Index

Individual compounds are listed by name when the text gives a ring synthesis, total synthesis, formation from another compound, or
where a particular aspect of reactivity is also noted. Metallated species are listed because of their importance in synthesis: products
derived from these intermediates are not listed. Some liberties have been taken with chemical names, with the aim of helping the
reader seeking chemical information, for example the Index gives: ‘Indole, 2-lithio-1-phenylsulfonyl-’ but also (incorrectly): ‘indole,
2-lithio-1-#-butoxycarbonyl’. Also, names emphasise the heterocyclic aspect: ‘furan, 2-ethoxycarbonyl’ is used rather than ‘ethyl
furan-2-carboxylate’. The (inorganic) counteranions to heterocyclic cations are omitted: ‘Pyrylium’ not ‘Pyrylium perchlorate’;
pyridinium salts are listed as ‘Pyridiniums’ etc.
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Acetaldehyde enolate
Acetazolamide

Acidity of side-chain alkyl
Acidity, pyrroles, azoles, etc.
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of 2-methyl-
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synthesis from 8-chloropurine
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synthesis from uric acid
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Adenine/thymine, hydrogen bonding
Adenosine
total synthesis

Adenosine-5’-diphosphate
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Adenosine-5’-monophosphate

Adenosine-5’-triphosphate 462
ADP, see Adenosine-5’-diphosphate

Alcohol dehydrogenase 415
Alkaloids, biosynthesis 528
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N-Alkylation, see also under individual heterocycles
Allene, 1-bromo-1-methoxycarbonyl-
Allopurinol
Alosetron
Alprazolam
Amidines, in ring synthesis of pyrimidines
Amlodipine
AMP, see Adenosine-5’-monophosphate
Angelica lactone
Anomeric effect
ANRORC
Anthocyanidins
Anthocyanins
Antipyrine
Apigenin, total synthesis
Aristeromycin, total synthesis
Aromatic resonance energy
Anthranil see 2,1-Benzisoxazole
Antipyrine

4-Vilsmeier
Ascorbic acid
Aspergillic acid
Atorvasatin
ATP, see Adenosine-5’-triphosphate
Aureusin
Aurones
1-Azabicyclo[1.1.0]butane

ring opening to an azetidine

ring synthesis
2-Azabicyclo[2.2.0]Thexadiene
2-Azabicyclo[2.2.0]Thexenone
5-Azacytidine
4-Azaindole

nomenclature and basicity
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Index terms

4-Azaindole (Continued)
5-methoxy, Vilsmeier formylation
ring synthesis
of 5-methoxy-
5-Azaindole, ring synthesis
nomenclature and basicity
4-chloro-, nucleophilic substitution ring synthesis
of 1-z-butoxycarbonyl-2-methyl-
6-Azaindole
nomenclature and basicity
bio-conversion to 6-aza-tryptophan
cyclohexano[4,i]-, ring synthesis
ring synthesis
of 1-(4-methylphenylsulfonyl)-5-ethoxycarbonyl-
of 2-ethoxycarbonyl-5-methoxy-
7-Azaindole
nomenclature and basicity
nitration
acetylation
bromination
Mannich reaction
N-methylation
4-chloro-, nucleophilic substitution
conversion to 4-amino-1-phenyl-5-azaindole
2-lithio-1-phenylsulfonyl-
2-trimethylstannyl- 1-phenylsulfonyl-, Pd(0) coupling
ring synthesis
of 3-triethylsilyl-3-(2-hydroxyethyl)-
Azete
3,4-dihydro-
Azetidines
ring openings by nucleophilic attack
ring synthesis
Aziridine
basicity

rate of N-inversion
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Index terms

Aziridines
ring opening with nucleophiles
to generate 1,3-dipoles
ring synthesis
of cis- and trans-1-(4-methylphenylsulfonyl)-2-(4-methylphenyl)-2-
dimethylaminocarbonyl-
of cis-1-(4-methylphenylsulfonyl)-2-methyl-3-phenyl-
of 2,2-spiro(cyclohexane)
of I-triphenylmethyl-2-benzyloxycarbonyl
Azirine
Azirines
removal of N — conversion to alkenes
ring opening with nucleophiles
ring synthesis
of 2-methyl-3-methoxycarbonyl-
Azlactones, ring synthesis of pyrroles
1,2-Azoles
electrophilic addition at N
electrophilic substitution
relative reactivity
regioselectivity
lithiation
nucleophilic substitution, regioselectivity
physical properties
structures
1,3-Azoles
alkyl-, deprotonation at side-chain
aza-dienes in Diels-Alder additions
electrophilic addition at N
electrophilic substitution
regioselectivity
relative reactivity
lithiation
nucleophilic substitution, regioselectivity
physical properties
structures
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Index terms

AZT

Azulene, total synthesis

B

Baker-Venkataraman rearrangement
Banminth
Barbiturates
Barbituric acid
5-allyl-, replacement of O with halide
reaction with phosphoryl chloride
ring synthesis
of 5,5-di(allyl)-
Bartoli synthesis
Barton’s method for generation of radicals
Barton-Zard synthesis
Basicity, see also under individual
heterocycles
BEDT-TTF
Benzaldehyde, 4-dimethylamino-, see Ehrlich reaction
Benzene
aromaticity
orbitals
reactivity
structure
Benzimidazoles
bromination
2-halo-, nucleophilic displacements
2-iodo-1-benzyl-6-(2-dimethylaminoethyl)-, Pd(0) coupling
2-lithio-1-benzyl-6-(2-dimethylaminoethyl)-
numbering and nomenclature
ring synthesis
of 1-benzyl-5-methoxy-, via solid phase synthesis
of 2-ethyl-
of 2-ohexyl
of 2-thiol
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Index terms Links

Benzimidazoles (Continued)
2-thiol, conversion to 2-bromo-
2-trimethylsilyl-1-methyl-, ipso acylation

1,2-benzisothiazole

BHEE
N O ||
O =1|=

nomenclature/numbering

ring synthesis

~
vy
N

of 3-(pyrrolidin-1-yl)-
of 7-formyl-3-n-butyl- S,S-dioxide

~
[V}
0

2,1-Benzisothiazole

nomenclature/numbering

ring synthesis

of 3-ethyl-5-methyl-

of 3-methyl-
2,1-Benzisothiazoliums

as orthoaminoaraldehyde equivalents 453

ring cleavage 453

1,2-Benzisoxazole

nomenclature/numbering
ring synthesis

of 3-phenyl-

of 3-ethyl-

2,1-Benzisoxazole

N W ||
\O ~ || O\

nomenclature/numbering

ring synthesis

of 7-carboxy-3-methoxy-

of 3-styryl-

of 3-(2-pyridy1)-

of 5-chloro-
Benzo[l1,2-b:4,3-b’dipyrrole

ring synthesis

[\
(9]
~J

dihydro-, ring synthesis
Benzo[b]furan, see Benzofuran
Benzo[c]furan, see Isobenzofuran

3,4-Benzofuran, see Isobenzofuran
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Benzofuran
base-catalysed ring opening

C-deprotonation, regioselectivity
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electrophilic substitution, regioselectivity 380
halogenation

