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ditopic hydrogen-bond-donor resorcinol

401
3,5-di(trifluoromethyl)phenyl group 139
di/tripeptide amphiphiles 83
divinylbenzene (DVB) 215
DMAP-catalyzed PNPH hydrolysis 217
DMAP-functionalized SCM 214, 217
DMAP-SH (DSH) 539
DNA 93

acceleration effect 563
base pairs 562
based artificial metalloenzymes

562–564
(R)- or (S)-3,5-DNB-Ala-OEt 61
3,5-DNB-Ala-OEt 59, 61, 63
3,5-DNB-ΔAla-OEt 63–64
3,5-DNB-Leu-NMe2 59, 60
n-dodecane 522
dodecanol 214, 215
2-dodecanone 84
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dodecyl and benzene-1,3,5-
tricarboxamide (BTA) 94, 107,
491

4-dodecyloxybenzyl)tripropargylam-
monium bromide 213

1-dodecyne 350, 351
(P)-dominant PBTABA 113
double-stranded DNA 93
β-double substituted enal 189–190
6-DPPon ligand 5–9, 14, 18, 21, 192, 198
drug discovery 427, 436
dual chalcogen-chalcogen bonding

catalysis 433–436
dual Se…O bonding catalysis strategy

436
dual-encapsulation method 231
dye-sensitized photo-electrochemical cells

(DC-PEC) 259
dynamic allosteric regulation of catalysis

583–585
dynamic BIPOL-based phosphoramidite

ligands 58
dynamic combinatorial library (DCL)

339, 609
dynamic covalent library (DCL) 339
dynamic phosphoramidite ligand 59
dynamic rotaxane-catalyst 74
dynamic self-assembly 336
dynamic thiol-thioester exchange 539

e
E. coli dihydrofolate reductase (eDHFR)

540–542
electron-deficient (coordinated

pyrazolyl-pyridine) 242
electron-deficient catalyst 150
electron-poor ligand 21, 183–184
electron-poor ruthenium and manganese

complex 147
𝜋-electron-rich aromatic cavity 337
electron-rich (naphthyl) aromatic

components 242
electron-rich 2-ferrocenyl-9-

mesityl-1,10-phenanthroline 577
electron rich tert-butyl derivative 352

electronic parameter 27
electrophiles xxxiii–xxxiv, 236–237,

369–373, 380, 420, 567
electrophilic halogen substituents 413
electrostatic ion-pairing effect 245
electrostatic potential fields (EPFs) 520,

530, 532–533
elemental iodine 413, 419
empirical valence bond (EVB) 275
enals 8
enamine catalysis 74, 335
enantiodivergent catalysis 101
enantiomerically enriched amines 150
enantiomerically enriched hydrazones

395
enantiomerically enriched spirocyclic

ketones 151
enantiomerically pure organic

compounds 441
enantiopure bidentate phosphines 598
enantiopure diphosphines 592, 598
enantiopure phosphonium chlorides

593
enantiopure sergeants 598
enantiopure tetraamino phosphonium

salts 593
enantioselective addition to olefins

147–150
enantioselective anion delivery 370,

372
enantioselective C(sp3)–H amination

154–155
enantioselective C(sp3)–H

functionalization 150–156
enantioselective carbene transfer

reactions 172
enantioselective catalysis

catenanes 75–77
molecular knots 77–78
rotaxanes 70–75

enantioselective cobalt-catalyzed carbene
and nitrene transfer reactions
170–173

enantioselective Friedel–Crafts
alkylations 369–370
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enantioselective gold-catalyzed
cycloisomerization and
hydroxycyclization reaction 295

enantioselective Henry reactions 596
enantioselective hydrogenation 58–59,

550, 600
enantioselective hydrogenation catalysts

xxvii, 550, 598–599
enantioselective Nazarov cyclizations

372
enantioselective nitro-Mannich reactions

372
enantioselective oxidation of sulfur

centers 156–157
enantioselective photocatalysis 145
enantioselective radical-type reactions

170
enantioselective self-amplifying catalyst

design 57, 58
enantioselective silver-catalyzed C(sp3)–H

amination 147
enantioselective sulfimidation reactions

147
enantioselective tail-to-head

carbocyclizations 373
enantioselectivity control 293–296
encapsulated 1-methylcyclohexene 527
encapsulation phenomena 347
endogenous Hsp90 543
endogenous proteins 538
endohedral-functionalized Pd12L24

nanospheres 264
endo-stereoisomer 341–342
Energy Decomposition Analysis 274,

278
enone 431–436, 566
environmental impact 467, 481, 490
environmentally egregious organic

solvents 479, 483
enynes 289–290, 293–295, 297
enzymatic catalysts 223
enzymatic reactions xxv
enzymes 93, 201, 489

catalysis xxv, 179, 197, 235, 255, 441,
519

like Michalis–Menten kinetics 217
2-epi-α-cedrene 325
19-epi-(–)-arborisidine 369
epigenetic writers 537
episulfonium ion ring-opening chemistry

379
episulfonium ions 371, 374–375, 379
episulfonium opening reaction 374
10-epi-zonarene 325
epoxidation

of low molecular weight alkenes
307–311

of polymeric alkenes 311–314
ESI-HRMS technique 445
Esomeprazole 454
esters 413

functionalized stilbazole 407
hydrolysis xxv, 249–251

ethyl diazoacetate 567, 580
1-ethyl-3-(-3-dimethylaminopropyl)

carbodiimide hydrochloride 348
ethyl malonyl donor 542
ethylene 36, 548
ethyleneoxy linkers 303
3-ethylquinolone 154
9-ethynyl-phenanthrene 354
1-ethynyl-4-phenoxybenzene 354
[Et3PAu(MeOH)(CH3)2]+ 278
eucalyptol 323
EvanPhos 471–472
(EvanPhos)2Pd catalyst 472
evolutionary catalyst design procedure

31–32
extensive inter-ligand π-stacking

interactions 241
extraordinarily functionalized natural

enzymes 441
Eyring analysis 532

f
face-face π-stacking geometry 379
fac tris-chelate coordination geometry

243
(2E, 6E)-farnesol 324–325
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(2E, 6Z)-farnesyl acetate 325
farnesyl pyrophosphate 326
fatty acids xxxvii, 168–169, 529, 551
[FeFe](dcbdt)(CO)6 266
[FeFe] hydrogenase 261–262, 264–266,

268
5 [FeFe] mimics 264
[FeFe](tfbdt)(CO)5(PPy3) complex

264
Fe4(Zn-L)6 274–275
Fe4(Zn-L)6 tetrahedral metallocage

274
Fe-2TMepyP 563
Fe/ppm Cu NPs 476
Fe/ppm Ni NPs 476
fibre-cofactor complex 611
fibre-rose bengal complex 611
finite coordination cages xxix
fluorinated arenes 128
fluorobis(sulfonyl)-methane scaffold

419
fluorogenic ester substrate 89
4-fluorophenyl pyrrolidine 367
fluorous media 467
foldamers 93

chiral triazole-based catalysts 390
triazoles 388–389

folding and cooperative multi-recognition
mechanism 393–394

folding process 395, 490–491
α-formyl-alkenoic acid 185
formylamide hydration product 354
α-formyldiazoacetates 172
4- and 5-formyl regioisomers 341
four-component catalytic nanorotor 584
free energy barrier xxii, xxvi
free energy perturbation (FEP) 275
Friedel–Crafts (FC) benzylation 338
Friedel–Crafts alkylation reaction 330,

