Index

a

abyssomicins 512-513

acalyphidin production 662

acetals formation 913-916

— by acetone under acidic conditions 919

— secoiridoid acetals from Lonicera spp 918

acetone-derived artifacts 916-919

acetoxy-acetalic sesquiterpenes, artifactual

alcoholysis of 916

acetyl co-enzyme A (AcCoA) 594

acid-catalyzed reactions  900-903

— coumarins from Rutaceae spp 904

— cryptolepine from 902

— intramolecular Michael additions 905

— of natural products 901

— norrhoedanines in acidic conditions 901

— protic solvents  903-906

— spiroketal from laurencione 903

acrolein scenario  182-200

— endo-intramolecular Diels—Alder reaction
198-199

— keramaphidin skeleton conversion into
ircinal/manzamine skeleton 200

— transannular hydride transfers  199-200

Actephila excelsa 769

actinorhodin 486

acyl carrier protein (ACP) 473

acyl transfer

— Scott’s conditions for 475

— using glycoluril 478

acylphloroglucinols  434-436

Adler—Becker oxidation 727

Aeschynomene mimosifolia 747

Agelas wiedenmayeri 231

agelastatins  250-253
— Wardrop’s synthesis 252
ageliferins  254-255

ajmaline/sarpagine series 897

(+)-akuammicine 102

aldol condensation 360

aldolization—crotonization process 286

aldotripiperideine 12

alkaline media  888-895

— amination processes 888-892

alkaloids, I-X

— arginine-derived: see in Chapter 1

— FR-901483: see in Chapter 2

— guanidinium alkaloids: chapter 7

— lysine-derived: see in Chapter 1

— manzamine alkaloids: Chapter 6

— non aminoacid derived alkaloids: Chapter 8

— ornithine-derived: see in Chapter 1

— peptide alkaloids:

— — aryl-peptide alkaloids: see in Chapter 9

— — azole-peptide alkaloids: see in Chapter 9

— — complex peptide alkaloids: see in Chapter
10

— — indole-oxidized peptide alkaloids: see in
Chapter 10

— pyrrole-2-aminoimidazole: Chapter 7

— TAN-1251: see in Chapter 2

— tryptophan-derived

— — dioxopiperazine alkaloids: Chapter 4

— — indolemonoterpene alkaloids: Chapter 3

— — modified indole nucleus: Chapter 5

— tyrosine-derived: Chapter 2

3-alkylpiperidines 181-182, see also

manzamine alkaloids, biomimetic synthesis

alkylpyridines with unusual linking patterns
194-195

- pyrinadine A, biomimetic synthesis 195

— pyrinodemin A, biomimetic synthesis of

194

3-Alkylpyridiniums 191

allicin 855

Alternaria solani 507
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Index

amauromine, Danishefsky’s total synthesis
126
amide coupling 385
amination processes
amino acids
— in primary metabolism 4
— from primary metabolism to alkaloid
biosynthesis  5-6
— structure of 4
4-aminobutyraldehyde 9
aminopentadienals 190, 213-215
aminopentadienimines 189
ampelopsin D 710-711
ampelopsin F 713
amurensin H 715
anchinopeptolides 26
— synthesis  26-29
anethole 871
anhydrovinblastine series
anigorufone 768
Anigozanthos preissii 768
Annona muricata 908
annonaceous acetogenins 907
antheridic acid from gibberellins
anthracenoids  494-495
— biomimetic access to  494-495
— chrysophanol, Harris’ biomimetic
synthesis 495
— emodin, Harris’ biomimetic
synthesis 495
— nanaomycine, Yamaguchi’s biomimetic
synthesis 494
— Yamaguchi’s access to 497
Anthromyces ramosus 699

888-892

110-113

408-410

anticancer vinblastine series 110-113
antirhine derivatives 99

Aplidium longithorax 777

alkylations, apparent 910-913

— chartelline A, methanol substitution
of 913

— puupehenone, methanol adducton 914

— xanthepinone, methanol induced
rearrangement of 912

aquaticol 772

L-arginine 3

arginine, alkaloids derived from 18-30

Aristolochia heterophylla 921

Aristolochia lagesiana 895

Aristolochia pubescens 895

Aristolochia rodriguesii 919

Aristotelia alkaloids  93-96

(+)-aristoteline (16) 95

aromatic polyketides 485-499, see also

anthracenoid derivatives; benzenoid

derivatives; naphthalenoid derivatives;
tetracyclic derivatives

— Collie and coworkers 485

— cyclization towards chrysophanol 487

— folding leading to 486

— pathways leading to 486

aromatic rings, biomimetic access to
471-499

Artemisia absinthium 407

artifacts and natural substances formation
849-930, see also hydrodistillation;
hydrolysis, artifactual; oxidation processes

— acetals formation 913-916

— acetone-derived artifacts  916-919

— acid-catalyzed reactions  900-903

— acidic conditions during purifications

895-903

— ajmaline/sarpagine series 897

— alkylations  910-913

— alcoholysis 916

— base-catalyzed reactions 892-895

— botanical misidentifications 851

— chloroformic adducts 926

— decarboxylation processes 885

— ecdysteroids 892

— esterification, transesterification 908-910

— by exposure to light 870-878, see also light
— gentianine 891
— glucosidases 852-853

— halogenated solvents 919-921

— heat and pressurein  878-888

— — biyouyanagins A and B 880

— — matricin degradation 887

— — sanguinone A degradation 887

— — styrylpyrone photodimers 879

— hemiterpenes 853

— imide-bearing aconitine-like alkaloids 893
— methyl-ester hydrolysis 900

— miscellaneous methylation artifacts 911
— miscellaneous oxidation artifacts 861

— phenylchromane derivatives from Desmos

spp 890
— protic solvents  903-906
— protoberberines  921-925

- raucaffrinoline 896

— Rubiaceae iridoids 910

— supercritical CO,  885-888

— transesterification artifacts 909
— (Z)-vellomisine 894
aryl-containing peptide alkaloids