2-lithio- 382
3-lithio-carboxylation ring opening 382

nitration
nomenclature/numbering
reduction

ring synthesis
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Vilsmeier formylation

Benzofurans
amino- 384
2-lithio- 382
ring synthesis

of 4-acetoxy-6-i-propoxy-5-methyl-2-trimethylsilyl-
of 2-acetyl-
of 3-azidomethyl-

W W W ]|]|Ww
xR0 ||eR||oe
NN ||3]|ec

of 7-bromo-2-methyl-

(98]
o]
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of 4-r-butydimethylsilyloxy-6,7-bis(methoxycarbonyl)-
of 2,3-dihydro-2-iodomethyl-

of 6-hydroxy-3-carboxymethyl-

of 2-methyl-

of 2-tri-i-propylsilyl-3-phenyl-

of 2,3,4,5,7-pentamethyl-

[OSHIRSR I AUSH | [USH | O8]
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(98]
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OXy-
2H-1-Benzopyran-2-one, see Coumarin
1H-2-Benzopyran-1-one, see [socoumarin
4H-Benzopyran-4-one, see Chromone
3,4-Benzopyrrole, see Isoindole
Benzo[b]pyrylium, see 1-Benzopyrylium
Benzo[c]pyrylium, see 2-Benzopyrylium

Benzopyryliums, reaction with ammonia 149
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1-Benzopyrylium
ring synthesis
of 7-hydroxy-2,4-dimethyl-
of 7-hydroxy-2,4-diphenyl-
of 4-hydroxy-3-methyl-
of 8-methyl-
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of 6-methyl-2-phenyl-

—
o
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2-(4-methoxyphenyl)-, from coumarin

nomenclature/numbering

4-silyloxy, enol ether addition at C-2
2-Benzopyryliums

methyl-, reaction at methyl

—_ |- —_ =]
3|13 AR
=211 [\S3 | k=1 | =)

nomenclature/numbering
a 3-oxido-, as 1,3-dipole in intramolecular cycloaddition 178
reaction with ammonia 149 (172

ring synthesis
of 6,8-dimethoxy-1,3-dimethyl-
Benzothiazole
radical substitution
Benzothiazoles
2-lithio-

2-methylthio-, nucleophilic displacement

ﬁ i
O o o
g [ [

N
W
—_

nomenclature/numbering

~
=
O

ring synthesis
of 2-(benzothiazol-2-ylamino)-
of 2-¢-butyl-7-methyl-
of 2-(3-fluorophenyl)-
of 2-methylamino-
Reissert adduct
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2-sulfonamide, nucleophilic displacement; amine protection

2-trimethylsilyl-

~
V)
=

ipso hydroxyalkylation

ipso displacement with phosphorus

ﬁi
O |5 |
]2l

a 2-vinyl, as diene in cycloaddition

Benzothiazoliums

N
W
98]

2-(1-hydroxyprop-1-yl)-3-methyl-, nucleophilic addition
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Benzothiazoliums (Continued)

ring synthesis
of 2-c-opropyl-3-methyl-

Benzothiophene

S-alkylation

C-deprotonation, regioselectivity

electrophilic substitution, regioselectivity 322 1380

halogenation 381

nitration

nomenclature/numbering
S-oxidation
reduction

Benzothiophenes
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amino-
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3-azido-, with triphenylphosphine
bio-2,3-hydroxylation
2-t-butoxy-

2,3-dibromo-

metal-Hal exchange, regioselectivity
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nucleophilic substitution

(98]
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2-dimethylamino-
S,S-dioxide, cycloadditions to the 2,3-bond

(98]
]
)

4-iodo-2-methoxycarbonyl-, ring synthesis
lithiation 382
2-lithio-
2-lithio-3-bromo-
3-lithio-, ring cleavage 383

98]
o]
98]

3-lithio-2-allyl-

3-lithio-, ring opening

2-methyl-, ring synthesis
5-methyl, bio-2,3-dihydroxylation
0Xy-

a 2,3-quinodimethane

98] 98] (98]
] || Bl ||w
N (K= [ K= | e

ring synthesis
of 4- and 6-chloro-3-one 385
of 7-ethoxycarbonyl-4-phenyl- 388
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Benzothiophenes (Continued)
of 4-iodo-2-methoxycarbonyl-
of 2-methyl-
3,4-Benzothiophene, see Benzo[c]thiophene
Benzo[b]thiophene, see Benzothiophene
Benzo[c]thiophene
diene in Diels-Alder additions
nomenclature/numbering
synthesis from 1,3-dihydrobenzo[c]thiophene ;S-oxide
Benzo[c]thiophenes
ring synthesis
of 1,3-diphenyl-
of 1,3,4,7-tetramethyl-
Benzothiopheniums
Benzotriazole
N-alkylation
as leaving group
a 1-amino-, oxidation to a benzyne
1-hydroxymethyl-, as alkylating agent
7-lithio-1-#-butoxycarbonyl-
N-substituent lithiation
tris(benzotriazol-1-yl)methane, acidity
Benzoxazole
2-chloro-, nucleophilic displacement
2-lithio-
nomenclature/numbering
2-phenoxy-, nucleophilic displacement
ring synthesis
of 2-phenyl-
of 2-ethyl-
2-zincio-
Biotin
Bischler synthesis
Bischler-Napieralski synthesis

Bond fixation
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Index terms

Boron reagents
Boronic acids
reactions
synthesis
Pd(0) couplings
Brassinin
Bromination, see under individual heterocycles
Butenolides

from furans

C
Caffeine
CarbaBVDU, total synthesis
Carbazole, ring synthesis
Carbazole
1,2,3,4-tetrahydro-, formation from 3-(4-hydroxybutyl)-indole
ring synthesis
of 2,2-dimethyl-4-oxo-
of 9-methyl-
4-oxo0-
1-oxo0-
2-0x0-1,2,3,4,4a,9a-hexahydro-4,4,4a,9-tetramethyl-
Carbenes
stable, from 1,3,4,5-
tetraphenylimidazolium
from 1,3-bis(adamantyl)-imidazolium
Carbocyclic bromovinyldeoxyuridine, see CarbaBVDU
a-Carboline
9-acetyl-3-ethoxycarbonyl-, ring synthesis
[Carboline
3,4-dihydro-l-ethyl-
3-ethoxycarbonyl-l-methyl-
1,2,3,4-tetrahydro-1,1-dimethyl-
1-benzyl-
1-phenyl-
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yCarboline

ring synthesis

of cyclohexanol[k./]

o-Carboline

1,2,3,4-tetrahydro-1,4-ethano-, ring synthesis
Carbonyl diimidazole
Carbostyril, see 2-Quinolone
CC-1065
Celecoxib
Cephalosporins

Chalcones

Chelidonic acid, see 4-Pyrone-2,6-dicarboxylic acid

Chemiluminescence
Chichibabin reaction
Chichibabin synthesis of pyridines
Chichibabin synthesis of indolizines
Chlorination, see under individual heterocycles
Chlorophyll-a
Chloroquine

total synthesis
2H-Chromenes
4H-Chromenes
Chromone

bromination

epoxidation

Mannich reaction

nitration

nomenclature/numbering

protonation at carbonyl O

reaction with diethylamine

with dimethyldioxirane

Chromones

3-bromo-

Pd coupling
3-ethyl-2,7-dimethyl-, condensation at methyl
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Index terms

