Subject Index

a

absorption spectroscopy 15, 23, 53, 109, 121,
233, 248, 275, 423

— stopped-flow 413

— time-resolved 86, 112ff, 121, 186, 194

—UV-visible 121,136, 148, 154, 156, 200, 223,
281ft, 326, 349, 410, 415, 433, 467

—X-ray 178

acid-base input 28, 29, 117ff, 125ff, 211ff,
259ft, 324, 326, 360, 363, 364, 390, 405ff,
422ff, 470, 493, 503

— coupled with photon input 39, 2271f,
233ff

— coupled with redox input 118, 470

— oscillating reaction 390

— photogenerated 35, 36, 289, 290, 293ff

actin 401, 402, 455, 489

adamantane 90, 360

adenine 271

adenosine diphosphate (ADP)
454, 455, 498

adenosine triphosphate (ATP) 6, 177, 198,
303, 3171f, 324, 365, 394, 401ff, 453ff, 498

— mechanichal-directed synthesis 498

ADP, see adenosine diphosphate

Ag complex 28, 29, 334, 335, 356, 357

alamethicin 368

allosteric

—artificial system 28, 29, 297, 332, 344ff, 360,
465

—effect 28, 326, 332, 343ff

—enzyme 28, 343, 344, 369

— movement 332, 343ff, 465

altitudinal rotary motor 490

ammonium ion 29, 37, 119ff, 145, 352, 368,
405ft, 422ff, 438ft, 470, 502

amphidynamic crystal 340

amphiphile 195, 369, 505

177, 198, 324,

amphotericin 370 371

AND logic 26, 39, 218, 230, 235, 2611f, 2691f,
433, 470

antenna effect 135ff

antenna system 135ff

— artificial  138ff

—natural 136ff

antenna-reaction center system 182ff

— based on metal complexes 188

— based on organic compounds and
porphyrins 183ff

anthracene 32, 40, 81, 96, 122, 123, 125, 127,
147, 187, 195, 218, 247, 269, 277, 301, 348,
350, 356, 364, 407, 504

9-anthracenecarboxylic acid 416

anthraquinone 230, 231, 238, 240

antibody 38C2, 302, 303

apo-myoglobin (Mb) 195, 196

artificial biomimetic system 82, 188, 198, 455

artificial chemical network 233, 295

artificial intelligence unit 295

ascorbic acid 362, 363, 410, 431, 495

aspartate carbamoyltransferase (ATCase) 344

ATCase, see aspartate carbamoyltransferase

atomic force microscopy (AFM) 12, 70, 71,
343, 352, 386, 387, 503, 506

ATP synthase 176, 196, 198, 324, 453ff,
498

ATP, see adenosine triphosphate

ATPase, see ATP synthase

Au complex, see porphyrin, Au(III)

Aurod 499

azacrown ether 28, 29, 36, 128, 246ff, 267,
350, 353

azimuthal rotary motor 490

azobenzene (and its derivatives) 37, 215, 223,
230ff, 347, 353ff, 368, 417, 431ff, 437, 493,
501, 504, 505
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Subject Index

b
Ba®" 128
bacteriochlorophyll special pair 33, 174, 176,

194
bacteriochlorophyll 136ff, 174t
bacteriopheophytin  174ff
bacteriorhodopsin  366ff
— ATP synthase construct 198
Béla V. 14
benzidine 422, 428, 429
benzil 439, 440
benzo[15]crown-5 40, 269, 347, 348, 369, 370
benzo[18]crown-6 37, 369
benzo[21]crown-7 369
benzophenone 438ff, 480
betaine (BT) 111, 112, 270, 271, 288
binaphthyl unit 119, 218, 219, 223, 224, 407
binary addition 279ff
binary logic 107, 211, 220, 259ft, 404, 420
biochemiluminescence 224
bioelectrocatalytic processes 223, 224
biomaterial
—caged 222, 403
— chemically engineered 222
— switching 212, 222, 223
biomolecular switch 222, 223
biopolymer, see polymer
biosensor 395
biotin 456
biphenol 422, 428, 429
biphotochromic supramolecular system 225,

226
1,2-bis(5-methylbenzoxazol-2-yl)ethene 162
2,2'-bipyridine (bpy) 7, 37, 89ff, 145ff, 218,

242ft, 337, 338, 345, 346, 359, 362, 363, 441,

476
4,4/ -bipyridine 354
4,4’ bipyridinium 29, 30, 32, 39, 78, 116, 119,

121, 188, 191, 195, 196, 236, 241, 242, 289,

321, 349, 3571f, 361, 4091f, 422ff, 427, 4291f,

433ff, 461ff, 468ft, 476, 493ff, 501, 505ff
4,4 -bipyridinium radical cation 39, 78, 116,

119, 121, 191, 196, 241, 359, 411, 413, 416,

434, 435, 470, 476, 509
2,2'-biquinoline (biq) 147ff
bis-p-phenylene[34]crown-10 (BPP34C10)

41, 321, 433ft, 468ft, 507
1,2-bis(4-pyridinium)ethylene 469, 476
2,3-bis(2-pyridyl)pyrazine (2,3-dpp) 1471f,

242
2,5-bis(2-pyridyl)pyrazine (2,5-dpp)
1,2-bis(3-thienyl)ethene 109
bistable system  217ff, 335, 418ff, 4571t 493ff,

500, 507ff

147t

bond

— coordination bond, see metal-ligand bond

— covalentbond 7, 8, 13ff, 116, 138, 160, 180,
181,188, 318, 320, 326, 331ff, 416, 458ff, 470

— hydrogen bond 8, 28, 32, 119ff, 142, 153,
156, 178, 193, 233, 245, 318, 320, 326, 340,
346, 352, 356, 363, 365ff, 382, 383, 404{f,
413, 422ff, 436ft, 457, 478ft, 503

—mechanical 161,195,361,404,418,493,504

— metal-ligand bond 7, 16, 28, 35ff, 129, 138,
1471f, 156ff, 178, 191, 193, 248, 275, 293,
318, 326, 334, 337, 345ff, 359ff, 405, 420,
427, 428, 431, 441, 457, 460, 461, 466, 467,
472, 476

Boolean logic, see binary logic

boron dipyrrole 27, 113, 114, 125, 126, 140,
141, 195, 223, 224, 246

boronic acid 217, 348

borromean rings, see molecular borromean
rings

bottom-up approach 10ff, 303, 304, 315ff,
457,510

— atom-by-atom 10, 11

— molecule-by-molecule 12ff

branch migration 297, 384, 392

bridge 51ff, 57, 63, 64, 69ff

— aliphatic 72, 75ff, 89, 96, 145, 348, 413

— anthracene 81, 123, 147, 187

— aromatic  75ff, 495ff

— azacrown ether 128

— conjugated  69ff, 121, 225

— diarylethene 219

— diarylethyne 27

— DNA 86ff, 97, 394

— electron injection 63, 64, 87

— electronic properties 114, 117, 122ff

—energy level 63, 64, 87, 90ff, 114, 123ff

— ethene 225

— ethine 225

—flexible 75, 79, 89, 143, 226, 331, 348, 349,
350, 392, 413

— fluorene 85, 86

— fulgide 122ff

— hydrocarbon  75ff

— hydrogen bonded 8

— modular 58, 73, 89

— naphthalene 81, 95ff

— oligophenylene 71, 75ff, 86, 91ff

—oligo(phenylene ethynylene) 71,94, 95,125,
126, 141, 187, 496, 497

— oligo(phenylene vinylene)

— oligothiophene 226

— oligo(thiophene ethynylene) 71

— photochromic  109ff, 122ff

71,72, 85, 125ft



— piperazine 127

—rigid 75ff, 89ff, 433

— saturated (see also aliphatic) 8

— p-terphenyl 433, 507

— triptycene 80

—unsaturated (see also conjugated)
225

bridging ligand 89ff, 118, 147ff, 193, 242

Brownian motion 4, 260, 316ff, 392, 441, 480,
498, 500

8,75,121,

c

Ceo, see fullerene (Cqp)

