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Index

a
abyssomicins 4–5, 37, 39–41
acremodiol synthesis 255–256
acutiphycin synthesis 247, 249
3-acyl tetronic acids 2
Aggarwal total synthesis 214
agglomerins 2, 11–14
aigialomycins A–E 276, 303–309
alantolactone 149
aldol-type reactions, asymmetric 68–69
alkylations, asymmetric 72–73
α-alkylidene-γ-and δ-lactams 187–188
– and lactones 153–154
– – α-alkylidene-γ-lactones and γ-lactams and

β-elimination reaction 184–186
– – α-dialkoxyphosphoryl lactones and

lactams 172–184
– – 3-alkylidenetetrahydrofuranones

186–187
– – intramolecular Morita–Baylis–Hillman

reaction 168, 170–172
– occurrence, biosynthesis, and biological

activities 153
α-alkylidene-δ-lactones 152–153
α-alkylidene-γ-lactones 147–152
2-alkylidene-4-(5-) hydroxyalkanoates and

2-alkylidene-4-(5-) aminoalkanoates
cyclization 154–168

2-alkylidene-4-hydroxyalkanoates and epoxides
ring-opening 167–168

2-alkylidene-4-nitroalkanoates 161–164
2-alkylidene-5-oxoalkanoates 164–166
3-alkylidenetetrahydrofuranones in

α-alkylidene-γ-lactones synthesis 186–187
alkynes–nitrones cycloaddition, see Kinugasa

reaction
allelochemicals 235
allylations, asymmetric 69–72

allylboronates 156–161
altholactone 72
ambrettolide 231, 232
amino acids cyclization 115
amphidinolide X synthesis 257–258
amphotericin B 232, 233
anatin 153
Andrus formal total synthesis 208–209
annularins 21, 23–24
ansamycin macrolides 233–234
antillatoxin 336–337
antiplasmodial β-lactams 120
aplyolides 235
apratoxin A 349, 351–352
archazolid A synthesis 250–251
arglabin 149, 152
arisostatins 4
artemisitene 152
arthrobacilin A 229
aryl hydroxyquinones 6
α-arylidene -γ-lactones and lactams

168–169
arylpyruvates 2
ascorbic acid 1, 2
asparagamine A 13
aspergillides 234
aspulvinones 10–11
asymmetric (enantioselective) reactions 64,

75–78
– asymmetric aldol-type reactions 68–69
– asymmetric alkylations 72–73
– asymmetric allylations 69–72
– asymmetric cycloadditions 74–75
– asymmetric epoxide hydrolysis 73
– Sharpless asymmetric epoxidations (SAEs)

and dihydroxylations 64–68
atromentin 6
aurantricholides 9
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aureothin 81
azamacrolides 235, 247
aztreonam 101, 103

b
Baeyer-Villiger reaction 55
bafilomycin 233
balticolide synthesis 242–243
Barrett’s synthesis 309
batatoside L synthesis 252
Baylis–Hillman alcohol derivatives

161–167
biomimetic inspired syntheses 284
benzylacyloins 9
biphenomycin B 333–336
bisorbibutenolide 26, 28–29
boronolide 63, 64
Brassard-type dienes 74
2-bromomethylacrylic acid 155
Brønsted acid 172, 183
Buszek total synthesis 204–206
– alternative synthesis of octalactin A

210

c
carabranolides 149
carabrol 149
carbapen-2-em-3-carboxylic acid 133
carbapenems 133–134
– biological activity 136
– synthetic approaches to carbapenem

skeleton 134–136
carbohydrate and related precursors

56–58
carlic acid 20
carlosic acid 19–20
carolic acid 19–20
carolinic acid 19–20
cembranolides 150, 151
cephalosporin 102–104, 124–125
– biological activity 128–130
– synthetic approaches to cephalosporin

skeleton 125–128
cephalosporolide D 203–205
Chakraborty synthesis 222
chartelline 101
chiral epoxides 60–62
chiral hydroxy acids 58–60
chirons 62–64
chloptosin 357–360
chlorothricin 4–5
chlorothricolide 31, 33, 34
chondramide C 344, 346
ciclopiroxolamine 119

ciprofloxacin 119
Clardy total synthesis 206–207
clavulanic acid 101, 130–131
– biological activity 132–133
– synthetic approaches to clavam skeleton