— cyclopeptides containing biaryls
Asarum heterotropoides 895
Asarum teitonense 769

asatone 772

317-350
344-345



Ascochyta rabiei 507
Aspergillus nidulans 755
Aspergillus ochraceus 135, 158
Aspergillus terreus 506, 755
Aspidosperma alkaloids 106
— fragmentation  106-109
— rearrangements of 106-109
aspochalasin Z 764
autocatalytic enantioselective reactions
825-833
— of asymmetric amplification 827
— density functional theory (DFT) calculations
829
— dissipative non-productive reaction cycle
828
— Kagan and Noyori models of 826
— reversible Frank-type mechanism 828
— Soai reaction 830
— — Blackmond-Brown model in 831
avrainvillamide 135-136
Axinella vaceletti 233
axinellamines A/B 257, 262-263
azaspiracids 291-293
— azaspiracid-1, 3D structure of 292
— FGHIrings of 292
— HI rings of, Forsyth’s biomimetic approach
to 293
— structure of 292
aziridinium mechanism 259
— for massadine formation 259
— for tetramer stylissadine A formation
259-261
azole-containing peptide alkaloids 321-336,
see also lissoclinamides; thiangazole;
thiostrepton
— biomimetic cyclodehydration 324
— enzymatic heterocycle formation 324
— GE2270A  334-336
— structural features  321-323
— synthesis of, completion 333

b
Baeyer—Villiger rearrangement 740
Baldwin’s hypothesis development
195-200
— from cyclostellettamines to
keramaphidin-type alkaloids 195-200
— pyridinium alkaloids and manzamine
A-type alkaloids, linking  195-197
barakol, Harris’ biomimetic synthesis
of 493
barbaline 294
basidiolides 425

bastadin biosynthesis 342-343

Index

benzenoids 487-492
— biomimetic access to  487-492
— masked hexaketides, Schmidt’s
condensation of 492
— pentacarbonyl derivative, Harris’
biomimetic cyclizations of 492
— B-polyketones synthesis 488
— pyrones 489
— tetra-B-carbonyl compounds
— tri-B-carbonyl entities synthesis
— B-triketoacids 490
— zearalenone, Barrett’s synthesis of 491
benzo[a]tetracenoid derivatives 498-499
benzo[kl]xanthenes 686-688
— manganese-mediated biomimetic synthesis
688
benzodiazepinones, hydrogenation 806
benzophenanthridines 929
benzosceptrin A 266
benzothiazines, hydrogenation 806
benzoxanthenone lignans  683-686
— biomimetic synthesis of 683-686
— carpanones 683
— mechanism  689-670
benzoxazines, hydrogenation 806—813
benzoxazinones, hydrogenation
806
berberine 923
betulin 423
biaryls, cyclopeptides containing
344-345
— biphenomycins A-C 344
bicyclo[2.2.2]diazaoctanes  126—141
— hetero-Diels—Alder formation of 127
— Sammes’ model study 127
bicyclo[3.3.1]nonane-2,4,9-triones
bielschowskysin 416
BINOL-derivative, Brook-type-rearrangement
791
bio-inspired transfer hydrogenations
787-818
- benzodiazepinones
— benzothiazines 806
— benzoxazines 806-813
— benzoxazinones 806
— BINOL-phosphoric acid derivatives,
synthesis 792
— Brensted acid catalyzed transfer
hydrogenation 788-799

489
489

448

806

— cascade sequences 814-817

— dehydrogenases as model 787-788
— diazepines 806

— enamides 798

— a-imino esters 796
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bio-inspired transfer hydrogenations (contd.)
805-806
793
813
813-814

— indoles
— ketimines
— piperidines
— pyridines
— quinoxalines 806
— quinoxalinones 806
biological homochirality 823-841, see also
autocatalytic enantioselective reactions
— chiral surfaces, adsorption on 837
— collision kinetics, symmetry breaking
in 840
— conglomerate crystallizations, spontaneous
symmetry breaking in  837-840
— enantioenrichment, polymerization and
aggregation models of 834-835
— membrane diffusion, symmetry breaking
in 840
— phase equilibria 835-837
— Plasson mechanism 835
— reaction—diffusion models, symmetry
breaking in 840
— self-replication and  833-834
biphenomycins biaryls 344-345
bipinnatin J, photochemical rearrangement
of 414
bisacridones from Rutaceae 866
bis(2-oxo-3-oxazolindinyl)phosphinic chloride
(BOPCl) 133
bis-aporphines
bisorbicillinoids  772-773
bisorbicillinol 726
— Nicolaou and Pettus’ synthesis
— from sorbicillin 726
bis-steroidal pyrazines 299-300
— biomimetic pseudo-combinatorial approach
to 299
— unsymmetrical approaches to 300
biyouyanagins A and B 880
Black’s cascade 612
Blackmond—Brown model
(£)-borreverine 173-175
— biosynthesis proposal by Koch
etal. 173
botanical misidentifications
bouvardin synthesis 342
brazilide A 735
brevetoxin B 545
— Nakanishi’s hypothesis
brevetoxins  580—582
(#£)-brevianamides 155-158
— brevianamide A  875-876
— brevianamide B, biosynthesis
— — by Williams et al. 157, 159

864

726

831

851

549

brevianamides 118

— biosynthesis of 118

— — brevianamide B 133

— — brevianamide E 119

— — brevianamide F 119

— biosynthetic proposal for

— brevianamide F 118

— — Danishefsky’s total synthesis of

120

— — Kametani’s total synthesis of 120

Bronsted acid catalyzed transfer
hydrogenation 788-799

bukittinggine 303

bukittinggine, Heathcock’s synthesis
of 303

Burgess cyclodehydration 325

128

c

caffeic acid phenethyl ester (CAPE)

caged xanthones 452

— Garcinia xanthones, biomimetic synthesis
455-464

— — non-biomimetic synthesis of 460-463

— — Theodorakis’ unified approach to 459

Callyspongia species 186

calycanthines 168-171

— biomimetic synthesis

— — by Scottetal. 169

— — by Stoltzetal. 169-170

— biosynthesis proposal by Woodward and
Robinson 169

camphene 397-399

camphorsulfonic acid (CSA)

camptothecin 93, 111, 152

— biosynthesis by Hutchinson et al.

— (£)-camptothecin  150-154

— synthesis by Winterfeldt et al. 153

Cane—Celmer—Westley hypothesis

540-541, 554

cararosinol Cand D 713

carbinolamine formation 385

carpanone 683-685, 724

— Chapman’s synthesis of 725

— related sequence for dehydrodiisoeugenol
725

Carpinus tschonoskii 663

caryolane, biomimetic studies in  402-404

caryophyllenes in sesquiterpene biosyntheses

401-402

cascade reactions, biomimetic  524-530

— hirsutellones  525-530

— tetronasin synthesis 524-525

cascade sequences

— hydrogenation 814-817

687

627

153



— — Bronsted acid catalyzed 815

— oxidative dearomatization 731-733
cassiarins A and B 284-285

— Yao’s biomimetic synthesis of 286
cassigarol B 716

castalagin 666, 670

— pyrolytic degradations of 671
Castanea crenata 669

catechol oxidation 768-775
(%)-cedrene 731

celogentin C 357, 363-368

— A-ring Trp-Leu linkage origin 365

— bioactivity 363

— B-ring Trp-His linkage formation 365
— C-H activation—indolylation 367-368
— isolation 363

— retrobiosynthetic proposal for 364
— structures of 363

— synthetic approaches to 366
cephalostatins  294-298

— structures 295

Ceratosoma brevicaudatum 855
cermizine C  51-52

C-glycosidic ellagitannins  663—-670
— oxidation of 669-670

— reactions at C1 positions 665-669

chaetoglobosin  761-763

Chamaecyparis obtusa 769, 774

Chartella papyracea 160

chartelline A, methanol substitution of 913
chartelline C

— biosynthesis proposal for 162

— (£)-Chartelline C  160-164

— endgame of synthesis 164
— synthetic route by Baran et al. 163
chebulagic acid synthesis  662—664