Cyo 346, 350

Ca*™ 6,36, 199, 366, 368, 456

Ca-ATPase 368

calcium ion pump 6, 199, 368, 456

calixarene 13, 28, 29, 247, 273, 346, 356ff,
368, 370, 412, 425

carbon nanotube 70, 72, 341, 427

carborane 471, 497

carotenoid 81ff, 136, 182, 187, 196, 197, 268

catalysis 153, 220, 238, 343

— enzymatic 222, 223, 403

— heterogeneous 189, 499

— photocontrolled 73, 222

catalyst 224, 296, 388, 499

— hydrogen evolution 179

— multielectron 177ff, 181, 189, 190, 238

— oxygen evolution 177ff, 190ff

—rotaxane 427

— Wilkinson 7

catenane 6, 9, 457ff

— amide-based 478ff

— based on metal complexes
467, 468, 476, 479

— chemically driven motion 460ff

— circumrotational processes 457ff

— circumrotational processes,
suppression 470

— circumrotational processes,
unidirectional 477ff

— electrochemically driven motion 32, 4671f,
507ff

— heterogeneous system 504ff

—ligand 476

— logic gate 470

— photochemically driven motion 476ff

— solid-state device 507ff

— solvent-dependent translational
isomerism 464

— synthesis 457

— synthesis, photoinduced 361

—triad 195, 196

129, 405, 460ff,

Subject Index

Cd complex 268

Ce complex, see porphyrin, Ce(IV)

Ce*t 224

cell 260, 277, 300, 315, 316, 364ff, 398, 401,
453, 456

chalcone 125, 127, 228, 293

charge pool 189

charge recombination (see also electron-
transfer process, back reaction) 73ff, 115,
116, 175, 176, 185ff, 349, 437

charge separated state  73ff, 111ff, 116, 173,
180, 182ff

charge-transfer (CT) 53, 267, 272, 348, 349,
361, 405, 408ff, 413ff, 430, 463, 509

chemical computer, see computer, chemical

chemical input 24, 28, 38, 39, 212, 2271f,
263ff, 322ff, 360, 361, 386ff, 405ff, 420ff,
458ff

— acid-base, see acid-base input

—Ag" 29,334,335

—amine 30, 268, 272, 275, 462, 463

— ascorbic acid 362, 363, 410, 431, 495

— ATP 303, 456, 498

- Ca®t 280

- Cd*" 268

— o-chloroanil 410, 462, 463

- ClI™ 127,275, 361

- CN~ 420, 421

— coupled with photon input 39, 40, 226ff,
233ff

— coupled with redox input 245, 246

- Cs" 247

—Cu® 247, 345, 346

- 1,2-cyclohexanedicarboxylic acid 465

— DNA 297, 298, 387ff

- EDTA 291ff, 338

—FeCl, 465

- Fe(ClO4)3

- Hg*™ 337

- H,0, 356, 357, 363, 498, 499

— K" 247, 347, 348

— multiple 39, 246ff

- Nat 40

- NaBH, 356, 357

— Na,S,05 410, 462, 463

- Ni?* 348

- NOBF, 467

-0, 268,274,275

- Pb>" 268

— phenoxathiinylium
hexachloroantimonate 465

— phosgene  458ff

— piperidine 479, 480

— pyridine 422

125, 410, 494, 495
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Subject Index

- Rb*" 348

— sodium dodecyl sulfate 275

—uracil 345

—Zn’" 29,247, 268, 274, 345, 346

chemical output 24, 31, 32, 34ff, 296ft, 302

chemical stimulation, see chemical input

chemiluminescence 30, 38, 224, 397

chiroptical switch 212, 219ff, 472

chlorophyll 83, 136, 137, 174, 177

chloroplast 177

chromene 225, 226

chronoamperometry 72, 505

chymotrypsin 223

Ciamician G. 172, 173, 213

circular dichroism 217, 221, 223, 264, 464,
465, 472, 490

clipping 420

[Co(CN)s]*~ 36, 293fF, 353

[Co(NH;)sCl*" 191

[Co(NH3)e*" 31, 386

Co complex 224, 245, 333, 334, 491

cobaltocene 334, 357, 412

cobaltocenium 238, 357, 411, 412

cofactor 174, 195, 223, 245

combinational logic, see logic circuit

combinatorial chemistry 300

complexes-as-metals and complexes-as-ligands
synthetic approach 147ff

computer

— chemical 107, 260, 261, 300, 303, 304

— first electronic 3

— memory density 213, 510

— silicon-based 10, 259ff, 298, 303, 304

concanavalin A 223

conjugated molecule 69, 70

conversion of light

—into ATP 198, 455, 456

— into electricity 199ff

—into fuels 179ff

— into mechanical motion 322ff, 347ff, 352ff,
4141f, 431fF, 472

— into proton-motive force 196ff, 455, 456

copolymer 162, 163, 223

coumarin 122, 123

coumarin-2 150, 151, 194, 195

coumarin-343 150, 151, 194, 195

coumarin-450 146

covalently linked system

— based on organic compounds  83ft, 95ff

— containing metal complexes 75ff, 89ff

— containing porphyrins 79ff, 93ff

CPK model (see also space filling model) 420

Cram D.J. 7

[15]crown-5 36, 345

[18]crown-6 29, 128, 247, 267, 345, 353, 425

[24]crown-8 119

crown ether 28, 37, 92, 119, 195, 238, 247,
269, 273, 335, 336, 345ft, 357, 369, 370,
461ff, 505

— photoinduced 350

cryptand 35, 36, 246, 370

cryptate 7, 14, 36

Cs* 247

Cu complex 38, 247, 248, 345, 346, 358, 359,
363, 364, 405, 408, 420, 421, 4271f, 431, 441,
460ff, 466ff

cucurbituril 340, 357, 361, 408, 413, 425, 431

current rectification 108, 369

cyanine 97, 156

cyclam 38, 158, 159, 246, 273, 358, 359

cyclic voltammogram 248

— catenane 467, 469

— dendrimer 238, 242, 243

— fullerene 237

— polynuclear metal complex 242, 243

— pseudorotaxane 413, 501

— rotaxane 428, 429, 433, 437

- [Rufbpy):* 216

cyclobis(paraquat-p-biphenylene) 358

cyclobis(paraquat-p-phenylene) (CBPQT*")
39, 195, 196, 358, 408ff, 429ff, 461{f, 494ff,
501, 505ff

cyclodextrin (CD) 160

— antenna system 160

— catalyst 224

—host 160, 218, 354, 357, 360, 503

—in dendrimers 230, 412

—ion channel 370

— monolayer 501, 503ff

— polyrotaxane 161, 426

— pseudorotaxane 407, 408, 411, 412, 503ff

— rotaxane 161, 426, 431ff

1,2-cyclohexanedicarboxylic acid 465

cyclometallated complex 360

cyclophane, see cyclobis(paraquat-p-
phenylene) and cyclobis(paraquat-p-
biphenylene)

cyclophanediene (CPD)

cysteine 164, 356

cytidine triphosphate (CTP)

cytochrome (Cy) 174ff

cytosine 87, 344, 382, 385, 390

111, 270, 287, 288

344

d

dansyl 153ff

DB24CS8, see dibenzo[24]crown-8
dc conductivity, transient 86
dendrimer 138ff



— antenna system 138ff

— anthraquinone 238, 240

— azobenzene 355

— bipyridinium 241, 357, 361

— cobaltocenium 238, 412

— B-cyclodextrin 412

— docosanuclear 147, 148, 245

— ferrocene 238, 239, 412

— fullerene 153, 194, 242

— glucopyranosyl-based 412

— host-guest system  153ff, 345

—logic gate 273

— metal complex 145ff

— morphology effect 143

— organic chromophores 150ff

— phenylene ethynylene 151ff

— phenylene vinylene 152ff, 156

— poly(aryl ether) 143, 145ft, 150

— polyphenylene 152ff

— poly(propylene amine)

— poly(propylene imine)

— porphyrin  139ff, 194

— shape persistent 152ff

— stopper 430, 507

— tetrathiafulvalene 238, 240

dendrimer-dye assembly 153ff

dendron

— Fréchet-type, see poly(benzyl ether)