417, 565, 608
Friedel–Crafts product 565
Friedel–Crafts reaction 575
Friedel–Crafts enantioselective

protonation 566
functional monomers (FMs) 215

functionalized 1-azido-2-
(2-nitrovinyl)benzene 445

functionalized cyclic/acyclic ketones
447

functionalized tetrahydroquinolines 445
fungicide boscalid 478

g
[Ga4L6]12− 275–278
gelators 81–89, 108, 112
3,3-geminal-substituted

3,4-dihydroquinolones 152
genetic code expansion 537
glutamic amphiphiles 108
glycine 74, 610
glycosyl chloride 416
glyoxal derivatives 420
gold(I) catalyst 321–322
gold(I)-catalyzed cycloisomerization

reactions 289
gold(I)chloride phosphine complex

256
gold-catalyzed alkoxycyclization reactions

295, 296
gold-catalyzed cycloisomerization

reactions 290, 293–294, 421
green methodologies 467
Grignard reagents 392, 468
guanidine hydrogen bond motif 257
guanidinium ions 364
guanidinium-functionalized M12L24

nanosphere 258, 261

h
“half-Schreiner” catalyst motif 365, 366
2-halopyridine derivatives 205
H-bond donating free valence 336–338
H-bond organocatalysis 337
H-bonded self-assembled capsules 335,

336
H-bonding organocatalyst 338–339
H2A-H2B 539
H2BK116 540
H2BK120 539, 540, 543, 544
H2BK120 ubiquitination (H2BUb) 544
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H2BUb 544
H3K122 539
H3K56 539
halide abstraction reactions 415–418
halogen bond 414–418, 420, 427
halogen bonding xxi

activation of organic functional groups
418–420

halide abstraction reactions 415–418
metal-halogen bond 421

halogen bonding (XB) xxi, xxvii, 343,
344, 401, 405, 413–422, 432

halogen bonding catalysis 344, 416, 422
halogen-bond (XB) catalysis 337, 343
halogenation 169, 414
haloimidazolium-based bidentate halogen

bond donors 417
halopyridine derivatives 205
halopyridines 205
HaloTag 543
HandaPhos 472, 482
Hantzsch ester 76, 329, 341, 415, 428
Hantzsch ester reduction 415
HC(N2)(Ts) 172
HDGA/Rh2 111
head-to-head cyclobutane 407
health and safety 467
Heck coupling 457, 458
helical (supramolecular) polymers 489
helicates 93
helicenes 93
M- and P-helicity ribbons 113
2-heptanone 84
N-heteroarenes 389–391
(hetero)aryl-iodide substrates 500
hetero-bidentate ligands 28, 36
heterochiral dimers 55
heterocyclic olefins 595, 596
heterocyclobutyl adducts 238
heterodimeric cis-[Cl2Pt(7)(8)]

complex 9
heterodimeric combination 5, 19
heterodimeric ligand system 5
heterodimeric self-assembling ligands

9–13

heteroleptic [Rh(1)(8)(L)x]-complex 196
heteroleptic bidentate ligands xxvii
“hetero” ligand combination xxvi
N,N ′-hexadecanedioyl-di-l-glutamic acid

108
hexadecyl thiol 532
hexadecylamine 349
hexafluoroisopropanol (HFIP) 134, 137,

139
hexahydroxanthenols 444
hexameric hydrogen-bonded capsules

xxxiii
hexameric resorcinarene capsule 337

applications of capsule I 329–330
background 321–323
Brønsted acid organocatalyst 339–340
H-bonding organocatalyst 338–339
halogen-bond (XB) catalysis 343
iminium catalysis 341–342
prerequisites 328–329
terpene cyclization 323–328

2-hexanone 84
trans-2-hexenal 357
N-hexylthymine (HT) 73
high throughput catalyst screenings

162
highly functionalized 3D nanospaces

213
highly substituted spirodihydrocoumarins

442
highly-homologous endo-pyridyl variant

232
histidine-based cyclodipeptide 82, 83
histone H2B subtype (H2BK120) 539
histone PTMs 537
HN/azachalcone 110
HNEt3PF6 264
HOBt 479
σ-hole 427
homo- and heterodimeric

bis(acetylacetonato)ruthenium(II)
complexes 19

homochiral dimers 55
homochirality 55
homocyclobutyl dimers 238
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homogeneous catalysis xxvi, xxvii, 5, 6,
7, 13, 21, 161, 188, 197, 198, 201,
204, 347, 453, 463, 489

homogeneous transition metal catalysis
22, 179

homoleptic bidentate ligands xxvii
(HOPh)3 48
H2O/SDS supramolecular aggregate 458
host cage 241–244
host-guest chemistry mimicking enzyme

catalysis xxv
host-guest interactions 231, 241,

271–274, 278
host-guest supramolecular interactions

xxvii
[HRh(CO)(CD-P-2)3] 511
[HRh(CO)2(L)2] 274
[HRh(CO)2(L3)2] 274, 275
HRh(CO)[P(OPh)3]3 304
HRh[P(OPh)3]4 304, 305
5-HT4 receptor agonist 482, 483
Human Multifunctional Enzyme 2 551
humulenyl cation 326
hybrid metabolism 569
hydration

of alkynes 17–19
of nitriles 19–20

hydrocyanation 20–22, 83, 364
hydroformylases 549, 556–558
hydroformylation xxv, xxxvi, 457, 547

catalysis 164–168, 256
of alkenoic and alkynoic acids

179–188
γ-hydrogen abstraction 525
hydrogen-bond (HB) 30–33

acceptor templates 403, 404
assisted ion pairing for supramolecule

formation 47–51
donor organocatalyst xxxiii, xxxiv, 96,

388–390, 393, 395
donors 388
donor templates 403, 404
interaction xxvii, 163, 443, 566
mediated transition metal catalysis

145, 147

termolecular complexes xxxvii
hydrogen bonding xxi, xxvi

catalysis 335
interactions 242, 336, 490

hydrogenation xxv
asymmetric hydrogenation 13–17,

161
enantioselective hydrogenation

58–59, 550, 600
hydrophilic poly(ethylene glycol)

monomethyl ether 468
hydrophobic chiral BTA substituents

495
hydrophobic co-factor

tetraphenylporphyrin 611
hydrophobic interactions xxi, xxxii,

xxxv, 220, 459, 490, 491, 611
hydrophobically anchored prolinamide

(S)-27 catalyst 223
(hydroxy)benzyl alcohols 306
3-hydroxy-2-methylpropionate 36
hydroxy olefin 340
hydroxylation 147, 151–155, 169
2-hydroxypyridine/2-pyridone-platform

5–9
hyperbranched polymers xxxii, xxxv

i
[(α-ICyD)Au]+ 290
[(β-ICyD)Au]+ 290
(α-ICyD)AuCl 288, 290
(β-ICyD)AuCl 290, 295
(α-ICyD)CuCl 291, 298
ICyDAuCl gold(I) complexes 289
(α-ICyD)CuOt-Bu 298
(β-ICyDMe)AgCl complex 298
(β-ICyDMe)AuCl 295–297
(ICyD)MCl complexes 288
identically-sized pentadiene 232
imidazol-2-ylidene-capped-benzylated CD