Chichibabin synthesis of pyridines 188

chimonanthines 168-171

chiral surfaces, adsorption on 837

chloptosin  369-374

— chloptosin pyrroloindole core synthesis

373

— retrobiosynthetic simplification of 370

— synthetic approaches to 372

chloroformic adducts 926

chloropeptin I 391

chloropeptin II/complestatin = 391

chlorothricin  763-764

Chrossopetalum rhacoma 774

Claisen/Diels—Alder/Claisen reaction cascade
456-457

clathrins 857

clathrodins 227

— biogenetic hypothesis for 229-233

Index
— post-clathrodin in P-2-Als biogenesis 228
— pre-clathrodin in P-2-Als biogenesis 228

clovane series, biomimetic studies in
402-404

clusianone, total synthesis of 448-451

— (£)-clusianone 438-439

— — double Michael reaction 438-439

— — Porco synthesis 438

— by Marazano and coworkers

— by Simpkins group 449

— through ‘carbanions’ differentiation

443-445

cochleamycins  514-521

— biosynthetic hypothesis for

— isolation 517

— Paquette’s partial synthesis of 519

— Roush synthesis of 519

collision kinetics, symmetry breaking
in 840

colombiasin A

— (—)-colombiasin A 412

— Nicolaou’s synthesis of 412

— Rychnovsky’s synthesis 413

communesins 168-171

— biomimetic synthesis by Stoltz et al.

169-170

— study by Funketal. 171

complanadine A, total synthesis of 53-54

complex peptide alkaloids 357-392

complex terpenoids, biomimetic
rearrangements of  397-428, see also
monoterpene rearrangements

— miscellaneous diterpenes 417-420

conglomerate crystallizations, spontaneous
symmetry breaking in  837-840

Cordia globifera 425

cordiachrome C 427

coriariin A 659

corilagin 653

Corynanthe alkaloids  95-99

Corynanthe skeleton into Strychnos skeleton
99-102

CP-225917 505-506

CP-263114 505-506

cryptolepine from 902

Cryptolepis sanguinolenta 901

Cul-mediated cyclization 347

curcuphenol 731-732

Cutleria multifida 616

()-cycloanchinopeptolide D 28

cyanophenyloxazolopiperidine 15

cyclic imine marine alkaloids 275-284

451

518
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Index

cyclic peptides containing aryl-alkyl ethers
336-339

cyclic peptides containing biaryl ethers
339-343

— bastadin biosynthesis 342-343

— bouvardin synthesis 342

— eurypamide B synthesis 341

— isodityrosine subunit 340

— — synthesis strategies 340

— K-13 synthesis 342

cyclooroidin - 238

cyclopamine 422

cyclostellettamine alkaloids

— cyclostellettamine B 191

cyclostreptin - 514

cytochalasin D 762

215-217

d

dalesconols 715

Danishefsky’s synthesis 120

— of amauromine 126

— of spirotryprostatins

daphniglaucine A 294

daphnilactone A 304

Daphniphyllum alkaloids

— daphnilactone A 304

— Heathcock group in 300

— methyl homodaphniphyllate 304

— methyl homosecodaphniphyllate
synthesis  301-302

— proto-daphniphylline biosynthesis 301

122-123

298-305

dearomatization, see oxidative dearomatization

debromodispacamides B, Al-Mourabit’s
biomimetic synthesis 236-237
debromodispacamides D, Al-Mourabit’s
biomimetic synthesis 236-238
decahydroquinoline alkaloids 285-288
— biosynthetic origin of 287
— ¢is-195A, Amat’s biomimetic synthesis of
287
— Dendrobates histrionicus 286
— Dendrobates pumilio 285
decalin systems  506—509
— Diels—Alder reactions affording
506-509
decarboxylation processes 885
decarboxylative Grob-type anti-elimination
360
dehydrodiisoeugenol 725
dehydroellagitannins 648

dehydroellagitannins conversion into related

ellagitannins  659-663
dehydrohexahydroxydiphenic acid esters
synthesis from methyl gallate 652

dehydrohexahydroxydiphenoyl (DHHDP)
ester 645

dehydropiperidines 332

Delphinium cashmirianum 892

density functional theory (DFT) 829, 832

deoxybrevianamide E, Kametani’s total
synthesis of 120

Desmos dumosus 888

1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU)
335

diazepines, hydrogenation 806

diazonamides 375-382

— aminal core formation 377

— biaryl coupling 377

— 2,4-bisoxazole core, biomimetic synthesis of

379

— bisoxazole ring system via oxidative
dehydrative cyclization 379

— diazonamide A 357, 375

— a-hydroxyvaline formation 377

- indole—indole coupling 381-382

— late-stage aromatic chlorination
378-379

— oxidative annulation 379-380

— reductive aminal formation 380-381

— retrobiosynthetic analysis of 376

— sequential nucleophilic 1,2-addition,
electrophilic aromatic substitution 380

dibromoagelaspongin  238-243

— biomimetic hypotheses for 241

- rac-dibromoagelaspongin

— — Al-Mourabit’s approach to 244

— — Feldman’s total synthesis of 242

dibromophakellin  243-247

— Nagasawa’s enantioselective synthesis of
249

— Romo’s enantioselective synthesis
of 248

— synthesis from dihydrooroidin  233-234

dibromophakellstatin  243-247

— Feldman’s synthesis of 245

— Lindel’s synthesis of
(—)-dibromophakellstatin 246

— Romo’s synthesis of
(+)-dibromophakellstatin 246

2,3-dichloro-5,6-dicyano-1,4-benzoquinone

(DDQ) 158, 292
(+)-11,11-Dideoxyverticillin A 141, 144,
171-173

— dimerization synthesis strategy by
Movassaghi et al. 172

— endgame of synthesis by Movassaghi et al.
173



Diels—Alder reaction/cycloaddition
124-131, 461, 506—524, 753-782

— [4 + 2] adducts derived from terpenoid
dienes 780

— after reactive substrates formation by
oxidation enzymes 767-779

— anigorufone 768

— aspochalasin Z 764

— bicyclo[2.2.2]diazaoctanes formation 127

— biomimetic Diels—Alder reaction 129

— biomimetic syntheses involving 506-524

— catechol oxidation 768-775

— chaetoglobosin  761-763

— chlorothricin  763-764

— cyclization of trienes 507

— cyclopentadiene formation 779

— cytochalasin D 762

— decalin systems 506—-509

— equisetin  761-763

- indanomycin  764-766

— intramolecular, catalysis of 760

— kijanimicin  763-764

— lachanthocarpone 768

— longithorone 779

— lovastatin nonaketide synthase (LovB)
755-756

— macrophomate synthase 756-758

— nargenicin A 508-509

— in nature 754-760

— ortho-quinol formation 767

— ortho-quinone formation 767

— phenol oxidation 768-775

— prenyl side chain dehydrogenation,
conjugated diene derived from
775-779

— solanapyrone synthase (SPS)