—1,3,4-oxodiazole 156

—1,3,5-phenylene-based 146

— phenylene ethynylene 150ff

— poly(benzyl ether) 143, 145ff

detailed balance 322

dethreading 403ff

— dual-mode chemical control 272

— dual-mode redox control 414

— unidirectional 413

— single molecule 503

diagnostics 300, 395, 397, 398

diammonium ion 28, 29, 408, 425, 501

diarylethene 109, 215, 217, 226, 228, 294,
348

— photoisomerization 109, 110, 215, 348

1,4-diazabicyclo[2.2.2]octane (DABCO) 436,
437

diaza[18]crown-6 128

dibenzo[24]crown-8 (DB24C8)
422t, 438ft, 502

2,7-diazapyrenium 272, 408, 417, 4621t

1,1'-dibenzyl-4,4’-bipyridinium 409

dicarbollide ligand 471

digital communication 279, 296, 304

dihydroazulene (DHA) 214, 215, 231, 233,
235, 237

153ff
408

120, 406, 407,

Subject Index

dihydroindolizine (DHI) 111, 270, 271, 281,
287, 288

dihydropyrene (DHP)

diiodomethane 500

5-dimethylamino-1-naphthalenesulfonamide,
see dansyl

dimethylaniline (DMA) 80, 235

1,1'-dimethyl-4,4'-bipyridinium 116, 188,
191, 195, 236, 349, 361, 413

3,3'-dimethyl-4,4’-bipyridinium 41, 78, 321,
433

dimyristoylphosphatidyl anion (DMPA™)
505ff

dinitrophenyl unit 426

1,1'-dioctyl-4,4’-bipyridinium 121, 412

diode 303

1,5-dinaphtho[38]crown-10 (1/5DN38C10)
120, 358, 408, 409, 416

2,3-dinaphtho[30]crown-10 272

2,6-dioxyanthracene unit 429, 430

1,3-dioxybenzene unit 145ff, 156ff, 143ff

1,4-dioxybenzene unit 407, 413, 414, 430,
461, 462, 468, 497

1,5-dioxynaphthalene unit 29, 32, 97, 407,
410, 416, 430, 461, 494ff, 506ff

dipole moment, change 86

disassembly 351ff

dithienylethene, see diarylethene

dithiol derivative 70, 71

DNA polymerase 383, 403, 427

DNA

— Aform 383

— computing 87, 296ff, 398

— bases 87, 382

- B-form 383, 386

— bridge 86ff, 97

— B-Z transition 386

— chimeric 296, 388

— crossover 385, 387

— double helix 381ff

— double stranded 381ff

— electron-transfer process 86ff

—fuel 297, 298, 3871f

— G-quartet 385

— hole-transfer process 86ff, 298

— hybridization 97, 296, 383ff

—i-motif 385, 390

— logic gate 260, 296ff

— mechanical properties 382ff

— molecular dynamics simulation 88, 343

— molecular machine 381ff

— photoregulation 356

— quadruplex 385, 390, 391

— rotary device 394, 395

111, 270, 287, 288
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Subject Index

389

—sensor 395ff

- sequencing and analysis 97

- single-molecule experiment 98, 386, 389

— single stranded 97, 303, 382ff

— spider 393

— structure  381ff

— triplex 356, 391, 398

—tweezer 388ff

— twister 386, 387

— walker 391ff

— Z-form 383, 386

1/5DN38C10, see 1,5-dinaphtho[38]crown-10

1-adamantanol 360, 407

docosanuclear dendrimer 147, 148, 245

donor-acceptor distance 56ff, 80, 386, 388

double-decker compound 331, 332, 464, 465,
471

Drexler KE 11

dual-mode system 227, 359, 414

dumbbell-shaped component 322, 418, 422,
423, 4271f, 441, 495, 500, 507

Dy*™ 158

dyad 8, 33, 73ff, 116, 124, 125, 186, 200, 201,
349

dye 27,34,72,125,150,153, 156, 160ff, 193ff,
242, 246, 271, 283, 386, 388, 402

dynamic supramolecular chemistry 352

— scissors

e

earth

— biocapacity 523

— population 6, 523

—resources 171,172,179, 523, 524

EDTA 195, 291, 338

efficiency (see also quantum yield)

— energy conversion 75

— photon-to-current 195, 200

- ring shuttling 435, 436

Ehrlich P. 7

Einstein A. 524

electric field 176, 233, 403

— affecting molecular motion 325, 490,
492

- conformational control 121

— modulation of electron-transfer
dynamics 83

— photogenerated 114

electrical input, see redox input

electrical output, see redox output

electrochemical input, see redox input

electrochemical stimulation, see redox input

electrochemiluminescence 30, 31, 39, 40,
223, 246, 248

electrochromic system 212, 216, 217, 230,
358, 414, 510

electrode 69, 72, 108, 212, 265, 325

—Au 70ff, 111, 195, 501, 504, 505

— crossbar 508, 510

— dendrimer modified 238

— Fermi level 108

— functionalized 32, 70, 72, 111, 299, 501ff

— nanocrystalline, see nanostructured

—nanoscale 492, 510

— nanostructured 88, 199, 201, 299, 300

— poly-Si 508

- Pt 110

— semiconductor

—Ti/Al 508

- TiO, 193,201, 299, 300

electrolysis 180, 427, 428, 467

electron injection 84, 87, 89, 201

electron relay 33, 108, 176, 199, 200, 434ff

electron tunneling 26, 71, 507, 508

electronic circuit

— catenane-based 507ff

— molecule-based 26, 304

— rotaxane-based 507ff

— transistor-based 261, 265, 299

electronic interaction 55ff

— between metal centers 8, 118, 148, 242

— intercomponent 8, 9, 53, 73, 108, 245

— matrix element 55

- switching 108ff

electronic paramagnetic resonance (EPR)
81ft, 191

electron-proton transfer (EPT)
196

electron-transfer kinetics

— activationless regime 54

—attenuation parameter ﬁel 56ff, 72,75, 83,88

—distance dependence  56ff, 64, 72,77, 84, 85,
87

- DNA 87, 88

— electronic coupling, see electronic factor

— electronic factor 56ff

— exchange 60ff

— Franck-Condon factor, see nuclear factor

— free-energy change 53ff

— fundamental principles 49ff

— golden rule expression 56

— heterogeneous 33, 72, 88, 193, 1991f, 299,
505

— hopping mechanism 54, 64, 80, 83ft, 87

— inverted regime (see also Marcus inverted
region) 54,59, 73,78, 116, 176

— large coupling limit 64

— Marcus theory 53ff, 72

30, 33, 34, 199ff

178ft, 190ff,



— normal regime 54

— nuclear factor 58, 59

— orbital symmetry effect 79

— quantum mechanical theory 55ff

— reorganizational energy 54, 55, 59, 80, 190

— single coherent jump, in DNA 87

- superexchange 57, 58, 63, 75, 80, 83ff, 87,
88, 175

— through-bond 83

— through-space 56, 83

electron-transfer mediator (see also relay) 57,
79, 175, 190, 193, 199, 200, 299

electron-transfer process

— at electrodes 33, 34, 691f, 108, 109, 199ff

— back reaction 40, 52, 56, 57, 73, 75, 78, 79,
415, 435ff

— charge recombination, see charge
recombination

— charge shift 73, 83, 113, 115, 116

— coupled with energy transfer 182ff

— coupled with proton transfer, see electron-
proton transfer

- DNA 86ff

— double electron transfer 62

— fundamental principles 49ff

— molecular shift register 108

— optical 59

— oxidative 51

— photoinduced, see photoinduced electron
transfer

- reductive 51

— self-exchange 54

— single molecule 69ff

— spin control 77

— spin forbidden 437

— supramolecular species

— switching  107ff

— thermal 59, 60, 74, 78

energy conversion efficiency 75

energy migration 27, 33,137,138, 143, 160ff,
186, 195

energy ratchet 317, 478, 479

energy transfer kinetics

— attenuation parameter " 62, 63, 91, 94, 96

— coulombic mechanism  60ff, 89, 91, 92, 94,
95, 97, 138, 145, 150ff, 156, 163, 187, 386