131–132
cleistenolide 57
cochliomycin A 276, 310, 311, 313
Corey–Nicolaou S-pyridyl ester lactonization

method 195
Corey–Winter reaction 15
Cossy synthesis 211
crassumolide 150
cruentaran A 276
cryptocarya diacetate 61
curvularin 234
cyclic peptides 321–332
cyclocinamide A 332–334
cyclocitropsides 346–348
cyclodepsipeptides 321
cyclopropane 275
cycloproparadicicol 287
cytochalasans 234
cytotoxicity 120

d
d-arabinose 57
Datta synthesis
– formal 218–219
– of lactone moiety 214–215
dendroamide A 342–344, 346
α-dialkoxyphosphoryl lactones and lactams
– cyclic α,β-unsaturated precursors 172–174
– α-diethoxyphosphoryl-δ-lactones, in

synthesis of 3-methylene-3,
4-dihydrocoumarins 182–183

– 2-dialkoxyphosphoryl 4-(5-)hydroxyl and
4-(5-)aminoalkanoates 174–182

– lactone frameworks annulations via
carbon–carbon bond-forming reactions
184

5-dialkyl tetronic natural products 25–29
Dieckmann reaction 42
Diels–Alder reaction 5, 15, 31, 34, 39, 287,

292, 303
dienes 74
5,6-dihydropyran-2-ones 51–52
– natural dihydropyran-2-ones syntheses 91
– pyrones
– – biosynthetic formation 79–81, 90–91
– – pharmacological properties 78
– stereogenic centers formation 55–56
– – asymmetric (enantioselective) reactions

64–78
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– – chiral precursors 56–64
– synthetic methodologies 52
– – miscellaneous methods 54–55
– – ring-closing metathesis 54
– – substituted δ-hydroxy acid derivatives

lactonization 52–53
– – substituted dihydropyran derivatives

oxidation 53–54
dihydrokawain-5-ol 68
dilactones 6–7
dilution principle 236
4-dimethylaminopyridine (DMAP)

237, 238
dioxolane phosphorane 8
diterpene lactones 150–151
dodoneine 70
double-activation method 236

e
β-elimination reaction and

α-alkylidene-γ-lactones and γ-lactams
184–186

2-epibotcinolide 219–222
epothilone B synthesis 251–252
epothilones 230
epoxide hydrolysis, asymmetric 73
erythromycin 231, 232
ester-enolate cycloaddition 110–112
eudesmanolides 149
exaltolide 231, 232
ezetimibe 101, 119

f
fluconazole 119
fostriecin 66–68

g
Garcia synthesis 210
germacranolides 149, 151
gelegamine 153
gerberin 80
gomphidic acid 11
goniothalamin 61, 62, 73, 74
goniotriol 75
Greene protocol 186
grevillins 2, 8
griseoviridin 219
guaianolides 149

h
halicolactone 215–219
halipeptins 338–340
Hatakeyama synthesis 209
helenalin 149

heterodienophiles 75
heterodynes 75
Holmes total synthesis 207
Horner–Wadsworth–Emmons (HWE)

reaction 8, 172–183
howiionol A 56, 57
Hulme partial synthesis 211–212
hydroxamates cyclization 116
7-hydroxy-4 -methylcoumarin 123–124
hypothemycin 275–277, 298

i
ionophoric macrolides 233
ircinianin 5, 35–36
isoaltholactone 58
isoanatin 153
isocoumarin 287
isodidehydrostemofoline 13
isomaistemonamine 39
isostemofoline 13

k
kapakahines 356–357, 359
Keck–Steglich DCC/DMAP·HCl activation

method 199–200
kijanimicin 4–5
kijanolide 33
Kinugasa reaction 112–113
Kitahara total synthesis 216–217

l
L-783 277 298–302, 304
L-783 290 304
l-glutamic acid 63
β-lactams 101–102, 105–106
– carbapenems 133–136
– – biological activity 136
– cephalosporins 124–128
– – biological activity 128–130
– clavulanic acid 130–133
– – biological activity 132–133
– monocyclic β-lactams 103–104
– – cyclization reactions 105–118
– – cycloaddition reactions 105–115
– – monocyclic 2-azetidinones biological

activity 119–121
– – nocardicin A biosynthesis 104–105
– penicillins 121
– – and cephalosporin synthesis 102–104
– – biological activity 122–124
– – synthetic approaches to penam skeleton

121–122
– spiro-fused β-lactams 137
– – biological activity 139–140
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β-lactams (contd.)
– – chartelline C total synthesis 137
– – chartellines occurrence and structure