— solanapyrones 507-508

— spinosyn 766-767

— spiro systems 512-514

— superstolide A 509

— tetrahydroindane systems

— tetrocarcin A 763-764

— transannular Diels—Alder (TADA) reaction
508

diethyl azodicarboxylate (DEAD) 135

diffusion ordered spectroscopy (DOSY) 481

dihydrooroidin, dibromophakellin synthesis

from 233-234

dihydropyridines

— biomimetic synthesis 188-189

— chemistry, Baldwin’s hypothesis

— isomerization of 189

— Marazano biomimetic synthesis of 188

758-760

509-512

186

Index

dihydropyridinium salts, biomimetic synthesis
188-189
diisopropyl-carbodiimide (DIC) mediated
amide bond formation 152
dimerization 10-11, 173-174
— dimeric ellagitannin synthesis  658—659
— dimeric indolomonoterpene alkaloids
110-113
- intermolecular 724-727
— process towards isoglaucanic acid
504-505
— in pyrrolidine series 10
— in pyrroloindole peptide alkaloids
dimers (and oligomers) 184
dimethylallyl pyrophosphate (DMAPP) 129
dioxepandehydrothyrsiferol, epoxide-opening
cascadesin 546
dioxoaporphines 868
dioxopiperazine alkaloids 117-147, see also
bicyclo[2.2.2]diazaoctanes; Prenylated indole
alkaloids
— derived from tryptophan and amino acids
122-126
dioxopiperazines
— synthesis 131
— from tryptophan and proline 119-122

370

1,1-diphenyl-2-picrylhydrazyl (DPPH) 772
diptoindonesin D 714

dirigent protein  679-680

discorhabdins  154-155

— biosynthesis proposed by Munro et al. 155

— discorhabdin B 856

— (&)-discorhabdin Cand E  154-155

— — synthesis by Heathcock et al. 156

dispacamide A, Al-Mourabit’s synthesis of

238

dissipative non-productive reaction cycle 828

diterpene rearrangements 408-420

— antheridic acid biomimetic synthesis from
gibberellins 408-410

— early chemical diversity in 408

— miscellaneous diterpenes 417-420

(—)-ditryptophenaline 143

double Michael reaction 438-439

Durio zibethinus 855

Dysidea herbacea 859

Dysidea pallescens 859

e

ecdysteroids, alumina-catalyzed dehydration
of 892

ecteinascidin 743 (ET 743) 382-391

— biomimetic strategy 383-385

— biosynthesis  383-385
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ecteinascidin 743 (ET 743) (contd.)

— bridge formation 389-390

— — Corey’s strategy for 389

— pentacycle formation 385-389

— — Corey’s approach to 386

— — Danishefsky’s synthesis of 387

— — Fukuyama’s work 387

— — Williams’ synthesis of 386

— — Zhu’s approach 387

— proposed biosynthesis for 384

— saframycin A biosynthesis 383

— synthetic approaches to 385

Elaeocarpus alkaloids, biomimetic syntheses
of 19-22

electrophilic aromatic substitution 380

67 electrocyclizations, polyketides 598-612,
see also tridachiahydropyrones

eleutherinol, Harris’ biomimetic synthesis of
493

elisapterosin B 412

— Rychnovsky's synthesis 413

ellagitannins  639-640, 642-659

— synthesis with 3,6-(R)-HHDP group 651

— biosynthesis  640—-642

— with 'Cy4 glucopyranose cores  645-651

— corilagin 653

— decomposition 640

— dehydroellagitannins conversion into

659-663
— — acalyphidin production 662
— — benzyl-protected dehydrodigallic acid
synthesis 660

— — castalagin 666

— — C-glycosidic ellagitannins 665

— — chebulagic acid synthesis  662-663

— — dehydrodigallic acid derivative synthesis

662

— — DHHDP esters reduction  659-662

— — DHHDP esters 663

— — dimeric ellagitannin coriariin A 661

— — mallotusinin production 662

— — pyranose-type ellagitannins 665

— — thiol compounds reaction 662-663

— — vescalagin 666

— dehydrohexahydroxydiphenic acid esters

synthesis from methyl gallate 652
— 2,4-DHHDP esters 647-649

— synthesis by biaryl coupling of galloyl esters
642-645

— tellimagrandin I 654

— Ullmann-type biaryl couplings

ellipticine 103

ellipticine-type alkaloids

elysiapyrones 624-626

emodin, Harris’ biomimetic synthesis 495

— chrysophanol, Harris’ biomimetic synthesis
495

enamides

— Brensted acid catalyzed transfer
hydrogenation of  788-799

— hydrogenation 798

enantioenrichment

— polymerization and aggregation models of
834-835

— Wiirthner’s model 835

endiandric acids  612-618

— Nicolaou’s biomimetic synthesis

endocyclic enamines 12-13, 39

7-endo epoxide ring opening 360

endo-intramolecular Diels—Alder reaction

198-199

enshuol 562

ent-17-epialantrypinone 142

ent-alantrypinone 118, 142

epidithiodioxopiperazines

— ent-alantrypinone synthesis

epimerization 895-897

- lactonic compounds  905-908

— light-induced 870-872

— — furofuranic lignans under 899

— — of gallocatechins during tea brewing 883

— — in or out of solutions 880

epinitraramine 37

epoxide-opening cascades in polycyclic

polyethers  550-583

— bis-tetrahydrofurans synthesis via 556

— enshuol 562

— ent-abudinol B synthesis via 564

— enzymatic ester hydrolysis 555

— first-generation approach to 557

— glabrescol 561

— ladder polyethers synthesis  565-583

— omaezakianol synthesis via 563

646

102-105

617

141-146
142

— dimeric ellagitannin synthesis 658—659 — polyether ionophores synthesis  550-554
— epigallocatechin gallate oxidation during tea — — applications of 554-558

fermentation 650 — — bis-tetrahydrofurans 553
— hexahydroxydiphenic acid, double — — 2,5-linked tetrahydrofurans 553

esterification of 651-658
— 2,4-HHDP ester 647-649
— pedunculagin 658

— second-generation approach to 557
— single-electron oxidation of homobenzylic
ethers 555