— Dexter mechanism, see exchange
mechanism

— distance dependence 60, 62ff, 92, 94, 96

— electronic factor 60

— exchange mechanism 60ft, 91ff, 187

— Forster mechanism, see coulombic
mechanism

— Franck-Condon factor, see nuclear factor

51ff

Subject Index

— fundamental principles 49ff

— golden rule expression 60

— hopping mechanism 63, 64, 91, 95, 140,
152, 160

— nuclear factor 62

— quantum coherence 138

—random walk 151

— resonance mechanism, see coulombic
mechanism

— superexchange mechanism 63, 91ff

— through-bond mechanism 95, 96, 139, 187

— through-space mechanism 61, 62, 95, 122,
151

energy-level diagram

— bacterial reaction center 175

— bridged system 90, 93, 96, 123, 126

— dinuclear complex 90, 93

—dyad 74

— generic molecule 50

— orbital 74, 264

— pentad 84, 183

—triad 82, 114

energy-transfer mediator 97

energy-transfer process

— antenna system  136ff

— coupled with electron transfer 182ff

— covalently linked system based on organic
compounds  95ff

— covalently linked system containing metal
complexes 89ff

— covalently linked system containing
porphyrins  93ff

— dendrimer 138ff

— derivatized polymer 162

— DNA-based system 97, 98

— fundamental principles 49ff

— host-guest system  153ff

— molecular shift register 124

— porphyrin array 139ff, 183ff

— quantum yield 27, 94, 138, 140, 142, 143,
145, 150ff, 156, 159, 163, 187, 194, 195, 274,
3806, 389, 440

- self-poisoning 123, 124

—singlet-singlet 62,94, 96,124, 142,143,153,
175, 186

— supramolecular species

— switching  107ff

— triplet-triplet 63, 94, 97, 145, 163, 215

enzyme

— allosteric 343, 344, 369

- motor, see motor protein

— photoisomerizable 369

eosin 155ff, 242, 355, 356, 361

EPR, see electronic paramagnetic resonance

51ff

533



534

Subject Index

Er'" 146, 147

Ernst R.R. 522

Escher M.C. 12

ethylene glycol 37

Eu’" [see also porphyrin, Eu(III)] 7, 156ff,
245

excimer 52,53, 139, 346, 350

exciplex 52,53, 139, 350, 351

excited state 9, 27, 30ff

— charge-transfer 415

— deactivation 49ff

—doublet 116

— electron acceptor 58

— electron donor 58

— intraligand, see ligand centered

— lifetime 50

— ligand centered (LC) 135, 148, 215

— metal-to-ligand charge-transfer (MLCT) 75,
78, 89, 123, 148, 215, 431, 467

— MLCT, see metal-to-ligand charge-transfer

- redox potential 51

— singlet 49

— spin-forbidden 63

— thermodynamic properties 51

— triplet 49

exciton coupling 136, 138

exciton state  136ff

excitonic waveguide 213

f

Fe complex [see also porphyrin, Fe(I1I)]
362

Fermi golden rule, see golden rule expression

ferrocene 71, 195, 238, 239, 245, 246, 353,
354, 3571f, 368, 412ff, 466, 492, 503ff

Feynman R.P 6, 10, 11, 315ff, 323

film

- bifunctional 233

— Langmuir-Blodgett, see Langmuir-Blodgett
films

— silica sol-gel 501

— thin, see thin film

Fischer E. 7

fishing rod experiment 503

flashing ratchet 478

flavin adenine dinucleotide (FAD)

flavin mononucleotide (FMN) 245

flavoenzyme-glucose oxidase 223

flavylium compound 215, 228ff, 233ff, 285,
293ff

fluorescein 97, 156, 283ff, 291ff

fluorescence microscopy 301

fluorescence 49ff

— anisotropy 142, 152, 161

291ff,

223

—output 27, 269, 272, 295

— polarization 143

—quenching 51,119, 124, 151, 156, 157, 247,
269, 281, 386

— sensitization 51, 95, 123, 124, 156, 162,
292

- single-molecule 27, 153, 156

- switching 124, 218ff

fluorescent sensor 135, 211, 212, 224, 269

— signal amplification 135

folding process 303, 343, 346, 360, 364, 431

football Word Cup 13

formaldehyde 408

fossil fuel, see fuel

Fréchet, ].M.]. 145

free base porphyrin, see porphyrin

fuel

— chemical 15, 323, 324, 458ff

— DNA 298, 387ff

—fossil 171, 172

— hydrogen 179, 180

fulgide 122, 215, 218, 219, 223

full-adder 283ff

fullerene (Cqgo)

—as a wheel 496, 497

— core in dendrimers 153

— covalently linked to a calixarene 13

—dyad 34, 80, 183, 186, 187

— electrochemistry 236, 237

— electron acceptor 33, 79, 81ff, 111, 194

—guest 194, 341, 350

—hexad 185ff

— peripheral unit in dendrimers

— pseudorotaxane 407

—tetrad 149

—triad 82, 111ff, 195

full-subtractor 283ff

fumaramide 437, 438, 478ff, 500

functional integration 15, 266

fuzzy logic 296, 304, 404ff

194, 242

g

Gd*" 158

gel electrophoresis
glycouril 408
golden rule expression 56, 60

Gould S.J. 520

gramicidin 368

great asymmetry principle 518
greenhouse effect 171, 520, 521

grid 199

grid-type compound, multinuclear 245
guanine 87, 382, 385
guanosine triphosphate (GTP)

386, 387, 392, 394
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half-adder 279ff, 299

half-subtractor 279ff, 299

Halobacterium salinarum 366

hand-over-hand model 392, 402

hard binding site 362

helicate 14, 360

helicene 338, 339, 458ff

heme group 174, 175

hemicarcerand 340

heptad 187

heterogeneous system

— catenane 505ff

— logic system 299, 300

— photoinduced electron transfer 33, 88, 89,
299

— pseudorotaxane 503

— rotaxane 494ff, 504, 507{f

heterosupramolecular system 500ff

heterotriad 88, 201

hexad 185ff

hexa-tert-butyldecacyclene (HBD)
321

Hg complex 218, 337

high-spin complex 363

histeresis, in current-voltage response 508

histidine 456

hole injection 31, 87, 111

hole-transfer kinetics

— attenuation parameter Bht 63

— distance dependence in DNA 87

— hopping mechanism 87, 88

—random walk 88

— single coherent jump in DNA 87

— superexchange 57, 58, 87, 88

hole-transfer mediator 58, 190

hole-transfer process 58, 62, 64, 183, 185

— DNA 87, 88, 298

HOMO 60, 62, 63, 79, 264

host-guest interaction 109, 217, 218, 242,
361, 503

host-guest system 38, 153ff, 221, 232,
404

— disassembly 351ff

- liquid crystal 475

—reset 351ff

— self-assembly 351ff

hybrid system  195ff, 455ff, 498ff

hydrogen bond, see bond

hydrogen economy 179, 180

hydrogen evolution 179

hydroquinone 176, 195, 230, 231

hydroxamate 362

4/-hydroxyflavylium 233ff, 275

320,
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inchworm model 392, 402

induced fit 352

information processing 16, 23ff, 173,
259ff

— DNA-based 296ff, 397

- living organisms 260

— molecular-level 23ff, 259ff

information ratchet 438ff

information storage 3, 211ff

information transfer, living organisms 343

inhibitor 223, 456

inorganic phosphate (P;)
498

insulating sheath 77

interaction

— charge transfer, see donor-acceptor

— donor-acceptor 15, 25, 29, 326, 348, 352,
405, 408, 409, 415, 422, 457

— hydrophobic 28, 160, 370, 407, 408, 425,
427, 493

— intradendrimer 145, 238

— solute-solvent 14

—n-nstacking 32,142,233, 245, 350, 383, 406,
407, 412, 430, 505

intermolecular force 7, 8, 14, 28, 315

intersystem crossing 49, 75, 82, 148, 151,
437

intervalence transfer band 108, 118

inverter 262

ion carrier 365

ion channel 364ff

— artificial  368ff

— biopolymer-based 369

~-H' 454

- K" 366, 370

—Na® 366, 369

—natural 364ff

— switchable 493

- synthetic 370, 371

ion pair 86, 194, 270, 407

— photogenerated 113ff, 437

ion pump 365ff

ion transport 362ff

Ir complex 79, 91ff, 193

isomerization, trans-cis (see also
photoisomerization) 221, 231, 318, 353,
438, 473, 474, 479