287
imidazoliums 287–288, 416
1-(1H-imidazol-2-yl)urea-based

regulation agents 594
imine xxxiii, 222, 224, 339, 364–366, 370
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iminium catalysis 335, 337, 341
iminium ion formation 567
iminophosphorane 48–50
immiscible organic solvent 454
immobilization of catalytic systems xxvii
immobilized (S)-N-pivaloylproline-

3,5-dimethylanilide 59
ImV8 83, 89
indane-1,3-dione (ID) 251
independent [HRh(29)2(CO)2] complex

193
indole derivatives 431–433
inducers xxix–xxx, xxxvii, 94, 97–98, 592
industrial water-soluble TPPTS/Rh

system 556
inherent acidity 340
in situ generated pyrylium-type derivates

392
intermediate chiral gold

cyclopropylcarbene intermediate
295

intermolecular acetylation 539
intermolecular aza-Michael addition

reaction 432
intermolecular heteroleptic copper(I)

complex 576
intramolecular copper(I) complex 578,

580
intramolecular cyclopropanation 563
intramolecular S-to-N acyl transfer 539
intrasupramolecular walking 576
iodide 244, 415, 500
iodine(III)-derived XB donors 414
iodine(III) derivatives 415
iodoacetamides 552
iodoaryl substrates 458
2-iodobenzonitrile 500
iodolium-based species 417
iodonium derivatives 413
p-iodophenyltrimethyl-ammonium salt

343
5-iodo-1,2,3-triazolium-based chiral

halogen bond donor 416
ion dipole interactions xxi
ion pair 43

directed borylations 123
interactions 121

ion-paired chiral ligand
design and synthesis of 45
hydrogen-bond-assisted ion pairing for

supramolecule formation 47–51
in-situ generation 46–47
palladium-catalyzed asymmetric

allylations 45–46
ionic liquids 467, 476
ionic substrate (guest) ion-pair complexes

388
ionic supramolecular catalysts 43, 48, 51
iPrOAc 128
iridium catalyst 169, 471
iridium Crabtree catalyst xxvii
iridium-catalyzed borylation 120
iron(II) bis-terpyridine interaction 580
isolongifolene 325–326
isomeric ethynyl-cyclohexane 350
isomeric rotaxanes 71
isonitrile 354–356, 358
isonitrile derivatives 354
isoprene 232–233, 279
isopropanol 416, 598
N-isopropylformylamide 356
isoquinolines 390–391
isoquinolone 9–10, 18, 21
isotopically labeled [1-13C]-oct-2-enoic

acid 185

j
J-aggregated rose bengal 611
J-motif(Me) 529–531
Jacobsen-type manganese epoxidation

catalyst 204
Jeffamine 497
just-mentioned solvolysis 416

k
K12[Ga4L6] 275
Kaposi’s sarcoma-associated herpes virus

LANA 539
Kemp elimination reaction 241, 245–252
Kemp triacid fragment xxxi
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ketene silyl acetal 428
ketenes 172, 428
β-ketoaldehyde 431
keto-enol tautomerization 419
α-ketoesters 340
ketones 9, 21, 84–85, 151, 153–154, 190,

234, 236, 242, 291–292, 299, 350,
354, 413, 418, 432–433, 442, 444,
446–447, 455, 460, 462, 476, 479,
496, 523–526, 592, 594

kinetic isotope effect (KIE) 155–156,
324, 377

Knoevenagel reaction 576, 578

l
L-glutamic acid (E) 84, 108
L-HDGA 108–110
L-isoleucine-derived aminophosphonium

ion 49
L-phenylalanine (F) 84
L-proline (P) 83
L-valine 49, 83, 84, 593
L-valine based bolaamphiphiles (PVn)

83, 86
L-valine-derived tetraaminophosphonium

ion 48
lactam hydrogen bonding motif 145–157
ladderanes 401, 409
LANA-DSH 540
LANA-DSH catalyst 539, 543
latency-associated nuclear antigen 539
Leucine-based phosphoramidite 36
Lewis acid 236, 413

catalyzed reactions 562
metal ligand interactions xxi

Lewis acidity 413, 417
Lewis bases 413

acid interactions xxvi
catalysis 427

Lewis-basic site 242
ligand core stereodynamics 57–59
ligand design 3, 28, 38, 44, 60, 161, 185,

471–474
ligand hemilability xxxvii
ligand parameters 27

ligand-conjugated DSH catalysts 539,
544

ligand-ligand interactions xxvii–xxviii, 5
ligand-reagent conjugates 538
ligand–substrate interactions xxiii,

xxx–xxxi, 119
light driven water-oxidation catalysis

259
light harvesting xxii, 259
light-harvesting unit 259, 264
light-induced process 500
linear α-olefins 549, 551, 558
linear acrylic esters 458
α,β-linked dipyrromethane 340
lipophilic 2-ethylhexyl acrylate 476
liquid-assisted grinding (LAG) 402–404,

406
LmrR_W96A mutant 565
LmrR-based artificial metalloenzymes

565, 567–569
LmrR/Cu(II)-assembly 566
long chain terminal alkenes 193, 551
long-chain α-olefins 547, 549, 555–556
low molecular weight alkenes 307–311
low molecular weight gels (LMWGs) 81

catalytic 82
metallocatalysis 86–87
multicomponent supramolecular

materials 87–89
organocatalysis 82–86

low-molecular-weight bolaamphiphilic
glutamic acid gelator 108

lysine acetylation 538–540

m
“macromolecular” mimics of enzymes

xxx
maleimides 552, 554
man-made catalysts 201, 207, 323
man-made supramolecular catalysis xxv
manganese(III)tetraphenyl porphyrin

(MnTPP) 307–311
Mannich reaction 88, 365, 372, 389, 404
Mayr’s reactivity scale 391
Me-paraoxon 250
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mechanical interlocked molecules
(MIMs) 69, 70, 78

mechanically point-chiral rotaxane 73,
74

mechanochemically-mediated cascade
reactions 402, 405, 408

mechanochemistry
cascade reactions 407–409
organic catalysis and 403–407
state of 402–403
studies in 403

MeCN several polar organic species 242
5-membered cyclopentene ring 290
17-membered cyclophane type transition

state 137
13- to 19-membered macrocyclic

thio-ethers 531
5-membered ring product 258, 290
6-membered ring product 258
[Me3PAu(MeOH)(CH3)2]+ 278
4-mercaptobenzoic (SED1) acid 265
meso cyclic ketones 455
meso-1,2-diphenylethane-1,2-diol 71
meso-episulfonium ions 370, 374
meso-𝛼,𝛼-substituted dipyrromethane

340
meso-tetraphenylporphyrin xxxi, 172
meta C–H activation 134–136
metal catalysis 70, 161–172, 204,

255–258, 495, 441
metal centers protection and promotion of

reactive species 297–299
metal nanoparticles 461–463
metal-anion bonding xxvi
metal-halogen bond 421
metal-helical nanotube (M-HN) 109
metal-ligand interactions xxi, xxxi,