— in squalene-derived polyethers synthesis
558-565

— third-generation approach to 557

epoxide-opening reactions

— Baldwin’s rules in  538-539

— regioselectivity control in 539

epoxyquinols A-C 615

epoxysorbicillinol 741

epoxytwinol 615

equisetin  761-763

erinacine E, Nakada’s biomimetic synthesis
of 426

ervatamine alkaloids

ervitsine alkaloids

erythromycin 595

eurypamide B synthesis

eusynstyelamide A 26

exiguamines 737-738

f

fastigiatine, total synthesis of 52-53

fatty acid biosynthesis  594-597

fatty acid synthases (FASs) 473

ficuseptine  25-26

Fischerella muscicola 859

(—)-Fischerindole I 164-166

fissoldhimine 22-25

— biogenetically inspired heterodimerization
toward 24

— biosynthetic hypotheses 23

— structures 23

flavin mononucleotide (FMN) 679

forbesione, biomimetic synthesis of 456

— Nicolaou approach to  458—-459

— via Claisen/Diels—Alder/Claisen reaction
cascade 456

FR182877 514-521

— acyclic system related to 517

— biosynthetic origin for 515

— large-scale synthesis of 516

— Sorensen’s biomimetic synthesis of 515

FR-901483 compounds 61-86

— Ciufolini synthesis of 80-86

— Snider synthesis of 64-67

— — aldol stepin 66

— Sorensen synthesis of 78-79

— synthesis via oxidative amidation chemistry
77-86

— total syntheses of 63-71

— Wardrop approach to 77

fredericamycins  743-744

frondosins 745

furanocembranoids, biomimetic relationships

among 414-417

102-105
102-105

341

Index

— bipinnatin J as precursor 415

furofuran lignans, biomimetic synthesis of
681-683

— enzyme-mediated 682-683

— metal-catalyzed approaches 682

Galbulimima alkaloids  271-275, 509
— Baldwin’s biomimetic synthesis of 511
— Class I 272-273
— — Baldwin’s biosynthetic hypothesis for
272,274
— Class IT  273-275
— — Movassaghi’s biosynthetic hypothesis for
275-276
— Class III  273-275
— — Movassaghi’s biosynthetic hypothesis for
275-276
galiellalactones 511-512
galloyl esters  642—645
gambogin synthesis by Nicolaou group
458-459
Garcinia forbesii 452
Garcinia hanburyi 452
Garcinia subelliptica 434
Guarcinia xanthones, biomimetic synthesis
455-464
gardenamide 293-294
garsubellin A, total synthesis of 441443
— by Danishefsky et al. 442
— by Shibasaki group 442
- by Simpkins group 450
GE2270A 334-336
— Nicolaou and Bach works
geissoschizine 101
(—)-Gelselegine 166-168
— biosynthesis proposal by Sakai et al.
Gelsemium elegans 166
gentianine 891
Geranium thunbergii 648
Gibbs’ phase rule 836
Gibbs—Thomson rule 838
GKK1032 compounds
— biosynthetic origin of 528
— cyclization mechanism 528
— Oikawa’s hypothesis for 529
glabrescol 561
gliotoxin 118, 145
— Kishi’s total synthesis of 146
globiferin, biomimetic conversion into
cordiachrome C 427
glucosidases, as by-products formation
triggers 852-853
glucosinolates, hydrolysis of 854

335

167
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Index

glutaconaldehydes 213-215
glutacondialdehydes 190
glutamate dehydrogenase (GDH)
glutaraldehyde

— alkaloid skeletons from 13-15
— condensations of 14
glycosidation 347

grandione 768

griseorhodin A 743
guanidinium alkaloids 225-267
— biomimetic synthesis of 225-267
gymnodimines 282-284, 514

— Kishi’s biomimetic approach to 283
— plausible biosynthetic origin of 283
— structure 283

gypsetin 118, 126-127

— synthesis of 127

787

h

halicyclamines 201-203

— Baldwin—Marazano concepts 207

— biomimetic models toward 205-208
— first generation approach to 206

— halicyclamine A, biomimetic synthesis
— second generation approach to 206
Halocarpus biformis 885

Haloxylon salicornicum 12

207

heliocides 770
hemibrevetoxins 580-582
hemiterpenes 853

Hericium erinaceum 424

hetero-Diels—Alder formation of
bicyclo[2.2.2]diazaoctanes 127

heterosides hydrolysis 900

Heteroyohimbines 95-99

hexacyclinic acid  514-521

— biosynthetic origin for 515

hexafluoro-isopropanol (HFIP) 730

hexahydroxydiphenic acid (HHDP) double
esterification of 651-658

himandravine 509

himastatin 357, 369-374

— himastatin pyrroloindole core synthesis

372-373

— synthetic approaches to 372

himbacine 272, 509

himbeline 509

Hirsutella nivea 525

hirsutellones  525-530

— 6,5,6-fused system of 525-530

— macrocycle of  525-530

— Nicolaou’s total synthesis of 529

— structure of 527

(£)-hobartine 95

homo-Wagner—Meerwein transposition 734
hopeahainol A 708
hopeanol 708
Horner—Wadsworth—Emmons type
olefinations 341
horse radish peroxidase (HRP) 679
Humulus lupulus, MPAPs from 435
Husson’s strategy (modified Polonovski
reaction) 188
Hutchinson’s biosynthesis
hydrodistillation 880885
— artifacts from (4)-chrysanthenone 884
— lactones of Halocarpus biformis formed

152

during 886
— polyene splicing 881
— Zizyphus jujuba seeds 882

hydrolysis, artifactual 897-900
— cubebin anomers from Aristolochia spp
900

— of heterosides 900

— methyl-ester hydrolysis 900

— stephacidin B on silica gel 898

hydroperoxides, artifacts from 858

6-hydroxymusizin, Harris’ biomimetic
synthesis 493

hymenialdisines

hymenin 249

(—)-hyperforin, total synthesis 445-448

— catalytic asymmetric synthesis of 446

— ent-hyperforin 447

hyperguinone B 440-441

Hypericum chinense 878

Hypericum papuanum 434, 440

Hypericum perforatum 434

247-250

i
Iboga alkaloids 106
()-ialibinone A and B 440-441
imidazole, biomimetic conditions using 476
imide-bearing aconitine-like alkaloids 893
imines, Bronsted acid catalyzed transfer
hydrogenation of 788-799
imino esters, Bronsted acid catalyzed transfer
hydrogenation of 788-799
a-imino esters, hydrogenation 796
— organocatalytic asymmetric transfer
indanomycin  764-766
indole alkaloids 149-175, see also modified
indole nucleus alkaloids
— indole nucleus conversion into first
derivatives 150
indole—indole coupling 381-382
— Witkop-type photo-induced
macrocyclization 382