177, 198, 324, 454,

k

K™ 36,247, 347, 348, 425

keypad lock, see molecular keypad lock
kinesin 391, 392, 401ff, 423

knot
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— molecular 12
— trefoil 12
knowledge-based society 15

)

Langmuir-Blodgett (LB) film 212, 505ff

large molecule 9, 334

large-downward approach, see top-down
approach

lariat ether 14

laser flash photolysis (see also absorption
spectroscopy, time-resolved) 121, 188, 191,
416, 437

laser 112ff, 214, 270, 271, 325, 437

LB film, see Langmuir-Blodgett film

Lehn J.-M. 7

Leonardo da Vinci 12

Levi P. 10, 12

LH1 light-harvesting antenna 137, 138, 143

LH2 light-harvesting antenna  136ff

lifetime, charge-separated state 75, 79ff,
111£f, 182, 183, 186ff, 196

ligand field 363, 364

ligase 384, 394

light input, see photon input

light-emitting diode (LED) (see also organic
light-emitting diode) 153, 224

light-harvesting antenna (see also antenna
system) 6, 12, 13, 135ff

light-harvesting biological structure 136ff,
164

light-harvesting dendrimer

— host-guest  153ff

light-harvesting polyelectrolyte 162

light-harvesting polymer 162

light-harvesting polyrotaxane 161

light-harvesting zeolite 162, 163

linear electric dichroism 264

liposome 196ff, 455, 494

liquid crystal, switching 109, 212, 322, 475

logic circuit 259ff

— combinational 274ff

— EnNOR 275

- EnOR 275

— full-adder 283ff

— full-subtractor 283ff

— half-adder 279ff, 299

— half-subtractor 279ff, 299

— 2:1 multiplexer 287, 288

— sequential 288ff

logic convention 259

logic gate 259ff

— AND 39, 218, 230, 235, 261ff, 269ff, 433,
470

138ff

— applications 300

— basic  261ff

— catenane 470

— deoxyribozyme-based 296ff

— diode-diode AND 26

— DNA 260, 296ff

— fundamental concepts 261ff

— heterogeneous 299, 300

—INH 261ff, 273, 274

— integration 265, 266

— NAND 261ff, 269ff

— NOR 261ff, 267ff

- NOT 261ff, 266, 267

- oligonucleotide 296ff

— optical transitions 264

— OR 261ff, 267ff

— oscillating reaction 264

— parallel operation 279ff

- PASS 261ff

— pseudorotaxane 272ff

— quantum interference effects 264

—reconfiguration 265, 266,267,269,273,274,
285, 286, 299

—rotaxane 508

— superposition 265, 266, 267, 273, 281, 283

—triad 270, 287

— truth table 261ff

— two-photon process 264

— XNOR 261ff, 272ff, 414

— XOR 261ff, 272ff, 409, 433

- YES 261ff, 266, 267

logic operation, see logic gate

low-spin complex 359, 363

luciferin-luciferase reaction 198, 498

luminescence spectroscopy 248, 409, 433

luminescence

— circularly polarized 224

- quenching 89, 97, 145, 146, 148

—sensitization 89,91,97,123,128, 135, 145ff,
153, 157, 158, 268

— switching 219

luminol 38, 224

LUMO 60, 62, 63, 75, 84

lysine 349, 366

m

macrobicycle 335, 336

macroscopic device 3, 4, 15, 27, 69, 119, 318,
320, 331ff

macroscopic machine 3, 4, 15, 315, 319, 322,
324, 325, 331, 401, 489, 490, 492

macrotricycle 267, 353

magnetic bead 343, 498

maleamide 479



Marcus inverted region 55, 59, 78, 116, 176

Maxwell’s demon 441

McLellan W.H. 315, 316

mechanical frequency doubling 432

medicine 395, 397, 398

membrane

— bilayer 195ff, 365ff, 454ft, 493

— thylakoid 177

memory 211ff, 288ff

—deep level 233

—density 213, 510

— element 289, 290, 510

— molecular electronic  507ff

—optical 213ff

— permanent 211, 235

— photochromic based 213ff

— shallow level 233

merocyanine 35, 124, 160, 215, 223, 226,
276ft, 289, 290

9-mesityl-10-methylacridinium ion 73

metal-to-ligand charge transfer (MLCT) 75,
78, 89, 123, 148, 215

4'-methoxyflavylium 228ff, 293ff

9-methylanthracene 241

methylviologen (MV?"), see 1,1'-dimethyl-4,4'-

bipyridinium

mica 505

microcantilever 494, 495

microelectronics technology 25, 261, 265,
299, 304

microfluidic system 403

microgravimetric transduction of optical
signal 501

micrometer object 10, 498ff

— self-propelled 498ff

micromotor 315, 316, 498

microprocessor 3, 259, 263

microscopic reversibility principle 322, 338

microtubule 401ff

miniaturization 3, 10, 69, 303, 315, 498

mixed-valence

— metal complex 60, 193

— organic system 76

— photocatalyst 193

Mn complex 1771f, 190ft, 499

Mn,Ca cluster 177ff

modular approach 58, 73, 89, 139, 149, 260,
296, 466

molecular antenna, see antenna system

molecular battery 238

molecular beacon 346

molecular bearings 334

molecular borromean rings 12

molecular brake 337, 338, 465, 474, 475
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molecular capsule 14, 358, 360

molecular car 496, 497

molecular chemioelectronics 24, 38, 39

molecular chemionics 23, 24, 28ff

molecular chemiophotonics 24, 30, 38

molecular clip 348, 349, 423

molecular cogwheel 332, 333

molecular compass  338ff

molecular component 3, 4, 9, 13ff, 25, 109,
111, 174, 175, 290, 318, 325, 352, 405, 415,
424, 503, 504

— photoactive 61, 69, 77, 135, 142, 279

—redox active 69, 74ff, 189

molecular computational identification 300ff

molecular computer, see computer, chemical

molecular conductivity 63, 69, 495, 508ff

molecular device 3ff, 318ff

molecular dynamics simulation 88, 343, 490,
492

molecular electrochemionics 24, 31ff

molecular electronic circuit 25, 26, 238, 304,
431

molecular electronic wire 63, 69ff

molecular electronics 23ff, 70, 303, 304

molecular electrophotonics  30ff

molecular elevator 6, 423, 424

molecular extension cable 119ff, 407

molecular fastener 320

molecular gate 353, 368, 371, 439, 440

molecular gear 333ff

molecular grid 14, 490

molecular gyroscane 340

molecular gyroscope 338ff

molecular harpoon 349ff

molecular keypad lock 290ff

molecular lander 495, 496

molecular lens 135

molecular linear machine (see also molecular
shuttle) 401ff

— artificial 321, 418ff, 493ff, 500, 504, 507ff

— chemically driven  420ff, 493ff

— electrochemically driven 427ff, 507ff

—hybrid 403, 498

—natural 401ff, 423

— natural, walking mechanism 402

— photochemically driven 40, 431ff, 500, 504

molecular lock 361

molecular logic gate, see logic gate

molecular logic, chemical approach 304

molecular machine

— autonomous behavior 435ff

— basic principles 315ff

— control 326

— definition 319ff
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— energy supply 322ff

—fuel 323, 324

— function 327

— monitoring 326

— motion 325, 326

—reset 326

— single-molecule experiment 318, 319, 331,
334, 343, 352, 387, 402, 403, 437, 489, 491,
492, 495ff