28–30, 336, 490
metal-organic cages (MOCs)

molecular modelling 274
robust computational framework

272–274
metal-organic frameworks (MOFs) xxix,

203, 260, 266–268, 402, 407
metal/ligand coordination cages 241

metallocages xxxii, 271–274, 277–279,
281

metallocarbene 170
metallocatalysis 82, 86–87
metallogels 86
metalloporphyrins 202
metalloproteins 553–555
methanolysis 203
4-methoxy- and 3-nitro substituted

β-nitrostyrenes 594
α-methoxycarbonyl-α-diazosulfones

172, 173
methoxy-HFIP interaction 137
5-methoxyindole 420
methoxyquinoline rings xxx
N-methylbenzamides 169
3-(4′-methylbenzyl)quinolone 153
methyl but-3-enoate 181
1-methylcyclohexene 527
2,3-bis(4-methylenethiopyridyl)

naphthalene 403
methyl ester analogues 165
(S)-1-methylheptyl side chains 95
methyl 2-hydroxymethacrylate 162
3-methylindole 432
methyl nitroacetate 236
methyl 4-pentenoate 509, 513
N-methylpyrrole 338–340, 343, 500
N-methyl pyrrolidine 576, 577, 584
α-methyl substituted enone 436
N-methylvinyl carbazole 238
methyl vinyl ketone (MVK) 234, 236,

418
methyl viologen 303
methyl-2-acetamido-acrylate 163
methylated aryl-pyrrolidino-tert-leucine

fragments 367
methylvinylketone 343
micellar catalysis 85, 453, 454, 468–472,

479, 481–483
micellar effects xxxv
micellar imprinting 215, 217, 221, 225
micellar media

C–C and C–X bond forming reactions
457–460
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catalyst surfactant interactions
463–464

metal nanoparticles 461–463
oxidation reactions 454–457

micellar phase xxxv
micelles xxv, xxix, xxxii, xxxv, 213–226,

247, 453, 456, 457, 460, 463, 464,
468, 469, 471, 472, 475, 476, 478,
479, 484

Michael addition 404, 417
of 2-unsubstituted azlactone to

nitroolefins 50–51
Michaelis–Menten catalytic profile 83
Michaelis–Menten constant 165
Michaelis–Menten kinetics 162, 165
MIL-125(Ti)-NH2 267
minimalistic biocatalysts xxix
MINP(5)-CONHNaph 217
MINP(5)-COOH 217
MINP-based artificial enzymes for

asymmetric catalysis and tandem
catalysis 223–225

MINP-based artificial esterase
217–219

MINP-based artificial glycosidase
219–223

mirror symmetry-broken supramolecular
systems 112

mixed-linker MOF-catalysts 266
Mizoroki–Heck reactions 205, 475
M8L12 cubic coordination cage 241
M12L24 nanosphere 256–258, 261, 263,

265
M12L24 type structures 256
M12M24 nanosphere 263
Mn oxo centre xxxi
Mn(III) center 307
Mn(TPFPP)Cl 154, 155
Mn-catalyzed C–H oxidation xxxi
Mn-functionalized BTA helices 95
model imine hydrocyanation (Strecker)

reaction 364
modular cooperative catalysts xxviii
modularly designed organocatalysis/

synergistic catalysis 441

molecular cages
for proton reduction catalysis 261–265
for water oxidation catalysis 260–261

molecular catalysis xxiii
molecular docking programme 242
Molecular Dynamics (MD) 273, 274,

329, 501, 566
molecular gels 81
molecular knots 69, 70, 77–78
Molecular Mechanics (MM) approaches

272–274, 281, 329
molecular modelling 86, 179, 274, 309,

313, 530
molecular recognition events xxxvi
molecularly imprinted nanoparticles

(MINPs) 215–217, 220, 225
molecularly imprinted polymers (MIPs)

xxxii
molecularly-imprinted cross-linked

micelles xxxii
mono(6-O-tosyl)-β-CD 508, 510
mono- and bidentate iodine(III)

compounds 418
mono- and multidentate halogen bond

donors 415
mono-6-iodo-6-deoxy-β-CD 513
mono-substituted arenes 121
monoalkylated adduct 340
monocarbonyl compounds 420
monocationic XB donors 417
monodentate iodine(III) compounds

418
monodentate iodobenzimidazolium

derivatives 418
monodentate phosphine ligands 3, 21
monodentate phosphine rhodium ArMs

556
monodentate PPh3 rhodium catalyst 13
monomeric bis-cationic Pt complexes

460
monosaccharide-derived catalyst 223
monounsaturated fatty acids (MUFAs)

168
Mosher ester analysis 150
motif(CO2Me) 529
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Mukaiyama aldol reaction 77, 78, 109,
370, 419, 420

multi-component assemblies xxviii–xxx
multi-component building blocks 107
multi-component catalysts xxxvii, 107,

111
multicomponent aza-Sakurai allylations

374, 378
multicomponent supramolecular

materials 87–89
multidentate C2-symmetric chiral ligands

363
multidentate triazole-based H-donor

395
multiple chain polymeric nanoparticles

(MCPNs) 494, 495
multitopic pyridine-based gelator 82
myristoleic acid 168

n
nanocatalyst 347–359
nanoconfinement effects 347
nanohelices xxiii–xxx
nanometer-sized particles 493
nanomicelles 468, 471, 475–476, 478,

484
nanoreactor 348–352, 357, 467–484,

496
nanoswitch 576, 578, 581–583, 585–586
“nano-to-nano” effect 475–476, 483
nanotubes xxx, 108–111
naphthalene 522, 523
native chemical ligation 537
native cyclodextrins (CDs) 507
natural bite angle 27
natural enzymes 154, 213, 323, 328, 335,

408, 441, 501, 557
natural host molecules xxv
nature 575

catalysts 255
molecular recognition 179

Nazarov cyclization 276, 371–372
Nazarov reaction 419
(nBuO)2P-OTMS 392
NCIPlot software 274

N4-Cu(NO3)2 553
negative catalysis xxvi
Negishi-like cross-couplings 468
nerol 323–324
neutral designer surfactants 453
neutral diazoacetate esters 357
neutral isonitriles 355
neutral multidentate XB donors 414
neutral surfactants 454–457, 460
Nguyen’s dimeric zinc(II)-porphyrin

derivative 203
NHC-capped cyclodextrins xxxiii
“N–H effect,” xxix
N-heterocyclic carbene (NHC) ligand

287
N-heterocyclic carbene (NHC)-capped

cyclodextrins (CD)
cyclization reactions 289–291
enantioselectivity control 293–296
protection of metal centers and

promotion of reactive species
297–299

regioselectivity control 291–293
substrate selectivity 296–297

nitrate 244
nitrene radicals 170
nitrene transfer reactions 170–173
4-nitrobenzaldehyde 84–85, 498
α-nitrocarboxylates 45–47
γ-nitrocarbonyl compounds 442
nitrogen-based ligands 552
nitrogen-containing building blocks 202
nitrogen-containing reagents 202
nitrogen-donor-functionalized

phosphine/phosphite ligands 29
nitrogen-functionalized CD xxxvi
α-nitro ketones 592
nitrone xxxiii, 341–342
4-nitrophenolate anions 250
p-nitrophenyl β-D-glucopyranoside 220
2-nitrophenyl-dimethylphosphate 249,