137
lactonization methods 194–203
lagunamide A 353–355
Langer’s chemistry 11–12
largazole 340–342
lasiodiplodin 276
Le Gall’s chemistry 9–11, 13
leptomycins 79
LL-Z1640-2 275, 295–299, 301, 303, 305, 309
lobophorins 4
lovastatin 79

m
macrocyclization and intramolecular Stille

coupling 282
macrodiolides synthesis 229, 252
– acremodiol synthesis 255–256
– amphidinolide X synthesis 257–258
– marinomycin A synthesis 258–260
– verbalactone synthesis 254–255
macrolactones, see macrolides
macrolactonization protocols 279
macrolides 229–231
– as chemical signals (semiochemicals) 235
– as musks 236
– classification 231–235
– general methods for synthesis 236–241
– macrodiolides synthesis 252
– – acremodiol synthesis 255–256
– – amphidinolide X synthesis 257–258
– – marinomycin A synthesis 258–260
– – verbalactone synthesis 254–255
– macrotriolides synthesis 260–261
– – macrosphelides A, C, E F, G, I, and M

syntheses 261–267
– synthesis
– – acutiphycin synthesis 247, 249
– – archazolid A synthesis 250–251
– – azamacrolides synthesis 247
– – balticolide synthesis 242–243
– – batatoside L synthesis 252
– – epothilone B synthesis 251–252
– – oximidine II synthesis 243–245
– – patulolide C synthesis 241–242
– – ripostatin B synthesis 245–246
macrosphelides
– A and E synthesis 261–262
– C and F synthesis 262–263
– G and I synthesis 263–265
– M synthesis 266–267
macrotetrolides 229

macrotriolides synthesis 229, 260–261, see
also macrosphelides

maistemonamine 39
malic derivatives 20
marinomycin A synthesis 258–260
Martin total synthesis of solandelactone E

212–213
Masamune thioester activation method 197
massarilactone B 21, 23
massoialactone 66, 67, 69, 71
medium-sized lactones 197
– eight-membered lactones
– – cephalosporolide D 203–205
– – octalactins A and B 205–212
– lactonization methods 194–203
– natural eight-and nine-membered lactones

193, 194
– nine-membered lactones total synthesis
– – 2-epibotcinolide 219
– – griseoviridin 219
– – halicolactone 215–219
– solandelactones A–H 212–215
Meldrum acids 122
methylene-3,4-dihydrocoumarins 182–183
α-methylene-γ-lactones 148, 151, 170, 176
methylenolactocin 186
Meyers total synthesis 219
Michael-type Friedel–Crafts reaction 182,

183
Mitsunobu alcohol activation method 199
Mitsunobu inversion 56
modular synthesis, of radicicol

and pochonin C 291
Mohapatra synthesis 215
monobactams 103–104
monocyclic β-lactams 103–104
– cyclization reactions 115–118
– cycloaddition reactions 105–115
– monocyclic 2-azetidinones biological activity

119–121
– nocardicin A biosynthesis 104–105
monosaccharides 56
5-monosubstituted tetronic natural products

19–25
Moore’s protocol 6–7
Morita–Baylis–Hillman reaction 168,

170–172
Mukaiyama onium salt method 195, 197
multicolanic acid 8
mycalolide 230

n
N-tosylaziridines 168
natural lactones and lactams
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– antillatoxin 336–337
– apratoxin A 349, 351–352
– biphenomycin B 333–336
– chloptosin 357–360
– chondramide C 344, 346
– cyclocinamide A 332–333
– cyclocitropsides 346–348
– dendroamide A 342–344, 346
– halipeptins 338–340
– kapakahines 356–357, 359
– lagunamide A 353–355
– largazole 340–342
– sanguinamide B 349–350
– thiocillin I 351, 353
Nickel-catalyzed ynal 310
nocardicine 101
nocardicins 103
nonactin 229, 233
noncardicins 101
nonterpenoid γ-lactones 150–151
norbadione A 1–2, 11
Nozaki–Hiyama–Kishi coupling 305

o
octalactins A and B 205–212
olivanic acids 133
oxazepinone ring intermediate 115
oximidine II synthesis 243–245

p
p-nitrobenzoyl-CoA 90
paecilomycin E 276, 309–312
palinurin 23–24
papyracillic acid B 26, 28
paraconic acids 186
parasorboside 80
parthenolide 149
patulolides 234
– C synthesis 241–242
PD 113 271 antibiotic 59, 60
penams, see penicillins
penicillins 102–104, 121
– biological activity 122–124
– penicillin acid 1, 2
– penicillin G 119
– synthetic approaches to penam skeleton