— timescale 326

— waste products 324

molecular mechanical device 319ff

molecular memory (see also memory)
289ff

molecular modelling 212, 338, 369, 370, 383,
408

molecular monkey wrench 334

molecular motion kinetics

— circumrotation of macrocycles 468, 480

— pirouetting  466ff

— rotation 460, 473ff

— shuttling 428, 435ff

— threading-dethreading 408, 418

— translocation 363

molecular motion process

— affected by electric field 325, 403, 490, 492

— allosteric 332, 343ff, 365, 465

— autonomous 388ff, 392ff, 435ff, 475, 498

— circumrotation of macrocycles 457, 507ff

— circumrotation of macrocycles,
unidirectional 477ff

—closing  343ff, 388ff

— conformation 343ff

— contraction-stretching 326, 368, 401, 420,
437

— degenerate 418, 419, 457, 458

—in catenanes 457ff, 507ff

— in rotaxanes 418ff, 457ff, 493ff, 507ff

— linear 401ff, 493ff

— linear, coupled with rotary 496

— opening 343ff, 388ff

— pirouetting 457, 460, 462, 466

— real-space observation 321

—rotary  453ff

—rotary, anticlockwise 332,334, 338, 395,457,
458, 472, 4771f

— rotary, autonomous 475

— rotary, clockwise 332, 334, 338, 4771t, 492

— rotary, coupled with linear 496

— rotary, unidirectional 453ff, 458ff, 472ff

— shuttling 321, 403, 408, 418ft, 493ft, 500,
504, 507ff

— shuttling, allowed/prevented 437ft

— shuttling, autonomous  435ff

211ff,

— shuttling, mechanical frequency
doubling 432

— shuttling, unidirectional 431

— spontaneous 320, 321, 331ff

— threading-dethreading 403ff

- threading-dethreading, coherent 501

— threading-dethreading, unidirectional 413

— translational, see linear or shuttling

— translocation  362ff

—types 325, 326

molecular motor

— artificial  391ff, 457ff

— definition 319ff

— natural 401ff, 453ff

molecular multiplexer 287, 288

molecular muscle 6, 315, 326, 420ff, 493ff

molecular necklace 408, 426

molecular oscillator 332, 341

molecular paddle wheel 335

molecular pedal 354

molecular photochemionics 24, 34ff

molecular photoelectronics 24, 33, 34, 72

molecular photonic wire 27, 69, 93, 97, 98

molecular photonics 23, 24, 27, 28

molecular phototransistor 108

molecular phototweezer 346ff

molecular photovoltaic device 199ff

— sensitization 199ff

molecular piston-cylinder system 360, 401,
404

molecular plug 119ff, 125, 407

molecular plug-socket 119ff, 125, 407

molecular pump 322, 360

molecular rack-and-pinion device 334

molecular ratchet 338, 339, 458

molecular recognition 7, 28, 32, 87, 217,
220ff, 238, 245, 265, 343, 371, 381, 407, 412,
465

— electrochemical control 231ff, 411

—ion pair 270

— multistage control 231ff

—site 37, 407, 418ff, 457ff

molecular rectifier 108

molecular rotary motor 453ff

— altitudinal 490

— artificial  458ff

— azimuthal 490

— chemically driven 458ff

—hybrid 455ft, 498

—natural 453ff

— photochemically driven 472ff

— surface mounted 490ff

— unidirectional 222, 453ff, 458ff

molecular rotor 331, 332



- single-molecule 320, 321

molecular scissors 389

molecular shift register 108, 124

molecular shuttle (see also molecular linear
machine) 418ff

— controllable 418ff

— degenerate 418, 419

— ion-controlled 425

—on surface 492ff, 500, 504

— solid-state device 507ff

— solvent-controlled 425, 427

— temperature-controlled 427

molecular socket 119ff, 125, 407

molecular spider 393

molecular spring 360

molecular square 160, 161

molecular switch 211ff, 259ff, 322, 352ff,
4006ff, 457ff

— all-optical 116, 265, 269ft, 279, 281, 287,
293ff, 433

— chiroptical 219ff, 223

— conformational 346, 386ff

— logic gate 263ff

- single pole 111, 112

— three-pole 358, 414

—three-state, three-input, two-output 276, 277

—two pole 111, 113

— two-state three-state combination 289, 290

molecular syringe 28, 29, 364

molecular thermometer 219

molecular threshold device 293ff

molecular trefoil knot 12

molecular turnstile 335ff

molecular tweezer 346ff

molecular valve 223

molecular walker 391ff

molecular wheelbarrow 496

molecular wire 27, 60, 69ff, 93, 97, 98

— multiterminal 60

molecular zipper 341

molecule-electrode contact 70

monolayer (see also self-assembled
monolayer) 26, 162, 194, 201, 212, 222,
245, 320, 500, 505ff

monopyrrolotetrathiafulvalene (TTFP)
unit 430, 431

motor protein 401ff, 423, 453ff

multicomponent system, see supramolecular
species

multielectron redox catalysis
190

multielectron redox process 180, 189ft, 236ff

multiplexer, see molecular multiplexer

multiplexing optical system 226

1771t, 181, 189,
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multistable system 225ff

multistate-multifunctional system  233ff, 304,
432

muscle 315, 326, 340, 368, 401, 489

myosin V. 392, 402

myosin VI 402

myosin 391, 401ff, 489

n

Na® 40, 218, 356

— artificial regulatory system 245, 246

NaN; 456

nanocar 496, 497

nanocrystal 116, 162, 163, 502

nanofluidic system 490, 493, 498

nanomachine, see molecular machine

nanomanipulation, see single-molecule
manipulation

nanoparticle 5, 28, 80, 403, 412, 475, 500

-Ag 502

— aggregation 502, 503

—Au 70, 71, 490, 491

—metal 386

— metal oxide 116, 117, 181

- Si0, 493

- TiO, 116,117

nanorobot 387, 398

— self-replicating 520

nanoscience 4ff, 391ff, 520

nanostructure 6, 10, 11, 383, 384

nanotechnology 4ff, 10, 13, 87, 304, 397, 520,
522

nanotube 6, 369

— carbon, see carbon nanotube

naphthalene diimide 79, 86, 112ff, 184, 195,
232, 470

naphthalene imide 32, 86, 112ff, 153, 154,
160, 436, 437

naphthalene 81, 145, 146, 156ff, 267, 276

naphthofluorescein 156

naphthopyran 226

naphthoquinone 80, 81, 84, 182, 224

Nd*™ 146, 147, 156ff

near field optical techniques 28, 213

near infrared, sensitized emission 146, 157

neural-type system 293ff, 304

neuron 28, 36, 293, 295

Ni complex 219, 359, 363, 364, 471

Ni post 456

Nirod 456, 499

4-nitrophenol 302, 303

NMR spectroscopy 15, 216, 237, 326, 334ff,
406, 413, 423, 431, 433, 4601f, 469, 479, 480,
491
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— variable temperature 334ff

nonlinear optics 212

nonradiative process, see radiationless process
nucleotide 245, 271, 343, 356, 382, 453

o

o-chloroanil 410, 462, 463

off-on-off system 269, 281, 293

oligo(phenylene ethynylene) 26, 70, 95, 150ff,
335, 3306, 496, 497

oligo(phenylene vinylene) (OPV)
125, 150ft, 156

oligonucleotide 296, 297, 383ff

oligophenylene 71, 75ff, 152ff, 370, 371

oligothiophene 226

on-off-on system 269

optical input, see photon input

optical output, see photon output

optical tweezer 343

optical waveguide, switching 109

optobioelectronics 223

optoelectronic device 33, 181, 224, 259, 260,
505

OPYV, see oligo(phenylene vinylene)

orbital symmetry effect 79

organic light-emitting diode (OLED) 31

orthogonal photochemical-(acid-base)
stimulation  233ff

orthogonal photochemical-electrochemical
stimulation 230ff

[Os(bpy)s]**  89ff, 123

Os complex 89ff, 123, 127, 145ff, 162, 201,
2424t

oscillating reaction 264, 390

overcrowded alkene 221,222, 323, 4721f, 491,
497

oxonine 162

oxygen evolution 177ff, 190ff, 499

oxygen evolving complex (OEC) 177ff

71,72, 83,

p
PASS logic 262

Pd complex [see also porphyrin, Pd(II)]
160, 345

Pedersen C.J. 7

penicillin G amidase 302, 303

pentacyanoferrate complex 279

pentad 75, 83, 84, 182, 183

4-pentyloxy-4'-biphenylcarbonitrile 475

perceptron-type scheme 295, 296

perhydroanthracene 345, 346

peroxydisulfate 362

perylene diimide 84, 86, 153, 160, 161, 194

perylene imide 94, 114, 115, 152, 153

159,

perylene 93, 151, 152

pH change, see acid-base input

pH jump 233ff

phase isomer 332

1,10-phenanthroline 125, 127, 129, 143, 193,
248, 348, 350, 405, 4201t, 427, 428, 431, 460,
461, 466, 467, 476

phenothiazine 77, 84, 86, 188, 201, 436

phenoxathiinylium
hexachloroantimonate 465

phenylacetilene, see oligo(phenylene
ethynylene)