Chromones (Continued)
3-iodo-, reaction with imidazole
2-methyl-, reaction with hydroxide
3-methoxycarbonyl-, as dienophile in Diels-Alder
2-(4-methoxyphenyl)-, iodination
ring synthesis
of 3-bromo
of 2-ethyl
of 2-dimethylamino-3-methyl-
of 3-ethoxycarbonyl-2-ethyl-
of 2-c-hexyl-8-methoxycarbonyl-3-methyl-
of 3-methyl-
of 2-methoxymethyl-
of 2-n-pentyl-
of 2-phenyl-
of 2-tetrahydropyran-2-ylmethyl-
Chromylium, see 1-benzopyrylium
Chuangxinmycin, total synthesis
Cimetidine
Cinnoline, nomenclature/numbering
Ciprofloxacin
Coelenterazine, total synthesis
Combes synthesis
Conrad-Limpach-Knorr synthesis
Corrin
Coumalic acid
decarboxylation
ring synthesis
Coumaranone
Coumaric acid
Coumarin
addition of bromine
alkylation at carbonyl O
2-arylation

chloromethylation
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Coumarin (Continued)
in cycloadditions
nomenclature/numbering
hv reactions
addition to cyclopentene
dimerisation
reaction with hydroxide, ring opening
with methyl magnesium iodide
reduction
Coumarinic acid
Coumarins
4-bromo-, Pd(0) coupling
4,7-dihydroxy-
a 4-methyl-, alkylation at side-chain
4-propanoic acid, acid-catalysed ring closure
ring synthesis
of a 4-c-oalkenyl-
of 6-bromo-4-hydroxy-3-methyl-
of 3-ethoxycarbonyl-
of 7-hydroxy-
of 7-hydroxy-4-methyl-
Coupling constants
Coupling reactions (Pd-catalysed), mechanism
Covalent hydrates
Cyanin chloride
2-Cyanoglycinamide; ring synthesis of pteridines
5-Cyano-1,2,6,7,12,12b-hexahydroindolo[2,3-a]quinolizine, total synthesis
Cyanuric acid
Cyclazines
nomenclature/numbering
ring synthesis
(3.2.2)Cyclazine, aromaticity
(3.3.3)Cyclazine, aromaticity
Cyclic AMP

Cyclohexene epoxide
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Cyclohexene oxide, see cyclohexene epoxide
Cyclopentadienyl anion

aromaticity

canonical structures

Cypridina luciferin

SIEIRIElR
2/ 2][5][B]18 mm

Cystothiazole A

Cytidine

Cytochromes

Cytosine 463
synthesis 199

D

Davicil

DDI, see Dideoxyinosine

Deboronation

7FDeficient heterocycle

Dehydracetic acid

Dehydrogenating agents; pyrylium ring synthesis
Dendrodoine

N-Deprotonation see also under individual

|| |—
(=N I [o) ) [ [o) (98]
223 =[]

]

heterocycles

Dialkylaminoalkylation, see Mannich reaction under individual heterocycles

Diazines
alkyl-, deprotonation at alkyl

amino-
basicity
diazotisation
electrophilic substitution 214
protonation 214

—_
el
=

electrophilic addition at N
halo-
relative reactivity towards nucleophiles

relative reactivity in Pd(0) couplings

) —_
OH\D
=|[&][©

lithiation

nucleophilic additions

—
el
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Diazines (Continued)

nucleophilic displacements

physical properties

resistance to electrophilic substitution

structure
Diazines, oxy-

N-deprotonation

replacement of O with halide

structure
Diaziridine

nomenclature/numbering
Diazirine

nomenclature/numbering

reduction

ring synthesis

of 3-n-propyl-
of 2-chloro-2-phenyl-

2-chloro-2-phenyl-, decomposition to carbene
1,4-Dicarbonyl compounds

from 2-ethyl-5-methyl-

from 2,5-di-#-butyl-
1,5-Dicarbonyl compounds, synthesis
Dideoxyinosine
Dienomycin
1,2-Dihydropyrans, ring opening
3,4-Dihydropyran, in protection of alcohols
1,3-Diiminoisoindoline
Dimethylaminomethylation, see Mannich reaction under individual heterocycles
3-Dimethylaminomethylindole see Gramine
4-Dimethylaminopyridine, see DMAP

Dimroth rearrangement

1,4-Dioxane, see Dioxane

Dioxane
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Dioxirane
dimethyl-, oxidation of a uracil
nomenclature/numbering
ring synthesis
of 3,3-dimethyl-
of 3-trifluoromethyl-3-methyl-
3-trifluoromethyl-3-methyl-, use in oxygen insertion

use in epoxidation

I | [—=
IR I PRSI N =)
NI IENIES W || o0

Dipolar cycloadditions, in ring synthesis
Dipole moments, see under individual heterocycles
2,2’- & 4,4’-Dipyridyl
Dipyrromethane
Dipyrromethene
Directed ortho metallation
Dithieno[3,2-b:2’,3’-d]thiophene
Divicine
DMAP

in catalysis of O-silylation and O-tritylation
DNA

[E ) — N NN
N=} i E=X | ENE } INo) B [ool [l NS N § NNy [ B SNy § fe o)
Al ]|=]|oco]|lWn]]|Ww] ]|

DoM, see Directed ortho metallation
d4aT

—
O
N

E

Ehrlich reaction

Electrocyclic processes, in ring synthesis
Electron-poor heterocycles

Electron-rich heterocycles

=jea)ea] Sl

Electronic spectroscopy
Electrophilic substitution
mechanism
of five-membered heterocycles
partial rate factors
of six-membered heterocycles

relative rates

— === ==
Nl R R R I N=1 ]

relative rates for pyrrole, furan and thiophene
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Electrophilic substitution (Continued)
substituent effects in pyridines
Emetine

Enaminate anions

Epibatidine
total synthesis
Episulfides
Epoxides
chiral, synthesis
inversion of stereochemistry
ring opening reactions with nucleophiles
catalysis of
via [-elimination
regioselectivity
ring synthesis
from halohydrins
Sharpless epoxidation
using peracids
Erlenmeyer azlactone
Eschenmoser’s salt
Ethyl red

Ethylene imine, see Azirine

F

Feist-Benary synthesis
Firefly
Fischer synthesis
mechanism
Flavone
epoxidation
oxidative degradation
pigments
reaction with dimethyldioxirane

with malononitrile
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Flavone (Continued)

—
(o]
N

ring synthesis

Flavones
3-hydroxy-
3-lithio-
Flavylium
nitration
reaction with malononitrile anion
ring synthesis