797



indolemonoterpene alkaloids 91-113
— botanical distribution 91-93
— classification 91-93
indole-oxidized cyclopeptides 357-382,
see also chloptosin; himastatin
— celogentin C 357, 363—368, see also
individual entry
— indolyl-phenyl coupling 359
— NCS mediated oxidative coupling 368
— TMC-95A-D 357-363
indoles, hydrogenation 805-806
— asymmetric brensted acid catalyzed
805-806
indolomonoterpenes 867
indolomonoterpenic alkaloid macrosalhine,
quaternization of 923
intramolecular Diels—Alder (IMDA)
cycloaddition 138, 273, 506, 754
intramolecular Heck reaction 385
iodotrimethylsilane (TMSI) 126
ircinal A, biogenesis 210
ircinal alkaloids  200-201
— (4 + 2) cycloaddition strategy towards an
ircinal model 203
isatisine A 174
islandicin 486
isoacetogenins 905
isoampelopsin D 711
isoanhydrovinblastine 112
(&)-isoborreverine 173-175
— biosynthesis proposal by Koch et al. 173
isocaryophyllene 404
isoglaucanic acid, dimerization process
towards 504-505
isomerization, light-induced = 870-872
— anethole 871
— in or out of solutions 880
— stilbenoids 871

J

jasminiflorine 174
juliprosine 25-26
juliprosopine 25-26
Juncus acutus 774

k

K-13 synthesis 342

Kametani’s total synthesis 120

kapakahine A 391

Karenia brevis 545, 548

keramaphidin alkaloids 200-201

keramaphidin B, biomimetic total synthesis
197-198

— Baldwin’s hypothesis validation 198

Index

— model studies 197

keramaphidin model, selective oxidation of
205

ketimines, hydrogenation 793

— asymmetric biomimetic transfer 793

— enantioselective biomimetic transfer 793

— metal-free asymmetric transfer 793

ketosynthase (KS) 473

kijanimicin = 763-764

Knoevenagel condensation 366-367, 483

komaroviquinone 874

kutzneride 371

kuwanons 776

I

lachanthocarpone 768

lactonic compounds  905-908

— annonaceous acetogenins 907

— epimerization 905-908

— methanolysis of 908

— Thalictrum saponins cyclization during

acidic hydrolysis 906

— transesterification 905-908

ladder polyethers 545-550

— dioxepandehydrothyrsiferol 546

— Giner’s proposal for biosynthesis 549

— Nakanishi’s hypothesis 548

— structures 547

— synthesis  565-583

— — applications  580-583

— — 6-endo cyclization 567

— — fused polyether systems 567-580

— — iterative approaches 565-567

— — Jamison proposal 577

— — McDonald group 570-573

— — Murai’s work 569

— — THP : THF selectivity in 578

— trans-syn-trans arrangement 545

Laggera tomentosa 880

Lahav’s rule of reversal 837

lambertellol 860

lateriflorone biosynthesis 461

Laurencia pinnatifida 901

Laurencia spectabilis 901

Leuzea carthamoides 892

life’s single chirality 823-841, see also
biological homochirality

light, see also electrocyclizations

— in artifacts and natural substances

formation 870-878

— — epimerization 870-872

— — isomerization 870-872

— — milnamide A 872

— — reserpine 872
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Index

light, see also electrocyclizations (contd.)

— photochemical reactions: see Chapter 16

— photocycloaddition 876-878

— photodimerization 876-878

— rearrangements by 872-876

— — brevianamide A  875-876

— — ent-bicyclogermacrene 873

— — komaroviquinone 874

lignans  677-691

— biomimetic synthesis of 681

— — benzo[kljxanthenes  686-688

— — benzoxanthenone lignans 683-686

— — furofuran lignans  681-683

— — podophyllotoxins 681

— chemotypes of 678—679

Liquidambar formosana 663

lissoclinamides  326-328

— to heptapeptide 327

— entry into secondary metabolism 5-6

— metabolism toward alkaloids 6

Lobelia alkaloids 44

longithorone 779

— longithorone A 427

Lonicera japonica 916

Lonicera korolkoviii 916

Lonicera morrowii 916

— entry into secondary metabolism 5

lovastatin 507, 755-756

— lovastatin nonaketide synthase (LovB)
755-756

lupine alkaloids 31-34

— biomimetic conversion into oleane
skeletons 423

— biomimetic synthesis of 32-33

— — oxidative deamination step 32

Lycopodium-like alkaloids 50-51

— Lycopodium alkaloids 44-54

lycoposerramine series  49-50

Lyngbya majuscula 897

lysine-derived alkaloids 3-54

— biomimetic synthesis of 30-42

— L-arginine 3

— L-lysine 3

— L-ornithine 3

lysine-derived reactive units 11-15

— oxidative degradation of free L-lysine
11-12

— Schopf’s pioneering works 13

— tetrahydropyridine 12

m

macquarimicins  514-521

— biosynthetic hypothesis for 518
— structure 517

— Tadano’s biomimetic synthesis 521
— Tadano’s model study 520
macrocyclic complex alkaloids 183
macrocyclization 340
macrolactamization 338, 347, 360, 373-374
macrophomate synthase (MPS) 754,
756-758
— catalytic mechanism of  756-757
— Michael-aldol route 756
macroxine 174
madangamine alkaloids 208-210
— madangamine C type alkaloids
— — biogenesis 209
— — biomimetic synthesis 210
maitotoxin 595
(+)-makomakine 95
Malbranchea aurantiaca 140
malbrancheamides 118, 136
— malbrancheamide B 136
— proposed biosynthesis of 138
— total syntheses of 138
mallotusinin production 662
malondialdehyde scenario 182-191,
200-203
— aminopentadienal connection 202
— halicyclamine connection 201-203
— keramaphidin/ircinal connection 200-201
malonic acid half-thioesters (MAHTs) 474
malonyl activation 475-477
malonyl acyl transferase (MAT) 474
malonyl half thioesters (MAHT) 479
— asymmetric and organocatalytic addition to
nitroolefins 482
— Shair’s catalytic aldol condensation with
479
— — asymmetric 480
Mannich bisannulation 385
manzamine A
— ABC-ring system synthesis of 204
— AB-ring system synthesis of 204
— biomimetic models toward 203-204
manzamine alkaloids synthesis 181-221,
see also Baldwin’s hypothesis development;
pyridinium marine sponge alkaloids
— acrolein scenario  182-191, see also
individual entry
— 3-alkylpyridiniums biosynthetic hypotheses
based on pachychaline series 187
— aminopentadienals 190, 213-215
— Baldwin’s hypothesis, dihydropyridine
chemistry 186
— biomimetic C5 reactive units from Zincke
reaction 189-191
— Chichibabin synthesis of pyridines 188