250
4-nitrophenyl-dimethylphosphate 250
2-(4-nitrophenyl)-1,3-dioxolane 224
β-nitrostyrene 85, 339, 420, 594
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(E)-2-(2-nitrovinyl)anilines 446–447
2-(2-nitrovinyl)phenols 442–445
Nitschke-type cage 264
Nitschke type subcomponent

self-assembled cages 256
n-nonane 522
2-nonanone 84
non-anhydrous dichloromethane 236
non-canonical metal binding amino acids

561
non-coordinating BArF

4 counterions
418–419

non-covalent interactions (NCIs) xxxvi,
366

analyses 274, 293
studies via NMR spectroscopy 61–63

non-fluorinated hetercyclic N-oxides
128

non-modified CDs xxvi
non-natural amino acid tert-leucine

365
non-polar solvents 43, 390, 417
non-sulfonated bipyridine ligands 123
nonchiral bidentate ligand 163
noncovalent organocatalysis 418
nonsteroidal anti-inflammatory drugs

217
nonsymmetrical bidentate ligands 3
Norrish type I AB product 525
Norrish type II chemistry 525
Norrish type-I reactions 525
Novartis 481
Noyori–Ikariya catalyst xxx
N2Phos 472
NPnol 98, 100, 102–103
NPnone 98–103
N3-Ru(p-cymene)(OH2) 553
n-type semiconductor 259
nucleophiles 391

C-nucleophiles 392
dearomatization of pyrylium derivates

392–393
nucleosomes 537, 539–540, 544
nucleotide-based replicators 605
N3VnN3 86–87

o
octa-acid (OA) 520
2-octanone 84
octa-quaternary ammonium Positand-1

520
octahydro-1H-4,7-methanoisoindol-1-one

carbon skeleton 146–148
1-octene 9–13, 193, 555–557
oct-2-enoic acid 185, 187, 194, 196
1-octyne 350–351
3O2-induced quenching 527
18O-labelled linalool 324
olefin metathesis reactions 330, 471
olefination 133–134, 136–137, 139–141
α-olefins 547–549, 551, 554–556, 558
oligo(ethylene glycol) (oEG) grafts 491
oligo(ethylene glycol)-based layer 497
oligonucleotides xxxvii, 563
one-side-blocked polybutadiene chain

312
one-side-blocked polymers 312
organic guests binding 242–244
organic reactions xxxv, 202–203, 207,

321, 335, 337, 358, 380, 403–404,
407, 413–422, 483–484, 495, 498

organic solvents xxxiv–xxxvi, 85, 124,
216, 223, 225, 231, 242, 295, 307,
453–454, 456–458, 463–464,
467–469, 471, 475–476, 478–479,
481–483, 491, 501, 510, 519, 594

organocatalysis 82, 335, 441, 498, 607
organocatalysts 329, 335

L-proline 442
transformations 404

organolithium 468
organometal complexes 489–490
organometallic catalysts xxv, xxxii, 461,

507, 513
organometallic gelators 86
OrthoDIMPhos 166
orthogonality principle 59
OsO4 xxx
oxa-Michael additions 562
oxalic acid 140
α-oxidation of alkanes 550
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oxidation reactions xxxi, 454–457, 464,
495

oxidized BIPHEPO ligands 58–59
oxidoreductase 476
μ-oxo-bridged Mn(IV) dimers 308–309
oxo ruthenium complex 151
oxocarbenium alkylation reactions

367–368
oxocarbenium ions 366, 369–371
oxyallyl cations 370
oxygen heterocycles 392

p
palladacycles 472, 474
palladium catalysis 125, 129, 136
palladium precursor 592
palladium salt 136
palladium-based catalysts 592
palladium-catalyzed asymmetric

allylations 45–46
palladium-catalyzed cross-coupling

reactions 126, 205
p-aminophenylalanine (pAF) 567
para C–H activation 136–137
[2.2]paracyclophane 407
Paraoxon-methyl 250
ε-patchoulene 325
(+)-PBTABA/Cu2+ 114
(–)-PBTABA/Cu2+ 114
P-chiral self-assembly ligands 13–14
Pd mediated Heck coupling 458
Pd nanoparticles (NPs) 461, 469, 471,

475, 476, 481, 483
Pd2L4 homolog metallocages 278
Pd2L4 metallocages 279
Pd2L4 229–239, 278, 279
Pd(OAc)2 60, 83, 205, 461, 463, 471, 472,

497
Pd-catalysed cross coupling reactions

550
Pd-catalyzed C–H functionalization

processes 128
Pd-catalyzed cross couplings 468
Pd2LCH

4 structure 230
Pd(II)@SCPNs 497

PEG-containing surfactants 475
PEG-PBG di-block co-polymer 89
pegylated LANA-conjugated DSH

catalysts 543
2-pentanone 84
(Z)-pent-3-enoic acid 183, 184
pent-4-enoic acid 181
pentadiene 232–234
pentameric resorcinarene capsule 343
pentanuclear circular helicate 244
pentapeptide 609, 610, 612
4-pentynoic acid 258
peptide amphiphiles 83–85
peptide based analogues 169
peptide ligands 540
peptide synthesis 468, 469
peptides xxii, xxix, xxxvi, xxxvii, 93, 215,

217, 479, 539, 543, 609
perchlorate 244, 594
perfluoroalkyl iodides 415
peripheral 2-pyridone units 204
permethylated β-CD 509, 512
pH-responsive hydrogels 83
phenanthroline (Phen) 497, 576
1,10-phenanthroline 123, 155, 562, 565,

577
phenethylamine-derived salts 122
phenothiazine (PTH) 499, 500
L-phenylalanine 84, 112, 445, 446
phenyl boronic acid 205, 206, 220
4-phenyl butyne 322, 350, 351
phenyl isocyanate 339
3-phenyloxetane 376, 378
3-phenylpyridine 140
phenyl pyrrolidine 367, 378, 379
phenyl-pyrrolidine derivative 367
phenyl-pyrrolidine thiourea 379
phenylalanine methyl esters 83
phenylalanine-derived central secondary

ammonium-group 71
phenylpropylamine-derived salts 122
phosphate ester hydrolysis 249–251
phosphine based DIMPhos 166
phosphine ligands xxvi, 3, 9, 18, 21, 126,

189, 197
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phosphine ligands with acylguanidinium
groups

aldehyde reduction and tandem
hydroformylation-Hydrogenation
188–197

hydroformylation of alkenoic and
alkynoic acids 179–188

phosphine modification of proteins
554–555

phosphine oxide-based catalysts 163
phosphine sulfonate ligands 257
phosphines xxvii, 5, 30, 44, 46, 166, 299,

507, 509, 554, 555, 598
phosphite-porphyrinato-zinc(II)

compounds 28–29
phospholipid-derived vesicles 468
phosphonate ester 136
phosphoramidite N–H 162
phosphoramidites 30, 60
photo-switchable bis-cationic

diarylethene guest 356
Photoactive Yellow Protein (PYP) 554
photocatalysis 145, 500–501, 610–612
photocatalytic dyads xxviii
photochemistry 408, 409, 523–528
[2+2] photocycloadditions 401–402
[2+2] photodimerization 401, 402,