Flavyliums

addition of alcohols

—_
~
—

addition of amines 171
addition of carbon nucleophiles 172
addition of water 171

base-catalysed degradation
colour and pH
oxidation to flavones
oxidative cleavage
reduction
Fluconazole
4(5)-Fluorohistidine, total synthesis
Folic acid
Food aroma
Friedlander synthesis
Fukuyama synthesis
Fiirstner synthesis
Furan
acylation
addition of dibenzoyl peroxide

C-deprotonation

N
98]
9]

dimetallation

W
==}
—_

dipole moment

) |2 Sl[S === T =1=T=1=1—
]S ]| S|[e NI IR INIE NN SN
S| =e]l=]]e S| [B] [S] [A] B[S BN ===

electrophilic palladation

(O8]
(=]
N

electrophilic substitution
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Furan (Continued)
effect of substituents

positional selectivity

NN ]
O[O || ||
O ||oo||Ww ]|

halogenation

Mannich reaction

nitration 297
nomenclature/numbering 296

hv addition of aldehydes and ketones
protonation
reaction with 2-oxyallylcations

with acetone

[\SHER\ON | [UCR | § O | fUF)
NediIn=2 =2 1 =)
O[O ||| ]||n

with chloral

(O8]
S
98]

with diethyl allene-1,3-dicarboxylate

[3%)
o
=

with ethylene carbonate

with maleic anhydride

with radical reagents 303
reduction
structure 6]
sulfonation
Vilsmeier formylation 299

Furan acids, decarboxylation 306
Furans
alkoxy-
alkyl-, side-chain deprotonation and ring opening
alkylation
amino-

2-amino-5-methoxycarbonyl-, as diene in cycloaddition

(9%)
S
[\

C-2-arylation, Pd(0) catalysis

basicity

3,4-bis(trimethylsilyl)-
1,3-bis(furan-2-yl)propane, reaction with DMAD

N
Nel
D

3,5-bis(trimethylsilyl)-1-benzyl-, ipso 2-iodination
3,4-bis(trimethylsilyl)-

(98] W W |Ww
S (=l | Rl |} Ed
98] W]

ipso mono-iodination

(98]
S
98]

isomerisation to 2,4-bis(trimethylsilyl)-

(O8]
o
N~

1,1-bis(3,5-dimethylfuran-2-yl)ethane, reaction with dienone
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Furans (Continued)
2- & 3-boronic acids, Pd(0) coupling

W || W

ooH

=S|
(9%)
S
Do || DN

2-carboxylic acid, C-deprotonation

(O8]
S
—

C-2-deprotonation

(98]
S
DN

2,3-dibromo-, metal-halogen exchange
2,3-dibromo-5-methoxycarbonyl-, selective Pd(0) coupling
dienes in cycloadditions

2,5-diformyl-

Wl W || W
A E=EE
[ | N2 | k=2 1 R | 1S)

2,3-dihydro-

Pd(0) coupling
2,5-dihydro-adducts 297
2,5-dihydro-2-carboxylic acid 303

2,3-dihydro-3-carboxylic acid
2,5-dihydro-2,5-dimethoxy-
2,5-dihydro-2-nitro-5-acetoxy-

NN || W2
2BEHE
O [|DS||e0 ]| o0 || W

2,5-dilithio- 301
electrophilic substitution, relative reactivity 234
2-formyl- see Furfural

2-formyl-3-boronic acid, Pd(0) coupling 302
hydroxy-, tautomerism
2-hydroxy-5-methyl-, tautomerism
intramolecular cycloaddition with vinylsulfone
3-iodo-4-phenyl-, Pd(0) coupling
3-iodo-4-trimethylsilyl-, Pd(0) coupling
2-lithio- 301] 302
2-lithio-3,5-bis(trimethylsilyl)- 303

a 2-lithio-
2-lithio-5-#-butoxy-
2-lithio-2,3-dihydro-
3-lithio- 303
3-lithio-2-carboxy- 301
5-magnesio-2-ethoxycarbonyl-
mercuration
2-nitro-, in VNS 3-substitution
2-phenylsulfonyl, from 2,5-dihydro-2,5-dimethoxy- 298
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Furans (Continued)
protonated, ring opening
a 2,3-quinodimethane

reaction with singlet oxygen

W || W N
HEsE
\O || ~J

ring synthesis
of 3-acetyl-2,4-dimethyl-

W || W
|-
O || —

of 3,4-bis(ethoxycarbonyl)-

of 2-n-butyl-

of cycloheptano[c]-

of cyclooctano[b]-

of 2,5-di-t-butyl-

of 3-ethoxycarbonyl-2,5-dimethyl-

W [W|W]||W]]|W
—lS==]|S
NIMEINIENE

(O8)
—_—
—_—

of 3-ethoxycarbonyl-2-methyl-
of 2-ethyl-4-methyl-
of 2-ethyl-5-thiophen-2-yl-

W
=]
\O

of 2-c-hexyl-3-ethoxycarbonyl-4,5-dimethyl-
of 3-iodo-2-n-butyl-5-c-hexyl-
of 2-methoxycarbonylmethyl-5-arylmethyl-

a 2-stannyloxy-, reaction with aldehyde

(OS] | RUSH | RUSH | JUSY | ROV
e 1 E=2 1 I D e L e D
E\]_r—awo

2-(thiophen-2-yl)-, selective acylation

3-trimethylsilyl-4-phenyl-, ipso iodination 303
2-trimethylsilyloxy-, conversion to butenolides
3-tri-n-butylstannyl-, conversion to lithio derivative
3-tri-n-butylstannyl-
ipso acylation
Pd(0) coupling
3-trimethylstannyl-, Pd(0) coupling 303

a 2-vinyl-, as diene in cycloaddition
3-zincate-2-ethoxycarbonyl-
2-zincio-, Pd(0) coupling

Furaneol, total synthesis

Furfuryl halides

Furfural

manufacture from polysaccharides

W W] w
s 1 =112 1 = IR A BN 1 R0 1 k=]
NSO O]|N ]| B]lcofln

5-hydroxymethyl-, ring synthesis

(O8]
o
N

dimethylhydrazone, diene in Diels-Alder reactions
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Furoxans nomenclature/numbering

Fusarinic acid, total syntheses

G

Gassman synthesis
Genetic code
Ghosez’ aza-diene
Glucose
conformational/structural isomerisation
reaction with acetone
Glutaconaldehyde, sodium salt
Gramine
salts, displacement of N
Grandberg synthesis
Granisetron
Griseofulvin
Grossularine-2 total synthesis
Grubbs metathesis
Guanidines
in pyrimidine ring synthesis
N-substituted, preparation using pyrazole
Guanine
synthesis from uric acid
Guanine/cytosine, hydrogen bonding
Guanosine

Guareschi synthesis

H

Haem

Halogenation, see under individual heterocycles

Halogen dance, base-catalysed
Hammick reaction

Hantzsch synthesis of pyridines
Hantzsch synthesis of pyrroles

Hantzsch synthesis of thiazoles
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Heck reaction
3-bromoquinoline in
a 2-palladated furan in
a 2-palladated indole in
intramolecular, synthesis of an indole
mechanism
Heme, see haem
Herbicides
Hexazine
Hinsberg synthesis
Hippuric acid
Histamine
Histidine
in enzymes
methyl ester, reaction with GDI
Hofmann exhaustive methylation
Hofmann-Loffler-Freytag reaction
Hiickel rule
Hydralazine
[-Hydride elimination (Pd-catalysis)
Hydrogenation, ionic
3-Hydroxy-(1H)-pyrazin-6-one
Hygrine, biosynthesis
Hypoxanthine