1,3,5-phenylene 146, 158, 239, 240, 281, 361

pheophytin 178

phosgene  458ff

phospholipid 366

photoacid, see acid-base input, photogenerated

photobase, see acid-base input, photogenerated

photochemical input, see photon input

photochemical ligand expulsion 36, 37

photochemical stimulation, see photon input

photochemistry 11, 49ff, 136, 172, 213

— molecular 49ff

— supramolecular 51ff

photochromic crystal 224

photochromic molecule 109ff, 122ff, 213ff

— basic concepts  213ff

photochromic system  109ff, 122ff, 213ff, 265,
269ft, 281, 348, 500

— chiral 219ff

— filter 213

—glass 213

— host-guest  346ff

- imaging device 213

— information storage 213ff

— ophthalmic lens 213

— P-type 214, 227

— protective lens 213

— smart window 213

— three-dimensional addressing 213

— T-type 214, 227

photochromism  213ff

photocurrent 34, 72, 195, 199, 200, 299, 300

— spectrum 89, 201

photocycloaddition 217, 218

photodimerization, anthracene 218, 356

photoejection

—anion 36

— hydrogen ion 35

— metal ion 35, 36

— molecular species 36, 37

photoelectrochemical cell 199ff, 299, 300, 502

photoinduced charge separation 73ff, 108,
174ft, 182ft, 197, 200, 501



— transmembrane 175

photoinduced electron transfer (PET) 8, 25,
33, 34, 40, 52, 57, 173, 176, 191, 196, 198,
325, 455

— antenna-reaction center system 182ff

— catenane 196, 476

— covalently linked system 73ff, 108ff, 247,
3491t

— dendrimer 193, 194, 241

- DNA 86ff

— heterogeneous 33, 88, 89, 299

—logic gate  263ff

— pseudorotaxane 415ff

— rotaxane 40, 433ff

— solar energy conversion 171ff

— switching  108ff

— wire-type compound  73ff

photoisomerization 16, 107, 324, 326

—azobenzene 37, 215, 347, 353ff, 417, 431ff,
504, 505

— carbon-carbon double bond 221, 323ff,
4726F

— diarylethene 109, 110, 215, 348

— dihydroazulene 215

- flavylium 215

- fulgide 122, 215

— fumaramide 437ff, 478ff

—retinal 366

— spiropyran 35, 124, 215

— stilbene 432, 433, 438ff

photolithography 10, 508

photomorphogenesis 213

photon input 24, 27, 33ff, 108ff, 122ff, 212,
213ff, 263ff, 324, 325, 352ff, 414ff, 431ff,
4726f

— coupled with acid-base input 227ff, 233ff

— coupled with chemical input 39, 40

— coupled with other stimuli 226ff

— coupled with redox input 227ff

— threshold  293ff

photon output 24, 29ff, 38, 218, 219, 263ff

photonic stimulation, see photon input

photopotential 34, 199

photorefractive material 212

photosensitizer 33, 34, 108, 199, 200, 215,
241, 416, 434, 439, 476, 480

photostationary state 221, 225, 288, 290, 353,
433, 439, 440, 475

photoswitchable biomaterial 222, 223

photosynthesis  171ff

— artificial 179ff

— artificial, semisynthetic approach 198, 199,
455, 456

— bacterial 174ff
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— green plants  177ff

photosystem II (PSII)

— model system 189ff

— X-ray structure 178

photovoltaic cell 173, 180, 199, 299

photovoltaic system, see molecular
photovoltaic device

photozyme 162

Phthalimide 268

phthalocyanine 72, 94, 140, 160

— free base 94

~Zn(Il) 160

phytochrome 213

p-nitrobenzyl bromide 431

podand 346

poly(amino acid) 163

poly(ethylene glycol) (PEG)

polycarboxylate anion 416

polyelectrolyte 162, 383

polymer

— battery 212, 238

—bead 300, 301

— biological 369ff, 382ff, 401

— chain 426, 427

— chiral 221

— conducting 64

— light harvesting 162

— logic gate 281, 299

—matrix 31, 219, 221ff, 510

— membrane 223, 498

— oligo(phenylene vinylene) 153

— photoisomerizable 221ff, 226, 437, 500

— photoresponsive 212, 221ff, 226, 437, 500

polymerase chain reaction (PCR) 383, 403

polymerase

— DNA 383, 403, 427

—RNA 390

polymetallic compound, see polynuclear metal
complex

polynuclear metal complex 75ff, 89ff, 127,
128, 1471f, 147ft, 160, 161, 184ff, 191ff, 236,
2421t

polyphenylene

— dendrimer 152ff

— oligomer, see oligophenylene

polypyridine ligand 147ff

polypyridine metal complex (see also [Ru
(bpy)s]** and [Os(bpy)s]") 89, 97, 125,
127, 1471f, 162

polyrotaxane 161, 408, 426

— single-molecule manipulation 427

polystyrene 110, 188, 219

porphyrin self assembly 142, 160, 161

porphyrin

177ff

161, 426
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— Au(Ill) 81, 460ff

— Ce(IV) 332, 464, 465

— double-decker compound 331, 332, 464,
465

— Eu(lll) 245

- Fe(Ill) 8,196

— free-base 27, 34, 81ff, 94, 95, 111ff, 124ff,
1391t 182ff, 196, 245, 270, 282, 340, 348

~ Mg(ll) 125, 126

~ Mn(Ill) 427

—Ni(ll) 348
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—Zn(Il) 8, 27, 80ff, 95, 124{f, 139ff, 182ff,
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porphyrin-based array 139ff, 183ff

porphyrin-based dendrimer 139ff, 194

preorganization 7, 51, 218, 224

Priestley J. 519

probe microscopy, see scanning probe
microscopy
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protein

- folding 303, 343

—ion channel 364ff, 454, 493

- motor, see motor protein

— tertiary structure 222, 356

- unfolding 303

proton pump 176, 197, 198, 366ft, 455

proton-motive force 176, 196ff, 455

proton-transfer process 16, 178, 179, 190,
196, 286, 289, 290, 326

pseudorotaxane 39, 403ff

— based on metal complexes 405

—dimer 420

— heterogeneous system 501ff

— logic gate 272ff

— self-complexed 29, 30, 414

- single-molecule experiment 503

PSII, see photosystem II

Pt complex 193, 334, 360, 361, 492

Ptrod 499

p-terphenyl unit 41, 340, 433, 507

pulse voltammogram

— catenane 462

— dendrimer 244

— polynuclear metal complex 244
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pyrene 150,273,279, 291ff, 345, 346, 360,491

pyridine 94, 194, 338, 361, 422, 465

pyromellitimide (PI) 83, 84, 112ff, 470
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quantum dot 4, 6
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quantum theory 4, 10, 55ff, 212

quantum yield
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— charge separation 33, 73, 75, 82, 111ff, 181,
186, 187, 196

— charge shift 113

—[Co(CN)g*~ 293

— electron transfer 435, 436

— energy migration 27

— energy transfer, see energy-transfer process
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— photocycloaddition 218