405–407, 409
photoexcitable benzophenone 121
photoredox catalysis xxviii, 119, 500, 501
photosensitive o-nitrobenzyl ester bond

217
phthalazine xxx
PhTzVn 86, 87
physically crosslinked polymer gels 81
pillararenes 303
PIP-DSH 7 catalyst 539
piperidine 479, 576, 578, 582
pivalic acid 128
(S)-N-pivaloylproline binding sites 59
(S)-N-pivaloylproline-3,5-dimethylanilide

59
plant-derived β-sitosterol 469
plasticizers 548
pnictogen 427

p-nitrophenyl acetate (PNPA) xix, 83,
214

p-nitrophenyl hexanoate (PNPH) 214,
217–219

polar π-systems 370
polarized organohalogen compounds

415
poly(ethyleneglycol) methyl ether

(PEGMA) 495, 498
poly(pentafluorophenyl acrylate) 492
poly(quinoxaline-2,3-diyl)s 93
polyacrylamide-based polymers 492
polybutadiene xxxiii, 312–314, 316
polyclonal antibodies 217
cis-polyepoxide 313
polyfluorinated alkyl/aryl moieties 413
(poly)fluorophenyl pyrrolidines 378
polymer chain folding 491–495
polymer-based scaffolds 490
polymer-supported Cu(I) and Pd(II)

catalysis in water 496–498
polymer-supported organocatalysis in

water 498–499
polymer-supported photocatalysis in

water 500–501
polymer-supported Ru(II) catalysis in

water 495–496
polymeric alkenes 311–314
polymeric BTABA segment (PBTABA)

113
polymerizable zinc complex 218
polymethacrylate-based graft copolymers

491
polymethacrylate-based polymers 492
polypeptides 93, 468, 479, 490, 558
polypyridine copper(II) complexes 562
polytetrahydrofuran-derived polymers

312
porphyrins 500

cage catalyst 307–316
complex 147, 149, 151, 152, 155, 170,

172
porphyrin cage catalysts

carbenoid transfer reactions with
α-diazoesters 315–316
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porphyrin cage catalysts (contd.)
epoxidation of low molecular weight

alkenes 307–311
epoxidation of polymeric alkenes

311–315
porphyrinic receptors 231
porphyrin@SCPNs 500
Positand-1 520, 530
post-translational modifications (PTMs)

537, 538, 540
post-translational mutagenesis 537
PPh3 ligand 183
ppm Au-catalyzed alkyne hydration 479,

481
ppm-level catalyst 433
precursor caryophyllenyl alcohol 328
presilphiperfolan-1β-ol 326, 327, 328,

331
“privileged” catalyst scaffolds 363
L-pro-catalyzed reactions 498
pro-nucleophiles 236, 237
Process Mass Intensity (PMI) 481–483
product-catalyst adduct 57, 59–60
product-catalyst adducts and catalysts

synthesis 59–60
product-catalyst interaction principle 57
Production Mass Intensity (PMI)

481–483
D-proline 444–447
L-proline 83–85, 341, 342, 442, 444, 498,

499, 594
L-proline methyl ester 341
propargyl alcohol 497
N-propargyloxycarbonyl-caged

rhodamine 497
3-propenylquinolone 149
propylene 548
L-Pro@SCPN system 498, 499
N-protected amino acids 136
N-protected-N-H-(E)-2-(2-nitrovinyl)

anilines 446, 447
protein of interest (POI) 538, 540
protein scaffolds xxxvi, 550, 551,

553–558, 561, 564
protein templates for shape-selective

ArMs 551–552

protein trans-splicing 537
protein-accelerated catalysis 565
protein-based artificial metalloenzymes

561–569
protein-based catalysts 490
protometabolism 612
proton reduction catalysis 260–267
proton reduction catalysis using MOF′s

266–267
proton transfer reactions 566
proximal lysine residue 539
pseudo-axial anionic intermediate 237
(pseudo)halides 126
PTH@SCPNs 500
p-type semiconductor 259
putative oxo ruthenium(VI) species 147
PV8+SucV8 88
PVC12 gel 88
pyranine acetate 89
pyrene (Py) 520
pyridazine xxx
pyridine methanol 581
pyridine-tagged [FeFe] complex 266
pyridinium chlorochromate 151
2-(3-pyridinyl)phenol based DG 136
2-pyridone/2-hydroxypyridine

tautomers 5
trans-1,2-bis(4-pyridyl)ethylene 401
pyridylphosphine ligand xxix
pyrogallolarene capsule 328
pyrogallolarene hexamer 322
pyrone-derived vinylogous oxocarbenium

ions 370
4-pyrones 393
pyrrole-imidazole polyamide (PIP) 539,

540
pyrrolidines 173, 367, 378
pyrylium salts 392

q
quantum mechanics (QM) 272, 329
Quantum Mechanics/Molecular

Mechanics (QM/MM) methods
272, 274, 276, 329

quaternized dihydroquinine analogues
125
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quinidine thiourea 444–446
quinine thiourea 442–447
quinolines 395, 415

derivates 390
template complex 138

quinolones 140, 148–154, 157, 204
2-quinolone units 204
quinones 231–233, 238, 278–279, 321

r
R3PAuI(CH3)2 277
R-substituted benzyl radical 525
racemic 3,5-DNB-Ala-OEt 61
radical-cation “exo-catalysis” 238
radical-type carbene transfer reactions

170, 172
radical-type group transfer catalysis 172
radical-type nitrene transfer reactions

172
randomly methylated

mono-6-azido-6-deoxy-β-CD 512
randomly methylated-β-CD

(RAME-β-CD) 512
Rauhut–Currier-type reaction 434
Re(dcbpy)(CO)3Cl 267
reaction flasks xxix, 519–533
reaction kinetics 167, 193
reactive acetyl pyridinium ion 539
recyclable aqueous rhodium-TPPTS

ligand system 548
redox-innocent triazole ligands 264
regioselectivity control 291–293
Registration, Evaluation, Authorization

and Restriction of Chemicals
(REACH) 467

regulation agent (RA) 591, 594, 599–600
Reissert-type reaction 389–391, 395
remotely functionalized alcohols 154
reservoir effect 476–478
resorcin[4]arene 348, 350, 352–357
resorcin[4]arene capsule

nanocatalyst 352–357
nanoreactor 348–352

resorcinarene units xxxiii
reversible monomer-dimer association

complexes 55

Rh(acac)(CO)2 34, 187, 192, 511, 555
cis-Rh2(tfa)2(OAc)2 110–111
[Rh(COD)2]BF4 36, 60
[Rh(nbd)2]BF4 34, 598–599
Rh(II) carboxylate 147
Rh-phosphine complex 274
Rh1⊂Fe4(Zn-L)6 274–275
rhodium catalyzed hydroformylation

6–7, 9–13, 17, 22, 120, 180, 192,
197, 511, 554, 600

rhodium complex of ligand 187, 190
rhodium hydroformylases 556–558
rhodium metalloproteins 555
rhodium(I)hydrido complex 164
rhodium-based catalytic baskets