I

Ibudilast

Idoxuridine

Imidazole
canonical structures
nitration
nomenclature/numbering
ring synthesis

Imidazoles

acidity
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Imidazoles (Continued)

C-2-acylation
a 2-acyl-, as aza-diene
N-acylation
N-acyl-, N-alkylation, regiochemistry
N-alkylation
alkyl-, deprotonation at side-chain
amino-

diazotisation

protonation, basicity
2- & 5-carboxylic acids, decarboxylation
C-deprotonation
N-deprotonation
1,4-dilithio-
1,4-dinitro, nucleophilic 5-substitution
C-H exchange
a 4-formyl-, intramolecular 5-radical alkylation
halogenation
2-halo-, nucleophilic displacements
hydrogen bonding
4-iodo-2-methyl-1-triphenylmethyl-, Pd(0) coupling
lithiation
2-lithio-1-trimethylsilylethoxymethyl-
4-lithio-1-trimethylsilylethoxymethyl-2-phenylsulfonyl-
5-lithio-2-phenylthio- 1 -trimethylsilylethoxymethyl-
Mannich reaction
1-methanesulfonyl-
4(5)-methyl-, N-arylation
nomenclature of substituted
0Xy-, tautomerism
4(5)-phenyl-, from 4-phenyloxazole
N-protecting groups for C-deprotonation
protonation, basicity
ring synthesis

of 2-acetamidocyclopentano-[d]-

of 4-amino-5-ethoxycarbonyl-
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Imidazoles (Continued)

of 1-z-butyl-5-methyl-
of 1-n-butyl-5-methyl-4-phenyl-N-oxide
of 1-z-butoxycarbonylamino-4-methoxycarbonyl-5-i-butyl-
of 1-hydroxy-N-3-oxide
of 1-methyl-2.,4,5-triphenyl- 418
1-(3-(1,2,4-triazin-2-yl)propyl)-, as dienophile intramolecular 413

2,4,5-tribromo-l-ethoxymethyl-, selective Grignard formation
4(5)-(2-trifluoroacetylamino)ethyl-, 2-radical alkylation
1-trimethylsilyl-, di-N-methylation

a 5-vinyl, as diene in cycloaddition

HEHE
— =]l —]]w
== l[2][E][2)

2-zincio-1-dimethylaminosulfonyl-

Imidazolium
N-acyl-, nucleophilic addition 414
1,3-dibenzoyl-, as a formyl" equivalent 408

C-H exchange
2-methyl-3-acyl-, deprotonation at methyl

ring opening

SIEIEIR
= B il | el | K=}
A IE =

Imidazol-2-one, protonation

Imidazo[2,3-b]Joxazole

ring synthesis
of 2-phenyl-4-methyl- 499
2-phenyl-4-methyl-, Mannich reaction 499
Imidazo[1,2-a]pyridine
basicity
halogenation
nitration
nomenclature/numbering
ring synthesis
of 2,3-dimethyl- 493
Imidazo[1,2-a]pyridines
halo-, nucleophilic substitution
lithiation
Imidazo[1,5-a]pyridines
benzoylation
S-lithio-3-ethylthio- 494
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Imidazo[1,5-a]pyridines (Continued)
nomenclature/numbering and basicity
ring synthesis

of 3-phenylamino-

of 3-thione

N} | N} | iNo} | No}
I E IEN S

~
Ne)
o)

Vilsmeier formylation
Imidazo[2,3-b]pyridines
ring synthesis

ﬁ
O
o0

of 1-z-butylamino-2-phenyl-
Imidazo[3,4-a]pyrimidines
nucleophilic addition
Imidazo[1,5-c]pyrimidine
nomenclature/numbering
Imidazol[1,5-d]triazine

nomenclature/numbering

j=3 I R=] Nel Nl
[ § NS [\S) ~

Imidazylates as leaving groups
Indazole
N-alkylation

~
Y
(=]

regioselectivity
nomenclature/numbering
nitration

3-oxy-ring synthesis

EEEH
(9} IR IR
~ =1 IN=1|ED

of 1-acetyl-3-methoxycarbonyl-

~
Y
N

of 3-(2-amino-5-iodophenyl)-

~
V)
N

of 3-dimethylamino-1-phenyl-
of 3-carboxy-
3-trifluoromethanesulfonyloxy-1-benzyl-, Pd(0) coupling

tautomerism
Indigo
Indol-3-ylacetic acid
Indole alkaloids
Indole carboxylic acids, decarboxylation
Indole

addition of bisulphite 326

W
)
—

3-alkylation with benzotriazolylmethanol
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Indole (Continued)
canonical structures
N-deprotonation
dimerisation
electrophilic substitution
regioselectivity
C-2-substitution, possible mechanisms
halogenation
history
C-lithiation
Mannich reaction
manufacture
mercuration
nitration
nitrosation
reaction with bis(methoxycarbonyl)-
carbene
with diazonium ions
with formaldehyde
with lithium and trimethylsilyl chloride
with methyl vinyl ketone
with nitroethene
ring synthesis
structure
sulfenylation

sulfonation

Indoles

acidity
3-acyl-, reduction to 3-alkylindoles
N-acyl-, photo-catalysed cycloaddition to 2,3-bond
C- and N-acylation
2-alkylation, mechanism
2-alkylation, intramolecular, with nitrone
alkyl-
acylation at alkyl
exchange at alkyl
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Indoles (Continued)
C-alkylation
N-alkylation
amino-, tautomerism
autoxidation
basicity
1-benzyl-, 3-nitration
1-benzyl-2,3-dicarboxylic acid anhydride, selective carbonyl reaction
a 3-boronic acid
3-boronic acid-1-phenylsulfonyl-, oxidation
5-boronic acid, Pd(0) coupling
bromination
3-bromo-, reaction with pyrrole
3-(2-carboxyethyl)-, intramolecular 4-acylation
chlorination
3-chloromercuri-4-bromo-1-tosyl-, Pd(0) coupling
conversion to tryptophan
a cyclopentano[b]-, by intramolecular 2-alkylation
C-2-deprotonation
N-deprotonation
as dienophile with a 1,2,4,5-tetrazine
2,3-dihydro-
dehydrogenation to indoles
1-diethoxymethyl-, from indole
4,7-dihydro-
2,3-dihydro-1-acetyl-2-sulfonic acid, bromination
1,3-dimethyl-
reaction with 4-methylpent-3-en-2-one
reaction with methyl vinyl ketone
2,3-dimethyl-
lithiation at 2-methyl
3-dimethylaminomethyl-
electrophilic palladation
electrophilic substitution, relative reactivity
3-formyl-, 4-thallation
3-formyl-2-(furan-2-yl)-, formylation
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Indoles (Continued)

2-(furan-2-yl)-, selective formylation
halogenation
1-hydroxy-
dimerisation
O-alkylation 350
synthesis 367
tautomerism