121–122
pestalotiopsin A 185
pesthetoxin 24–25
pheromones 235
phomopsolide B 59
phoslactomycins 79
picromycin 231, 232
Pietruszka total synthesis 213–214, 218

pochonins 276, 292–295
pochoximes A–C 276
polyene macrolides 232–233
polyketide synthases (PKSs) 79–81, 277
polyoxo macrolides 232–233
polyporic acid 6
protolichesterinic acid 186
pulvinic acids and pulvinones 1–3, 6–11
Pummerer reaction 63
pyrenophorin 229
pyrone 64–66, 75
– biosynthetic formation 79–81, 90–91
– pharmacological properties 78

q
quartromicins 4–5
quinolidomicins 229

r
radicicol 273, 275, 277, 285–292
Ramberg–Bäcklund-RCM strategy 308
Rao total synthesis 204–205
Rauhut–Currier reaction 172
RCM 283
resorcylic acid 234
resorcylic acid lactones (RALs) 273, 309–315
– biosynthesis 277
– chemical synthesis 277–279
– – aigialomycin D 303–309
– – historical perspective 273–277
– – pochonins 292–295
– – radicicol 285–292
– – RALs with cis-enone groups 295–301
– – zearalenone 279–286
ripostatin B synthesis 245–246
RK-682 20–22
rotundifolides 24–25
roxaticine 230
rugulactone 63

s
Sabitha total synthesis 205
sanguinamide B 349–350
sclerocitrin 1
seco acids 236, 237, 259
sesquiterpene lactones 148, 151
sesterterpenes 5
Sharpless asymmetric dihydroxylation

(SADH) 66, 68, 177
Sharpless asymmetric epoxidations (SAEs)

and dihydroxylations 64–68
Shiina benzoic anhydride method 200–203
Shiina total synthesis 203–204, 207–208,

220–221
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solandelactones A–H 212–215
Spinosad 230
spinosyn A and D 230
spiro-fused β-lactams 137
– biological activity 139–140
– chartelline C total synthesis 137
– chartellines occurrence and structure

137
spirohexenolides 4
spirotetronates 5
spirotetronic antibiotics 29–35
5-spirotetronic natural products 29–41
Staudinger’s ketene-imine reactions

106–110
stemofoline alkaloids 13–16
stemonamine alkaloids 35–38
Still–Gennari olefination 62, 65
subamolide 150
supersilyl group 65, 66
swinholide 229

t
tabtoxin 103, 104
Takemoto–Tanaka total synthesis 216
Tang total synthesis 217
terphenylquinones 2
tetrocarcin A (TCA) 2, 4–5
tetrodecamycin 17–19
tetronasin 2, 41–42
tetronic acids 1
– 5-dialkyl tetronic natural products 25–29
– 5-monosubstituted tetronic natural products

19–25
– 5-spirotetronic natural products 29–41
– 5-unsubstituted tetronic natural products

41–42
– 5-ylidene tetronic natural products

6–18
– natural occurrence, biological activities, and

biosynthesis 1–5
tetronolide 32, 34, 35
tetronomycin 5, 13, 15, 41
thienamycin 133
thiocillin I 351, 353
three-component coupling approach 315

Torii’s cyclocarbonylation of allyl halides, with
imines 114–115

6-triazolylpenicillanic acids 123

u
Ugi multicomponent reactions 115
5-unsubstituted tetronic natural products

41–42

v
variabilin 17
variegatic acid 2
verbalactone synthesis 254–255
vermiculin 229
versipelostatin 4–5
vertinolide 25–27
viridicatic acid 19–20
vulpinic acid 2, 6, 7

w
wailupemycins 81
White total synthesis 213
Wills total synthesis 216
wistarin 5, 35–36
Wittig reaction 184
Wolff rearrangement 106

x
xanthanolides 149
xerocomic acid 1, 2
xylene 236

y
Yamaguchi macrolactonization 311
Yamaguchi mixed-anhydride method 198
5-ylidene tetronic natural products 6–18
Ynolide strategies 290, 306

z
(Z) cryptomoscatone 70, 71
Z-enone 301
zeaenol 311, 313
zearalenol 311, 313, 314
zearalenone 234, 275, 277, 279–286, 311
zwitterionic intermediate 106