304–306
rhodium-catalyzed asymmetric

hydrogenation 15–16, 29
rhodium-catalyzed hydroformylation

reactions xxix, 6–7, 9–13, 17, 22,
120, 180, 188, 192, 197, 511, 554,
600

rhodium-phosphine complexes 547,
556

Rinskor 472
Ritter-type reaction 428–429
Ritter-type solvolysis 415–417
RNA ribozyme 608
Roche ester 36–37, 162
Rose Bengal (RB) 527, 611
rotated geometry 262
rotaxanes xxix, 70, 303

isomeric rotaxanes 71
[n]rotaxanes 69

Ru(bda)(pic)2 260
[Ru(bpy)3]2+ 266
[Ru(bpy)3]2+.(OTf)2 350–351
[RuCl2(η6-arene)(PR3)] catalysts 460
Ruhrchemie/Rhône–Poulenc process

548
Ru(II)@SCPNs 496
ruthenium carbenes 471
ruthenium porphyrins 315

catalyst 148
complex 147
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ruthenium pyridine-2,6-bisoxazoline
(pybox) complex 147

s
salmon testes DNA 562–563
Sanders’s pioneering zinc(II)-porphyrin-

derived tricyclic Diels-Alderase
203

saturated aldehyde 185, 189, 194,
329

Schiff base motif 365
Schreiner’s thiourea 415–416
SCM[(PPh3)2Rh+] 214
SCP-2L 551–558
SCP-2L A100C-4-P3-Rh 556–557
SCP-2L V83C 555, 557
SCPN approach 499
Se· · ·O bonding catalysis 434
secondary aromatic amides 169–170
secondary phosphine oxides (SPO)

xxviii
meta-selective borylation 121–123
selectively acetylated H4K77 539
seleniranium ions 370–371
self-amplifying asymmetric catalysis

56–57
self-amplifying catalytic systems 57
self-amplifying hydrogenation of

3,5-DNB-ΔAla-OEt 63–64
self-assembled bidentate ligands

hydrogen bonds 30–33
metal-ligand interactions 28–30
substrate pre-organization 36–37
supramolecular pincer-type complexes

34–36
self-assembled capsules 335–336
self-assembled gelators 86
self-assembled H-bonded capsules 335
self-assembled helical single-walled

nanotube 109
self-assembled multi-wall nanotube 108
self-assembled nanostructures xxviii–xxx
self-assembled nanotubes 108

self-assembled tetrahedron
supramolecular metallocage 275

self-assembling cavitands 519
self-assembly 107, 162

dynamic self-assembly 336
P-chiral self-assembly ligands 13

Self-Consistent Reaction Field (SCRF)
273

self-replication 605
organocatalysis 607–610
photocatalysis 610–612

δ-selinene 325
Semi-Empirical Quantum Mechanical

(SQM) methods 272–273
separation of mixtures xxi
sequential Michael–lactonization

reactions 442–443
sergeants xxix, 97–101, 398, 592
sergeants-and-soldiers (S&S) effect

98–99
serum albumin proteins 564
shape selective artificial metalloenzyme

catalyst design 549–550
shape-selective ArMs, protein templates

for 551–552
[Si4L6]8− 277
silver hexafluorophosphate 155
silver salt 134, 295
silyl enol ethers 78, 373, 392, 417
silyl ketene acetals 369, 390, 392
silyl ketene thioacetals 392
silyl Lewis acids 370
silylation of phenethyl 136
silylketene acetals 389–391
simple SN2 reaction 213
single chain polymeric nanoparticles

(SCPNs) 490–491, 493–501
single-chain nanoparticles (SCNPs) xxxv
single-step operation porphyrin 206
single-walled helical nanotube 108
site directed mutagenesis 550
site-selective Suzuki–Miyaura coupling

127
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six-membered iodininium compounds
415

slider-on-deck systems 584
SLS/TPGS-750-M surfactants 460
small bite angle diphosphinamine PNP

ligands 460
small-molecule asymmetric catalysis

xxxiv, 363
small-molecule ditopic receptor 401, 405
small-molecule non-covalent catalysts

374
SNAr 481
Soai’s asymmetric autocatalysis 56
sodium 1-adamantanecarboxylate (ACNa)

508–514
sodium dodecylsulfonate 462
sodium lauryl sulfosuccinate 462
solar fuel related reactions 258–267
solvent waste stream 467
solvent-separated ion pair 43–44
solvent-shared ion pair 43–44
SOMO catalysis 335
sonidegib 472
Sonogashira couplings 127, 472
Sonogashira cross-couplings 389, 476
spatially organized three-dimensional

pre-transition state structure 442
specifically designed self-amplifying

catalyst 57
spherands xxii
spherical SCPNs 494
SPhos 126–127
P-spirocyclic chiral

tetraaminophosphonium ion 48
spirocyclic oxindoles 151, 156
spirodithiolanes 156–157
squaramides 364

H-bond donors 375
type anion receptor catalysts 388

π-stacking xxvi, 3, 241, 379–381, 564, 566
π–π stacking xxi, xxx, 303, 609
standard substrate vinylacetic acid 180
stereodynamics of the ligand core 57–59

stereoselectivity 49, 71, 73–74, 82, 84–85,
88, 179, 295, 378, 390, 404, 442,
553, 593

steroid carrier protein-2L (SCP-2L)
551–558

stimuli-responsive systems xxxvii
stop codon suppression 561, 567
Strecker reactions xxxiv, 364–366
(stret)avidin xxxvi
structurally diverse RAs 597
structurally related 3-alkenylquinolones

149
structurally-defined supramolecules 48
para-substituted analogues 417
4-substituted benzaldehyde-derivatives

78
3-substituted benzofuran-2(3H)-ones 46
substituted chiral 1,2-dihydro-quinolines

390
substituted cyclobutanone 456–457
3-substituted cyclobutanones 456
4-substituted cyclohexanones 455
meta-substituted dicationic donors 415,

417
1-substituted 1H-tetrazole cycloaddition

products 356
substituted imidazole-2-ylidene ligand

459–460
2-substituted pyridine derivatives 203
3-substituted quinolones 153
substrate orientation

in C–H borylation 168–170
in hydroformylation catalysis 164–168

substrate pre-organization 36–38, 161,
167, 169, 201, 206

substrate selectivity xxxi, 82, 203–204,
206, 220, 223, 256, 296–297,
349–352, 458–459, 462–463

SucV8 gel 88
sulfamate 123–124, 155–156
sulfonate-containing Au catalyst

TPPMSAu+ 257
sulfonated anionic surfactant 461–462



642 Index

sulfonated nixantphos 514
sulfoxide 147, 156–157, 350–353,

358
sulfoxonium ylides 372
supercritical CO2 467–468
supramolecular (asymmetric)

photochirogenesis xxxii
supramolecular bidentate ligands

xxviii–xxxiv, 28–34, 36–37, 162
supramolecular binding effects xxviii
supramolecular catalysis xxiii, 201, 271,

607
copper-based catalytic baskets

306–307
by ditopic receptors 404–405
and mechanochemistry 405–407
porphyrin cage catalysts 307–316
rhodium-based catalytic baskets