5-hydroxy-, triflate, Pd(0) coupling
3-hydroxyalkylation with diethyl mesoxalate
1-hydroxy-3-(2-dimethylaminoethyl)-, rearrangment to 5-hydroxy-

A |IS ==
all2ll=][E]l2

7-10do-, from an indoline

3-i0odo-5-bromo-I-tosyl-, Pd(0) coupling 341
1-(3-iodoprop-2-en-1-yl)-, radical cyclisation 341
1-iodomagnesio-, see Indolyl Grignard reagent

lithiation 337
1-lithio-
1-lithio-2,3-dimethyl-
2-lithio-1-carboxylic acid lithium salt
2-lithio-1-#-butoxycarbonyl- 339
2-lithio-1-#-butylaminocarbonyl- 338| 1340

2-lithio-3-iodo-1-phenylsulphonyl-
2-lithio-1-phenylsulfonyl-
3-lithio-1-#-butyldimethylsilyl-
3-lithio-1-phenylsulfonyl-

isomerisation to 2-lithio-

W W W
eHEH=
ol | K=2 | E=1 | k=1 | N=]

4-lithio-3-dimethylamino-1-tri-i-propylsilyl- 338
5-lithio-1-potassio-
1-magnesio-5-methyl-, with an aziridine
3-magnesio-1-phenylsulfonyl-
1-methyl-

chromium carbonyl complex

radical benzoyloxylation 341
2-methyl-

metallation at methyl

reaction with acetone 331
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Indoles (Continued)

3-hydrazination

3-arylalkylation
3-methyl-

oxidative cleavage of 2,3-bond
2-(4-methylphenyl)sulfonyl-1-#-butoxycarbonyl-, radical 2-stannylation 341
a 2-(4-methylphenyl)sulfonyl-, intramolecular radical 2-alkylation 341

3-methyl-2-(3-oxobut-1-yl)-
1-methoxy-2-formyl-, nucleophilic 3-substitution
1-methoxy-3-formyl-4-iodo-, nucleophilic 2-substitution

5-nitro-1-methoxymethyl-, in VNS 4-substitution

W W W ]]|W]|Ww
WllW ]l ]|Wn]|w
S0 R k=1 1 k=118

3-nitroso-, tautomerism

nomenclature/numbering 319
a 2-palladated, Heck coupling 336
perhydro-
1-phenylsulfonyl-
C-deprotonation 340
3-nitration
N-protecting groups for C-2-deprotonation
protonation 325
a 2,3-quinodimethane

a 4,5-quinodimethane
reaction with MoOPH
with oxalyl chloride

with radicals

Wllw]lw]|]w
W]
~||—= ][O

with strong bases

with dehydroalanine derivative 332
reduction
ring synthesis

of 3-acetyl-

of 6-acetylamino-4-methoxy-2-methoxycarbonyl-

of 7-benzyloxy-

of 4-bromo- 365

of 5-bromo-2-(3-phenylpropyl)- 359

of 7-bromo-

of 4-chloro- 366
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Indoles (Continued)
of 7-chloro-
of 5-chloro-2-phenyl-
of 2,3-dimethyl-
of 1,3-dimethyl-4-(2-hydroxy-2-methyl)ethyl-
of 2-ethoxycarbonyl-
of 7-ethoxycarbonyl-
of 3-ethoxycarbonyl-1-benzyloxycarbonyl-
of 3-ethoxycarbonyl-2-methyl-
of 5-ethoxycarbonyl-2-methyl-
of 2-ethoxycarbonyl-6-phenylthio-
of 2-ethyl-
of 5-fluoro-3-(2-hydroxyethyl)-
of 3-(2-hydroxyethyl)-5-fluoro-
of 5-hydroxy-3-methoxycarbonyl-2-methyl-
of 2-(3-hydroxypropyl)-
of 7-iodo-
of 1-(4-methylphenylsulfonyl)-7-methyl-
of 3-methoxycarbonyl-2-n-butyl-1-methanesulfonyl-
of 3-methoxycarbonylmethyl-
of 3-methoxycarbonylmethyl-4-methoxy-
of 3-methoxycarbonylmethyl-2-phenyl-
of 3-methyl-
of 1-methoxycarbonyl- from 1-methoxycarbonylpyrrole
of 2-nitro-
of 2-phenyl-
of 1-phenylcyclopentano[b]-
of 3-(thiazol-2-yl)-
of I-trifluoroacetyl-5-methyl-
of 6-trifluoromethyl-
of 2-trimethylsilyl-3-methyl-
of 3-trimethylsilyl-1-methyl-
3,3-spirocyclopropane
4,5,6,7-tetrahydro-
thallation

3-trifluoroacetyl, reaction with amine
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Indoles (Continued)
3-trifluoromethanesulfonyloxy-1-phenylsulfonyl-
S-trifluoromethanesulfonyloxy-, Pd(0) coupling
4-trimethylsilyl-

W W W ]]|W
E(E(E|E
O ||| =] [\O

Vilsmeier formylation

o)
=
N

a 1-vinylamino-, rearrangement with 3-alkylation

a 3-vinyloxy-2,3-dihydro-, rearrangement with 4-alkylation

[3Y)
=~
N

a 3-vinyloxy-, rearrangement with 2-alkylation
2-zincate- 1 -phenylsulfonyl-
a 3-zincio-, Pd(0) coupling
3H-indole
ring synthesis
of 3-ethyl-2,3-dimethyl-

(0%) (9%) (OS] § {US]
vy MHAL
O NI EN

98]
(98]
(=]

Indole-3-acetic acid, reaction with acetic anhydride
Indolenine, see 3H-indole

Indolenininium, see 3 H-indolium

Indoles, oxy-, see Oxindole, Indoxyl, and Isatin
Indoline, see Indole, 2,3-dihydro-

Indolines, dehydrogenation to indoles

Indoliums (1H, 2H, & 3H)

W
AN
9

W
[\S]
92
w
(O8]
(=]

[5%)
N
\S)

3H-Indolium, 1,2,3,3-tetramethyl-
Indolizine

nomenclature/numbering

reaction with diethyl acetylenedicarboxylate

Indolizines

el O || 0 (98]
(=} =2 1N=) (=}

alkyl-, side-chain metallation

aromaticity

~
%)
\O

acylation
lithiation
2-methyl-, nitration, regioselectivity

nitration

O[]l ]]le
(=1 =1 1i=1] = | k=]

protonation

reduction

~
\O
(=]

ring synthesis
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Indolizines (Continued)
of 2-phenyl-
of 1-cyano-3-benzoyl-5-formyl-ethylene acetal
of 2-cyano-3-phenyl-
Indolo[2,3-d]pyrone, diene in cycloadditions
Indolyl anions
Indolyl Grignard reagent
reaction with 2-phenylsulfonylbuta-1,3-diene
Indomethacin
Indophenine
Indoxyl
autoxidation
deprotonation
tautomerism
Indoxyls
1-acetyl-
formation from 1-acetylindole
O-acetyl-
reaction with aldehydes
ring synthesis
of 1-acetyl
of 1-ethyl-
of 1-phenylsulfonyl-
Inosine
1,1-Insertion (Pd-catalysis)
1,2-Insertion (Pd-catalysis)
Intal
Iodination, see under individual heterocycle
Isatin
conversion to 3-triphenylphosphorylideneoxindole
reaction with triphenylphosphine
ring synthesis
Isatins
7-ethyl-, bromination

