation 514

targeted drug delivery 59-61

Tat peptides 53, 57, 58, 60

taxoids 614-616

TBAB (tetrabutylammonium bromide) 351

TBD (1,5,7-triazabicyclo[4.4.0]dec-5-ene)
105, 106

TBHP (tert-butylhydroperoxide) 536

TBTU (N-[(1H-benzotriazol-1-
yl)(dimethylamino) methylene]-N-
methylmethanaminium tetrafluoroborate
146, 147, 498

TCFP (trichickenfootphos) 229

322,323

telocydins 616

TEM (transmission electron microscopy)

— GNP-peptide conjugates 53, 54

— nanowires 66

— oligonucleotides 568

temperature stability see thermal stability

templates

— molecular imprinting 15, 17, 18, 21, 25,
33,35

— transition states in catalysis 296

TEMPO (2,2,6,6-tetramethyl-1-
piperidinyloxy) radical 85-89, 281, 282,
367

TentaGel resins 10, 540, 557, 558, 564, 588

TETD (tetraethylthiuram disulfide) 536

tetrabutylammonium salts 211, 351

tetrazole and tetrazolides 534, 535, 569

TFA cleavage 5

TFFH
(tetramethylfluorochloroformamidinium
hexafluorophosphate) 149, 498

TFMSA (trifluoromethanesulfonic acid)
397, 405

thermal stability

— gel-type resins 251

— polymer supports 317, 318

thermoresponsive solubility 280

thiazolium organocatalysts 293, 294

thioacetals 487, 488

thioacids 400

thiocholine 67

thiochromans 114, 115

thioesters 395, 422, 443, 508-514

thioethers 444, 454, 554-556

thiohydroxamic acid/esters 459, 485, 486

thiols

— acid-labile linkers 412

— linkers for oligonucleotide synthesis
561-563

— linkers for oligosaccharide synthesis
600

— NP functionalization 47, 56

— scavengers of cations 406

— scavenging of, by nucleophiles
198, 201, 203

— supported, as metal scavengers 241

— supported, as nucleophilic scavengers
207, 218, 219

thiophene derivatives 423

thrombin colorimetric detection 49

thymosin 170

tin compounds

tiopronin 53

titanium, chiral complexes 635

190, 191,

134, 135, 240, 241, 310



TMEDA (N,N,N’,N"-
tetramethylethylenediamine)

TMT (trimercaptotriazine) 240

TPAP oxidations 86, 90, 91

TPS-Cl (2,4,6-triisopropylbenzenesulfonyl
chloride) 532

traceless linkers 450-460

— cleavage mechanism and product
451-454

— definition 450, 451

TRAM (traceless release of acrylamides)
linker 439, 445

transesterification 269, 367, 420, 421

transition metal catalysts 239, 309

— see also individual metals

— based on MNPs 311-314, 318, 325

— commercial and industrial uses 322-326

— reactions using polymer-supported
316-322

— synthesis of polymer-supported 309-315

transition metal photolabile complexes 485,
486

transition states, templating 296

transketalization 616

604

triazenes 129, 130, 457, 487

triazines

— chlorinated-, as coupling reagents 155—
157 (see also DCT)

— trimercapto- (TMT) as scavengers 240

triazolides 548

triazolo-pyrimidines

trichostatin derivatives

triglucans 594

triglycerides 377

trimannosides 586, 605

triphase catalysis see PTC

triphenylphosphines 123-125, 267

— ditriflate 151

—oxide 192, 194

— ROMP-derived 222

trityl-based linkers 400-402, 511, 540, 541,
545, 546

— see also 2-CTC

trityl protecting groups 532

TsDPEN ((1R, 2R)-N-(p-tolylsulfonyl)-1,2-
diphenylethylenediamine) 94, 95

TSTU (2-succinimido-1,1,3,3-
tetramethyluronium tetrafluoroborate)
148

tubulin and tubacin 634

12-tungstophosphoric acid 112

two-step swelling polymerization 24

2-CTC (2-chlorotrityl) resins 500-502,
507, 508, 513, 517, 521

1806, 187
632, 634

Index

u

Ugi condensations

ultraresins 84, 90

unnatural amino acids 517, 520

uronium coupling reagents 146-150

USPIOs (ultrasmall superparamagnetic iron
oxide NPs) 57-59

331, 332

v

vancomycin 445, 616, 633

Varian Inc. 233-235

VAZ (2-vinyl-4,4-dimethyl-5-oxazolone)
188

vinyl esters

— enzyme catalyzed acylation with 367

— enzyme kinetic resolution with 376

vinyl ethers 336

vinyl functionalized cross-linkers 30

vinyl halides 618, 619

vinyl sulfones 430

w

Wang aldehyde resin 595, 596

Wang linkers 384, 386, 390-392, 402

Wang resins

- non-integral linkers/handles 4-6

— nucleophile-labile resins 419, 421-423,
428

— p-alkoxybenzyl linkers 488

— radical reagents on 135

water

— deoxygenation 323, 325, 326

— enzyme stability and activity 369

— scavenger 407

WAXS (wide angle x-ray scattering)
320

Wittig olefinations
617, 618, 625

126, 127, 134, 432, 614,

X

XAL (3-methoxyxanthine) linkers
402

XPS (X-ray photoelectron spectroscopy)
324

XRD (X-ray diffraction) 324

XRMA (X-ray microprobe analysis)

xylyl linkers (o,0-dioxyxylyl diether)

387,

315
602

Y
Young’s racemization test 147-149
ytterbium 209

V4

zearalenone 617
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