304–306
supramolecular catalysis in water xxv,

xxxiv–xxxvi, 507–514
supramolecular catalyst strategy

for histone acetylation in vitro
538–540

for protein modification 538
supramolecular chemistry xxi, xxii, xxvi,

3, 37, 55, 69, 201–202, 241, 259,
264, 271, 273, 303, 336, 387,
402–403, 408, 501

supramolecular chirogenesis xxiii, xxix,
95

supramolecular gels 81–90, 112
supramolecular helical catalysts

amplification of chirality in
three-component 98–100

amplification of chirality in
two-component 97–98

dual stereocontrol 101–103
induction of chirality to metal centres

94–97
switchable asymmetric catalysis

100–101
supramolecular ion pair catalysis

discovery of 48–50

Michael addition of 2-unsubstituted
azlactone to nitroolefins 50–51

supramolecular iridium catalyst 169
supramolecular organometallic

complexes (SOCs) 271
supramolecular pincer-type complexes

34–36
supramolecular regulation 591–600
supramolecular template methods 69
supramolecularly regulated

enantioselective catalysts
examples 593–597
prochiral ligand or catalyst 597–600
seminal work 592

SUPRAphos library 28–30
surface binding of anions 244–245
surface-bound hydroxide ions 247–248
surface-cross-linked micelles (SCMs)

213–217
surfactant aggregation number 216
surfactant design 471
surfactant sodium dodecylbenzene

sulfonate 462
surfactant-derived nanomicelles 468,

475
Suzuki–Miyaura cross-couplings (SMCs)

reaction 127, 169, 206, 471–472,
481, 482

switchable asymmetric catalysis
100–101

switchable rotaxane-catalysts 71–72, 75
SXantphos (Sulfoxantphos) 258–259
symmetrical phosphinamides 126
syn-enamine 445
synergistic catalysis 441, 567–569
synthetic H2BK120 acetylation 544
synthetic macromolecules 489
synthetic modulator systems 537
synthetic polymers 93, 490, 498
syn-preorganized XB donor 418
syn-preorganized chiral bidentate halogen

bond donor 420
syn-preorganized dicationic XB donor

418
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synthetic replicators xxxvii, 606, 610
systems chemistry 606

t
tail-to-head terpene (THT) cyclization

323
Takata’s chiral rotaxanes 70–71
tandem deprotection/coupling of

Cbz-protected oligopeptides 479
Taxol 454
T· · ·O bonding catalysis 433
telescoping sequences 478–481
template approach for [2+2]

photocycloadditions 401
template ligand strategies for

encapsulation 255–258
template-directed solid-state [2+2]

photoreactions 402
template-directed solid-state strategy

402
template-HFIP hydrogen bonding 139
tens-of-nanomolar dissociation constants

(Kd) 217
terminal alkynes 8–9, 17, 291, 350, 352,

353
terminal disubstituted alkenes 164
terminal unsaturated carboxylates 165
terpene cyclases 323
terpene cyclization 323–329, 331
α-terpinene 323, 329
α-terpineol 323–324
α-terpinyl cation 323–324
4-tert-butylcyclohexanone 496
tert-butyl-diazoacetate 357
tert-butyl 2-nitropropionate 45
4-tert-butylpyridine (Bupy) 308–309, 312
tert-leucine amide 365–366, 368, 374,

378–379, 381
tetraamino-phosphonium moiety 593
tetraaminophosphonium ion 48
tetrabutylammonium chloride (TBACl)

393
tetra-(4-carboxyphenyl)porphyrin

266–267

tetracene 522–523
1,2,4,5-tetracyanobenzene 243
tetra-endo-methyl octa-acid (TEMOA)

520–523
tetrafluoroborate 242, 244, 594, 599
tetrahedral metallocages xxxii, 274–275,

277
tetrahydro-4H-pyran-4-on 496
7,8,9,10-tetrahydro-6(5H)-

phenanthridinone 155
tetrahydroquinolines 76, 428, 445
tetrakis(4-pyridyl)cyclobutane 401
tetrakis(triphenylphosphite)rhodium(I)

hydride complex 304
tetrakis[3,5-bis(trifluoromethyl)phenyl]

borate anion (BArF) 17, 230, 231,
594

tetraphenylborate 244
tetraphenylporphyrin 611
tetra(4-pyridyl)[2.2]paracyclophane

406
TetraTri anion-binder 392
TetraTri catalyst 390–391, 393, 395
1H-tetrazole 356
tetrel 427
thermal reactions 528–533
thermodynamic and kinetic features of

the capsular complexes 520–521
thiol oxidation 610–611
thiol-thioester exchange 539
thiophenol 576–577
thioureas 364, 388

amino-acid-derived thioureas 364
catalyzed cation-olefin polycyclization

reaction 367, 374
Thorpe-Ingold effect 137
three-dimensional metallo-cages xxvi,

xxix
thymine-derived amino acid 607
Ti(OiPr)4 598
time to market 27, 31
TMP-DSH catalyst 541
N-tosylhydrazones 172
TPGS-750-M 468–469, 475–476, 481–482
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trans-β-nitrostyrene 85, 420
transition metal catalysis 70, 204, 495

asymmetric hydrogenation 161–164
catalyst encapsulation strategies 258
enantioselective cobalt-catalyzed

carbene and nitrene transfer
reactions 170–172

substrate orientation in C–H borylation
168–170

substrate orientation in
hydroformylation catalysis
164–168

template ligand strategies for
encapsulation 255–258

transition metals 119
based homogeneous catalysis 489
catalysts 161, 204, 214, 255–258, 268,

350, 568
catalyzed CH bond activation 168–169
containing nanoparticles (NPs)

475–476
phosphine complexes 554

tri- and tetra-substituted alkenes 164
trialkyphosphines 434
triarylphosphine ligand 120
triazoles 387

based anion receptors 387
based foldamer system 392
catalyst 391
foldamer systems 387

1,2,3-triazoles 459
triazolium 71–72, 413, 416
1,2,3-triazolium derivatives 413
triazolylidene-capped CDs complexes

288
1,2,4-trichlorobenzene 462
2,2,2-trichloroethoxycarbonyl chloride

(TrocCl) 390
2,2,2-trichloroethoxysulfonyl (Tces) group

150
tricyclic Diels-Alderase 203
tricyclic sesquiterpene isolongifolene

325
TriCyD 288
n-tridecyl thiol 531

tridentate approach 138–140
triflic acid 340
trifluoroacetyl-protected amides 123
3,5-bis(trifluoromethyl)aryl substituent

365
3,5-bis-(trifluoromethyl)phenyl groups

185
trimeric deoxynucleotides 605
trimeric zinc(II)-porphyrin macrocycles

202
trimethoprim (TMP) 541
1,5,7-trimethyl-3-azabicyclo[3.3.1]nonan-

2-one backbone 146–147
2,3,3-trimethyl-3H-indole 31–33
2,4,6-trimethylphenyl (Mes) 147
trimethylsilyl azide 356
triphenylphosphine monosulfonate 257
tripodal neutral XB donors 418
tripropargylamine 213
tris(3-sodium sulfonatophenyl)phosphine

sodium salt
(TPPTS-P(m-C6H4SO3Na)3) 513

tris-pyridyl phosphine ligands 255–256
tris[(1-benzyl-1H-1,2,3-triazol-4-yl)

methyl]amine (TBTA) 86
trishydrazone gelator 89
1,3,5-trisubstitued arenes 121
Triton-X114 456
N-Troc-pyridium salt 393
Trojan horse approach 562
Trojan horse Methodology 561
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