7-ethyl-5-bromo-, N-alkylation
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Index terms

Isatins (Continued)
reduction to oxindoles
ring synthesis
of 6,7-dimethoxy-5-methyl-
Isay synthesis
Isobenzofuran
diene in Diels-Alder additions
nomenclature/numbering
Isobenzofurans
4,5-dimethoxy-, reaction with DMAD
ring synthesis
of 1-methyl-
of 4,5-dimethoxy-
of 2-methyl-3-phenyl-
1,3-diphenyl-
diene in Diels-Alder additions
synthesis
1-lithio-
1-phenyl-3-methyl-, reaction with DMAD
Isobenzothiophene, see Benzo[c]thiophene
Isocarbostyril, see 1-Isoquinolone
Isochromylium, see 2-Benzopyrylium
Isocoumarin
nomenclature/numbering
Isocoumarins
as diene in intramolecular Diels-Alder
ring synthesis
of 3-¢-butyl-4-methyl-
of 4-i0odo-3-n-propyl-
Isoindole
diene in Diels-Alder additions
nomenclature/numbering
synthesis

tautomerism
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Index terms

Isoindoles
1-bromo-, Vilsmeier formylation
2-t-butyl-
C-alkylation
coupling with ArN,"
2-ethyl-, synthesis
1-phenyl, tautomerism
protonation
ring synthesis
of 2-methyl-1,3-diphenyl-
of 1-phenyl-
2H-Isoindole, See Isoindole
Isoniazide
Isoquinoline
alkylation at N
amination
basicity
electrophilic substitution
regioselectivity
mechanism
halogenation
hydroxylation
low reactivity of 3-position to nucleophiles
nitration
nomenclature/numbering
nucleophilic alkylation and arylation
protonation
radical substitution
reduction of pyridine ring
ring oxidation
ring synthesis
sulfonation
Isoquinolines
alkyl-, side-chain deprotonation
amino-, basicity

6-amino-5-nitro-, from 5-nitroisoquinoline
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Index terms

Isoquinolines (Continued)
3-bromo-, conversion into. 3-aminoisoquinoline
chloro-, relative reactivity in nucleophilic substitution
1,2-dihydro-, aromatisation
1,2-dihydro-2-benzoyl-1-cyano-, from Reissert reaction
from 2-benzopyryliums and ammonia
halo-, nucleophilic displacement of halide
3-hydroxy-, tautomeric equilibrium
lithiation
natural occurrence
nucleophilic substitution, regioselectivity
a 3,4-quinodimethane
Reissert reaction
ring synthesis
of 3,4-dihydro-1-methyl-
of 3,4-dihydro-6-methoxy-1-phenyl-
of 6,7-dimethoxy-
of 6,7-dimethoxy-1,3-dimethyl-
of 4-ethoxycarbonyl-3-phenyl-
of 7-methoxy-1-methyl-
of 1-methyl-
of 7-nitro-
of 1,2,3,4-tetrahydro-6,7-dihydroxy-1-(2,3-methylenedioxyphenyl)-
of 1,2,3,4-tetrahydro-6-methoxy-
Isoquinoline carboxylic acids, decarboxylation
Isoquinoline N-oxide
conversion into 1-cyanoisoquinoline
nitration
Isoquinoliniums
cycloaddition of enols
2-(2,4-dinitrophenyl)- with chiral amine oxidation
2-(1-phenylethyl)-, chiral addition of Grignard
reduction
Isoquinolones, structure
1-Isoquinolone

synthesis from isoquinoline
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Index terms

1-Isoquinolone (Continued)
replacement of O with Hal
1-Isoquinolones
2-methyl-, Vilsmeier formylation
ring synthesis
of 7-bromo-3,4-dihydro-2-methyl-
Isothiazole
nomenclature/numbering
sulfonation
Isothiazoles
alkyl-, acidity of side-chain
N-alkylation
amino-
C-deprotonation
halo-, nucleophilic substitution
S-lithio-
5-lithio-3-phenyl-
4-magnesio-
nitration
0Xy-, tautomerism
protonation, basicity
reduction, cleavage of ring
ring synthesis
of 4-ethoxycarbonyl-3-methyl-5-(4-methylphenylsulfonyl)amino-
of 4-methoxycarbonyl-3-methyl-5-phenyl-
Isothiazolo[4,5-f]benzisothiazole
ring synthesis
Isoxazole
nomenclature/numbering
ring synthesis
Isoxazoles
alkyl-, acidity of side-chain
N-alkylation
conversion into 1,2,4-thiadiazoles
3-ethoxycarbonyl-3-ethyl-5-methyl-

from 4-pyrones
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Index terms Links

Isoxazoles (Continued)
4-lithio-1-triphenylmethyl-
protonation, basicity

reduction, cleavage of ring

W W W ]|]|Ww
o | K=Y | 1SS R K

ring opening following C-deprotonation
ring synthesis

of 5-i-butyl-8-methyl-

of 3,5-diphenyl-

of 3-(2-phenylethyl)-

of 3-phenyl-5-trimethylsilylmethyl-

=~
N
[vS)

of 5-methoxycarbonyl-3-phenyl- & isomer
of 3-phenyl-5-trimethylsilylmethyl-

NININIENIIE
HLLL-&-A
N W W]|W]]|—

of 5-tri-n-butylstannyl-3-phenyl-

=~
')
0

Isoxazoliums, ring cleavage with base

Isoxazolo[2,3-d]lpyrimidine

ﬁ
W
N

diamino-, ring synthesis

J

Japp-Klingemann synthesis

(98]
[®))
o0

K

Kenner synthesis
Ketorolac 238
Knorr synthesis 256

Knorr’s pyrrole, see Pyrrole, 3,5-bis(ethoxycarbonyl)-2,4-dimethyl-

L
[Lactams

9,1
w
9]

conversion to 4-acetoxyazetidinones
reaction at carbonyl group
ring synthesis
[Lactones, ring opening via nucleophilic attack

Lamivudine

| =] ] o] |un]]lwn]]lwn
O | O] |W] W] |w] ||
B[] |9] o] ][9] [

Lamotrigine

[\
0
~

Lawesson’s reagent
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Index terms

Leflunomide
Leimgruber-Batcho synthesis
Literature of heterocyclic chemistry
Lithiation
by deprotonation, mechanism
by Hal exchange, mechanism
five-membered heterocycles
positional selectivity
reagents for
regioselectivity, factors controlling
six-membered heterocycles
solvents for
Lithio derivatives, conversion to Zn, B, Si and Sn reagents
Losartan
LSD
Lupinine