— cyclostellettamine A type  184-185
— from cyclostellettamines to keramaphidin
and halicyclamine/haliclonamine
alkaloids 218
— dimers (and oligomers) 184
— from fatty acids to long-chain
aminoaldehydes and sarain alkaloids
215
— from fatty aldehydes precursors to simple
3-alkyl-pyridine alkaloids 182-187
— from ircinal and pro-ircinals to manzamine
A alkaloids 218
— glutaconaldehydes 213-215, see also
glutacondialdehydes
— glutacondialdehydes
glutaconaldehydes
— Husson’s strategy (modified Polonovski
reaction) 188
— ircinal pathway, spinal cord of manzamine
metabolism 218
— macrocyclic complex alkaloids 183
— madangamine alkaloids 208-210
— malondialdehyde scenario 182-191,
see also individual entry
— manzamine alkaloid chemistry, milestones
in 185
— Marazano biomimetic synthesis of
dihydropyridine 188
— Marazano modified hypothesis, pyridinium
chemistry 186
— modified hypothesis testing in laboratory
203-208
— — biomimetic models toward halicyclamines
205-208
— — biomimetic models toward manzamine A
203-204
— — (4 + 2) cycloaddition strategy towards an
ircinal model 203
— monomers 184
— nakadomarine A, biomimetic model of
210-211
— from pro-ircinals to madangamine alkaloids
218-219
— pyridine ring formation 186
— theonelladine A type 184-185
— total syntheses of 219-220
— towards a universal scenario 215-219
— xestospongins  184-185, 191-193
Marazano biomimetic synthesis of
dihydropyridine 188
Marazano’s hypothesis
marcfortine C 135
— total synthesis of 137
marcfortines  155-158

190, see also

201

Index

marine diterpenes biomimetic synthesis from
Pseudopterogorgia elisabethae  410-414

— colombiasin A 412

marine polypropionates 877

marine pyrrole-2-aminoimidazole alkaloids,
See pyrrole-2-aminoimidazole (P-2-Al)
marine alkaloids

marine thiol group 856

Markhamia lutea 857

masked hexaketides, Schmidt’s condensation
of 492

massadine chloride 263-265

massadine 257, 263-265

— Baran’s biogenetic hypothesis 264

— formation, intramolecular aziridinium

mediated mechanism for 259

— Romo’s biosynthesis proposal for

mauritiamine 253-254

meleagrine 174

meloscandonine 174

membrane diffusion, symmetry breaking in
840

meroterpenoids, biomimetic synthesis of
424-425

mersicarpine 174

metal-catalyzed cross coupling, Trp-Tyr biaryl
bond formation by 361

methanolysis of lactonic sesquiterpenes

methoxymethyl (MOM)-protection 497

6-O-methylforbesione synthesis 458-459

methyl homodaphniphyllate 304

methyl homosecodaphniphyllate 301

methyllateriflorone synthesis 459-460

methyllateriflorone, total synthesis of 462

7-methylcycloocta-1,3,5-triene 618

Mg(II) salts, biomimetic conditions using
catalytic 476

milnamide A 872

minfiensine 174

modified indole nucleus alkaloids 149-175,
see also camptothecin; discorhabdins

— biomimetic synthesis of 149-175

— — monoterpenoid indole alkaloids

modified Julia coupling 360

Monascus ruber 506

mongolicumin A 686—687

monocyclic polyprenylated
acylphloroglucinols (MPAPs)

— from Humulus lupulus 435

monomers 184

monoterpene rearrangements 397-401

— century since Wagner’s structure of

camphene 397-399
monoterpenoid indole alkaloids

261

908

150

434

150
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Montmorillonite K-10 (MK-10)
Morus bombycis 775
Myrioneuron alkaloids

165
34-39

n
nakadomarine A, biomimetic model of
210-211
nakamuric acid, Baran’s synthesis of 255
nanaomycine, Yamaguchi’s biomimetic
synthesis 494
naphthalenoid derivatives 492-494
— barakol, Harris’ biomimetic synthesis of
493
— biomimetic access to  492-494
— eleutherinol, Harris’ biomimetic synthesis
of 493
— 6-hydroxymusizin, Harris’ biomimetic
synthesis 493
— naphthyl cyclization of B-hexaketones
— polyketides into, Yamaguchi’s aromatic
cyclization 494
nargenicin A 508-509
N-chlorosuccinimide (NCS) mediated
oxidative coupling 368
Negishi-cross coupling 340
nemorosone, total synthesis through
‘carbanions’ differentiation  443-445
neocarzinostatin - 595
neolignans 677
neopupukeananes 406
neoselaginellic acid 174
neosymbioimine 276-279
nepalensinol B 713
N-heterocycles, asymmetric organocatalytic
reduction 800-814
— enantioselective hydride transfer
— enantioselective protonation 800
Nicotiana tabacum 10
nicotinamide adenine dinucleotide (NADH)
787
nitraramine, biomimetic synthesis of 35-37
nitraria alkaloids 14, 34—-39
nitrophenyl pyrones 618-621
N-methylcytisine conversion into kuraramine
33-34
N-methyltriazolinedione (MTAD)
Nocardia argentinensis 508
nonadride series  504-506
— biomimetic studies in  504—506
- CP-225917 505-506
— CP-263114 505-506
— dimerization process towards isoglaucanic
acid 504-505
— Sutherland’s biomimetic studies

493

800

125

504

non-amino acid origin alkaloids, biomimetic
synthesis  271-307, see also cyclic imine
marine alkaloids; Galbulimima alkaloids

non-aromatic polycyclic polyketides
503-530, see also nonadride series

non-prenylated indole alkaloids 141-146,
see also epidithiodioxopiperazines

non-ribosomal peptide synthesis (NRPS)
319-320, 346

norrhoedanines in acidic conditions

norzoanthamine 290

notoamide | synthesis 121

— Williams’ biomimetic synthesis of 124

nucleophilic 1,2-addition 380

901
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ocellapyrones  621-624

— ocellapyrone A, electrocyclic formation of

624

o-iodoxybenzoic acid (IBX) 726

— dimerization of 2,6-xylenol 726

— Pettus’ oxidative dearomatization 726

okaramine N 118, 125

oligomeric ellagitannins 658

oligomers 695-718, see also resveratrol-
based family of oligomers

— synthetic approaches to  695-718

olivacine alkaloids 102-105

omaezakianol synthesis 563

o-quinone dimerization 727

L-ornithine 3

ornithine alkaloids 18-30

— reactive units  9-11

— — 4-aminobutyraldehyde 9

oroidin 237-238

— Al-Mourabit’s synthesis of 239

— Lindel’s conversion into rac-cyclooroidin

240

orsellinic acid 486

ortho-quinone methide capture 385

Osmunda japonica 885

oxasqualenoids 542-544, 558—560

oxidation processes 853-870

— achiral bisacridones from Rutaceae

— allicin 855

— bis-aporphines 864

— dioxoaporphines 868

— discorhabdin B 856

— hydroperoxides, artifacts from 858

— indolomonoterpenes 867

— lambertellol 860

— marine thiol group 856

— newly oxygenated products

— N-oxide and oxoalkaloid cases

866

859-864
865-870



— oxidative coupling 865
— oxoaporphines  868—869
— of oxygenated functions 857-859
— pyrroloiminoquinolines 856
— Tabernaemontana spp. 868
— thiol oxidation 853-856
— vasicoline 868
— welwitindolinones from Fischerella spp 862
oxidative cyclization 347, 440
oxidative dearomatization 723-747
— Adler—Becker oxidation, Singh’s application
of 727
— Canesi’s 735
— Danishefsky’s 730
— Diels—Alder dimerization 725
— Feldman’s 734
— Gaunt’s 732
— Heathcock’s synthesis of styelsamine B
732
— initial intermediate 723-724
— intermolecular dimerizations 724-727
— intramolecular cascade sequences
731-733
— intramolecular cycloadditions
— Liao’s 729
— Majetich’s
— Morrow’s
— Nakatsuka’s 740
— Njardarson’s 730
— Pettus” 731,735
— phenol oxidative cascades
— Porco’s 734
— Quideau’s 739
— rearrangements
— Rodriguez’s 733
— Rogi¢’s 740
— Sarpong’s 729
— sequences 723-724
— sequential reactions initiated by 723-747
— sequential ring rupture
— — and contraction 737-739
— — and expansion 739
— Sigman’s enantioselective 728