— photoisomerization 215

— proton transport 197

- ring shuttling 435

— unidirectional rotation 482
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quinoline 274, 363, 364

quinone 77, 79ff, 84, 174ft, 182, 195ft, 224,
228, 230, 231, 238, 240
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racemization 221, 222, 465

radiationless process 49ff, 56, 60, 135

radiative process 49ff, 135

RAM, see random access memory

random access memory (RAM) 508
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Re complex 70, 128, 490
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— bacterial 75, 78, 82, 137, 174ff
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—natural 82, 136, 143, 173ff

— quantum yield 75, 176ff

receptor 7, 32, 35, 264, 268, 269, 279, 301,
3441t 348, 349, 352, 356, 357, 363, 412, 413,
423, 503

— ditopic 345, 353, 363
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216, 356ft, 362, 363, 411ff, 4271t, 406ff, 505f
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— nonequivalent 242ff

Rees M. 520
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relay, see electron relay

resorcinarene 356, 369, 370
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rotaxane 40, 41, 405, 418ff
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—dimer 420, 421
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— synthesis 429
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361, 472, 476, 492
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SAM, see self-assembled monolayer
Sauvage J.-P. 12
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force microscopy and scanning tunneling
microscopy) 12, 70, 386, 489

scanning tunneling microscopy (STM) 12,
70, 108, 212, 320, 334, 427
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—reductant 416, 433, 476

science

— and human society 517ff

—role of 520ff

scorpion-like compound 29, 30, 37, 411

sculpture 13, 14
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245, 322, 494, 495, 500ff

self-assembly 11, 13, 15, 351ff

— antenna system 142, 146, 160, 161, 164
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— monolayer, see self-assembled monolayer

— pseudorotaxane 403ff, 500ff

self-complexing system 37

— pseudorotaxane 29, 30, 411
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self-organization 13ff, 164, 341, 403, 505
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semiconductor 34, 88, 89, 181, 193

—cell 33, 34,199
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300, 501
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— sensitized 33, 34, 88, 193, 1991f

sensor 217, 299, 366, 493

- Ca®" 279ff

- Cd®" 268

— chiral, fluorescent 224
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—Cs" 247,248

-Cu" 248

—DNA 395ff
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351
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- K" 247,248
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- Pb’" 248

— redox, see electrochemical

-Zn’" 268

sequential logic, see logic circuit
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Siegfried T. 517
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—between molecular switches  277ff, 289, 290,
293ff

—by H" 289, 290, 293ff

- by light 277, 278
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293ff

single molecule

—addressing 108, 212, 489ff
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—DNA 97,98, 389

— fluorescence 98, 153
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— host-guest system 156, 356, 503
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— spectroscopy 108, 212

— switching 108, 212, 303, 495, 496

singlet oxygen 83, 123, 136

slipping process 420
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soft binding site 362
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— artificial system 179

— hybrid system 195ff

— natural system 173ff
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— distribution 172

—fossil 171, 172

— power density 171, 172
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—silica film 501
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solid-state device 31, 33, 359, 304, 507ff
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semiconductor

spectroelectrochemistry 223

spectroscopic ruler 97

275
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spiropyran 35, 124, 215, 223, 226, 276ft, 281,
289, 290, 493

SPM, see scanning probe microscopy

square scheme 231

state diagram 58

stereoisomer 219, 332, 472, 474

stilbene 231, 432, 433, 438ff

STM, see scanning tunneling microscopy
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absorption spectroscopy

stopper 161, 404ff, 418, 420, 426, 432, 433,
437, 467, 504

— dendritic 430, 507
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styrene 162, 163

succinamide 436ff, 478
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supramolecular chemistry 7ff, 28, 136, 236,
455

supramolecular species
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— models for sculptures 14

surface (see also electrode)
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—Au 71, 195, 245, 491, 494, 500, 501, 503ff

—-Cu 5,6, 320, 321, 331, 332

—mica 505

— modulation of properties 489, 500

— quartz 490, 505
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263ft, 324, 326, 360, 363, 364, 390, 405ff,
422ff, 470, 493, 503

— all-optical 116, 265, 269ff, 279, 281, 287,
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— Ba’" effect 128
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— chiroptical 219ff, 223

— conformation 346, 386ff

— diastereoisomer 220

— electron transfer 108ff

— electron transfer direction 116

— enantiomer 220

— energy/electron transfer 125, 127

— energy transfer 122ff

— energy transfer direction 125, 127

— fast and ultrafast 112ff

— fluorescence 124, 218ff

— high-spin/low-spin 219, 363
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—ion channel 493

— kinetic control 107, 108, 211, 212, 214, 426
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— luminescence, see luminescence, switching

— macromolecule 221

— magnetic interaction 108, 109

— mechanical aspect 213
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— photoinduced electron transfer 108ff

— photon input 33ff, 108ff, 122ff, 212, 213ff,
263ft, 324, 325, 352ff, 414ff, 431ff, 472f

—redox input  29ff, 116, 117, 125, 212, 216,
356fT, 362, 363, 411ff, 4271f, 406ff, 505ff

— solid-state device 507ff

— temperature effect 121, 127

— thermodynamic control 107, 108, 211, 212
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Tb** 158, 268, 274, 275

template synthesis 405, 408, 418, 420, 457,
476, 493

tendril 370

terminal ligand  147f

terpyridine 360, 420, 421, 4271f, 431, 466ff

terrylene diimide, 153, 154

terrylene imide 152

tetraarylmethane unit 433

tetracene (TET) 83, 84, 277, 279

tetracyanobenzene (TCB) 348

tetracyanobenzene 348, 349

tetrad 75, 83, 86, 113, 114, 182, 340

— U-shaped 349, 350

tetraethynylethene (TEE) 235, 237

tetrathiafulvalene (TTF) 39, 236ff, 358, 409ff,
431, 460ff, 467, 468, 4941f, 501, 506ff

therapeutic application 135, 302, 303, 370,
397

thermal energy 312ff, 331, 472, 491

thin film (see also monolayer) 69

thiol derivative 70ff, 111, 279, 356, 490, 502

thiophene 226

threading 403ff

— dual-mode chemical control 272

— dual-mode redox control 414

— unidirectional 413

threading-capping 420, 426

threshold device, see molecular threshold
device

thymine 87, 271, 344, 382

TiO, 88, 116, 193, 201, 299, 300

top-down approach 10, 299, 315, 519

transistor 3, 25, 69, 72, 153, 263, 366
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— acid-base driven 363, 364

—anion 359

—metal ion 362ff

— proton 455

— redox driven 359, 362, 363

transmembrane charge separation 175

transmembrane electrochemical
gradient 453, 454

transmission electron microscopy (TEM) 427

triad 12, 73ff, 86, 108, 111ff, 118, 121, 123,
177, 1811f, 195ft, 200, 248, 269, 270, 281, 501

— based on catenane, 195, 196

— energy-level diagram 82, 114

— heterogeneous, see heterotriad

— logic gate 270, 287

— orbital energy diagram 74

— performance 75, 183

triethanolamine 416, 435

triphenylamine 78, 79, 201

triphenylene 407, 423

triple-decker compound 245

triply threaded supramolecular bundle 407,
423

triptycene 81, 333fF, 4581F, 496

tyrosine 177, 179, 190, 191
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uracil 345, 346, 382

v

valence photoisomerization 173, 231
valinomycin 197

vesicle (see also liposome) 153, 195
vinylheptafulvene (VHF) 233, 235ff
viologen, see 4,4’-bipyridinium
virtual state 57, 58

vision 35, 213, 343, 366
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water splitting, photoinduced 174, 177, 180,
181, 189, 193

Werner A. 7

write-lock-read-unlock-erase cycle 227ff

X

X-ray absorption spectroscopy, see absorption
spectroscopy

X-ray crystal structure

— bacterial reaction center 174

— borromean rings 12

— DNA double helix 381

—ion channel 366

—knot 12
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— light-harvesting complex LH2, 136
— Mn,Ca cluster 178

— photosystem IT 178

— pseudorotaxane 406

Y
Yb** 146, 147

z

zeolite 162, 501

— antenna system 162, 163

-L 162

zero-zero energy (E®%) 51, 60

Zn complex [see also porphyrin, Zn(II)] 29,
160, 246ft, 268, 345, 346, 350, 360, 420, 421