729-731

737
728

741-747

733-737

— Sorensen’s 731

— Stoltz” 729

— successive intermolecular reactions
727-729, 741

— successive intramolecular reactions 741

— successive tautomerizations 733-737

— Takeya’s o-quinone dimerization 727

— Tejera’s 740
— Trauner’s 736, 738
- Wood’s 730

— Yamamura’s 728

Index

oxidative diversification 415

oxindole fragment, stereocontrolled oxidation
of 361-362

oxindoles synthesis 139

oxoaporphines  868—869

oxysceptrins = 254-255

— Baran’s synthesis of 255

p

P-2-Als simple dimers, biomimetic synthesis
253-255

— ageliferins  254-255

— mauritiamine 253-254

— oxysceptrins  254-255

— sceptrins  254-255

Pachychalina species

Paeonia lactiflora 913

Paeonia suffruticosa 913

paeoniflorin = 917

palaw’amine 255-257, 265

— Al-Mourabit’s biogenetic proposal for

— axinellamine A 257

— axinellamine B 257

— massadine 257

— synthesis

— — first proposal based on Diels—Alder key

step 257

— — Kinnel’s biogenetic proposal for

— — Scheuer biogenetic proposal for

paliurine F synthesis 339

pallavicinolide A 417, 420

pallidol 702, 713

paraherquamide A, biosynthesis of 130

paraherquamides 155-158

Paraphaeosphaeria quadriseptata 901

paucifloral F 711

pedunculagin 658

pelletierine

— based metabolism 42-54

— biomimetic synthesis 43-44

Penicillium brevicompactum 117

Penicillium glaucum 504

Penicillium islandicum 486

Penicillium purpurogenum 504

penifulvins  405-406

pentacarbonyl derivative, Harris’ biomimetic
cyclizations of 492

pentacycle formation  385-389, see also under
Ecteinascidin 743 (ET 743)

pentacyclization 305-306

peptide alkaloids 317-318, see also
aryl-containing peptide alkaloids;
azole-containing peptide alkaloids

— aryl-alkyl ether peptide alkaloids

186

260

258
258

337
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peptide alkaloids (contd.)

— — ring-closing strategies in 338

— — ring formations in biosynthesis of 337
— biosynthesis, key features 319-321

— covalent folding of peptide chains into 321 p-nitrophenyl pyrones

— cyclic peptides containing biaryl ethers
339-343

— cyclized by aryl side chains oxidation
336-350

peptide fragment coupling 347

perovskone 420, 770

phalarine 174

phalloidin 391

phenol oxidation 768-775

phenol oxidative cascades 741-747

— additional natural compounds arising 746

— Hertweck’s 743

— Pettus’ 742, 745

— Porco’s 746

— Shen’s 744

— Steglich’s 743

— Zhao's 743

phenols, oxidative amidation of 71-77

— Honda oxidative cyclization 75

— Knapp iodocyclization 72

— oxidative spirocyclization 72

— stereoselective cyclization of 73

— Wardrop oxidative cyclization 76

phenoxonium species 727

phenyl iodine diacetate (PIDA)

phenyl iodine(bis)trifluoroacetate

(PTFA) 728

phlegmariurine series 49-50

phloracetophenone 486

phosgene adducts 921

photochemical reactions, see also light,

electrocyclizations

photocycloaddition 876-878

— hoenalia coumarin 876

— marine polypropionates 877

photodimerization 876-878

Phyllanthus emblica 645

Pictet Spengler cyclization 121, 385

pinnatoxins = 279-282

— (—)-pinnatoxin A, Kishi’s biomimetic
synthesis 281

— pinnatoxin A, biosynthetic origin of 281

L-pipecolic acid 6

pipecolic acids  15-18

— biomimetic access to  15-18

— biosynthesis 15-16

— — by photocatalysis 18

— containing secondary metabolites 16

— importance 15-16

725

— Rossen’s biomimetic synthesis of 17
— Yamada’s biomimetic access to 17
piperidines, hydrogenation 813

Plakortis angulospiculatus 509
619
podophyllotoxins  681-682

polyamine alkaloids 7-8
— polyamine backbones in 7
polycyclic polyethers, see also ladder
polyethers; polyether ionophores; squalene
— biosynthesis  539-550
— epoxide-opening cascades in  550—583,
see also individual entry
— structure  539-550
polycyclic polyprenylated acylphloroglucinols
(PPAPs) 433-452
— biomimetic synthesis of 436-441
— biosynthesis of 434-436
— classification of 434
- from MPAPs 437
- non-biomimetic synthesis of 441-451
— — Garsubellin A 441-443
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591-632
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— enzyme catalysis  628-631
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— 8n systems and black 87 —67 electrocyclic

cascade 612-628
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polyolefin cyclization 421

polyprenylated phloroglucinols  433-464,
see also polycyclic polyprenylated
acylphloroglucinols (PPAPs)

polyprenylated xanthones 452-464
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attacks 455
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L-proline 6 see also pyrrole-2-
aminoimidazoles

proline, dioxopiperazines derived from
119-122
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410-414
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Pueraria mirifica 863
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pyridine alkaloids 215-217
— Chichibabin synthesis of 188
— hydrogenation 813-814
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biomimetic synthesis  191-195, see also
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194-195
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— upenamides, synthetic approaches to 193
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193-194
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resveratrol-based family of oligomers

695-718, see also oligomers

— biosynthetic approaches 697-705

— davidiol A from 704

— indane-containing members of 711

— palladium-based reactions 706

- quadrangularin A 701

— stepwise synthetic approaches 705-717

— — work toward single targets within
705-709

— synthetic approaches to  695-718

— universal, controlled synthesis approach

709-717
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spontaneous phenol-aldehyde cyclization
385

squalene, polyethers derived from 542-545,
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— Chruma’s contribution to 279

t
Tabernaemontana spp. 868
TAN-1251 compounds 61-86
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tetrocarcin A 763-764
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341

Thapsia garganica 424
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— strategic disconnections in total syntheses
325

thioesters
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— biaryl-ether formation during biosynthesis
of 347

— Evans’ synthesis of 349
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132
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491
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