Lysergic acid diethylamide, see LSD

M
Madelung synthesis

Malvin chloride
Mannich reaction, see under individual heterocycles
Meisenheimer complexes
Melamine
Melatonin
6-Mercaptopurine
Mesoionic compounds, structures
Metallation, competitive
Methotrexate
Methoxatin

total synthesis
N-Methylpyrrolidone
Metrinidazole
Minisci reaction

Mitomycin C
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Index terms

Morphine

Mucohalic acids

N
NADP, see Nicotinamide adenine dinucleotide
NADPH, hydride donation by
Naphthalene, bond lengths
Naphthalene, structure
1,6-Naphthyridine
1,2,3,4-tetrahydro-, ring synthesis
2,6-Naphthyridine
3-phenyl-, 2-oxide, ring synthesis
Nemertelline
total synthesis
Nenitzescu synthesis
Niacin see Nicotinamide
Nicotinamide
Nicotinamide adenine dinucleotide
Nicotine
Nitration, see under individual heterocycles
Nitrene insertion
Nitrenes, in ring synthesis
Nitrile oxides, dipolar cycloadditions
Nitroarenes, from pyryliums
Nitrofurazone
"H NMR coupling constants
'"H NMR spectroscopy
BC NMR spectroscopy
N'NMR spectroscopy
Nomenclature

Norbornadiene

as ethyne equivalent in cycloaddition giving a pyridine

Nucleic acids
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Index terms

Nucleophilic substitution
aromatic, mechanism
of six-membered heterocycles
positional selectivity
Nucleosides

Nucleotides

o
Octaethylhemiporphycene, ring synthesis
Octaethylporphyrin, total syntheses
Omeprazole
Ondansetron
total synthesis
Ornithine
1,3,4-Oxadiazinone, 2-methoxycarbonyl-5-phenyl-, as diene in 2-pyrone synthesis
1,2,4-Oxadiazole, nomenclature/numbering
1,2,4-Oxadiazole
ring synthesis
of 3-(4-chlorophenylsulfonylmethyl)-5-ethoxycarbonyl-
of 3-methyl-5-(3,5-dimethoxyphenyl)-
of 3-(4-methylphenyl)-4H-5-one
of 3-phenyl-5-(2-amino-4-(2-hydroxyethoxy)furan-3-yl)-
1,2,5-Oxadiazoles
ring-deprotonation and ring opening
ring synthesis
of 3-phenyl-
nomenclature/numbering
1,3,4-Oxadiazole
ring synthesis
of 2-(furan-2-yl)-5-phenyl-
of 2-phenyl-
nomenclature/numbering
Oxanosine
1,4-Oxazinone

3,5-dichloro-6-phenyl-, in cycloaddition giving a pyridine
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Index terms

Oxaziridine
nomenclature/numbering
ring synthesis
of chiral
chiral, use in asymmetric hydroxylation
Oxazole
nitration
nomenclature/numbering
Oxazoles
4-aldehydes and -ketones, isomerisation
C-alkyl-, deprotonation at side-chain
N-alkylation
ANRORC process
aza-dienes in cycloadditions
C-deprotonation
C-H exchange
halogenation
2-halo-, nucleophilic displacements
2-lithio-4-methyl-, ring opening
Mannich reaction
protonation, basicity
reaction with singlet oxygen
ring synthesis
of 5-amino-4-cyano-2-c-propyl-
of 4,5-bis(ethoxycarbonyl)-
of 5-(1-t-butoxycarbonylaminoethyl)-
of 4-cyano-5-methoxy-2-phenyl-
of 2,5-diphenyl-
of 4-ethoxycarbonyl-
of 4-ethoxycarbonyl-5-phenyl-
of 5-ethoxy-2-c-hexylcarbonyl-
of 5-ethoxy-4-methyl-
of 2-methyl-5-phenylsulfonylmethyl-
of 5-methoxy-4-methoxycarbonyl-2-(5-methoxy-2-phenyloxazol-4-yl)-
2-trimethylstannyl-4-methyl, Pd(0) coupling

a 2-trimethylsilyl derivative, ipso substitution
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Index terms

Oxazoles (Continued)
2-zincio-
Oxazoliums
C-H exchange
2-lithio-1-trihydridoboryl-
ring opening
Oxazolones
conversion to halide
mesoionic
acyl-, as dienophiles in cycloadditions
Oxetane
ring openings by nucleophilic attack
Oxetanes
formation by hv addition of aldehydes/ketones to furans
ring synthesis
2H-Oxete
Oxidation of heterocycles
Oxidative addition (Pd-catalysis)
3-Oxidopyridinium, dipolar cycloaddition
Oxindole
deprotonation
reaction with aldehydes
tautomerism
Oxindoles
ring synthesis
of 1-ethyl-4-methyl-
of 1-ethyl-6-methyl-
of 3-ethyl-1-methyl-
of 6-fluoro-
of 3,3-spirocyclohexane-1-methyl-
Oxiranes
Oxy- and Thiadiazoles
amino-
halo-, nucleophilic substitution, relative reactivities

mercuration
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Index terms

Oxy- and Thiadiazoles (Continued)

relative aromaticities

P
Paal-Knorr synthesis of pyrroles

Paal-Knorr synthesis of furans
Palladation (aromatic substitution)
Palladium complexes, structure
Palladium-alkene complexes (Pd-catalysis)
Palladium-catalysis

reaction types
Papaverine

total synthesis
[6.6]Paracyclophane, total synthesis
Paraquat
Paterno-Biichi reaction
Payne rearrangement
Pechmann synthesis
Pelargonidin chloride, total synthesis
Pemirolast
Penicillins
Pentazine
Pentazole, structure
Pentothal, ring synthesis
Pfizinger synthesis

Phenanthrene

2-ethoxycarbonylpyrrolo[3,4-/]-, ring synthesis

Phenols, from pyryliums
2-Phenyl-1-benzopyrylium, see flavylium
Phenylbutazone

Photosynthesis

Phthalazine, nomenclature/numbering
Phthalocyanine

Picolines, see Pyridines, methyl-
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Index terms

Pictet-Gams synthesis
Pictet-Spengler synthesis
Pigments, in flowers, grapes, wine
Pinacyanol
Piper azine

diketo-, from amino acids
Piperideine

trimerisation
Piperidine

basicity

dipole moment

nucleophilicity, N-alkylation
Piperidine, 1-methyl-
Piperidines

conformation

orientation of N lone pair
pK, Values for deprotonation of five-membered heterocycles
Plancher rearrangement
Plant-growth regulators
Poly(pyrrole)
Poly(thiophene)
Pomeranz-Fritsch synthesis
Porphobilinogen

total synthesis
Porphyrin, from porphyrinogen
Porphyrinogen, ring synthesis
Prialdoxime
Protonation see also under individual

heterocycles
Protoporphyrin IX
Pteridines
Pterins
Purine

decomposition in acid

nomenclature/numbering
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Index terms

Purine (Continued)
tautomerism

Purines

2-acetylamino-6-diphenylaminocarbonyl-oxy-, selective N-9-alkylation

alkylamino-, synthesis via Dimroth rearrangement
N-alkylation
via anions
7/9 regioselectivity
amino-
diazotisation
replacement of N with Hal
side-chain N-alkylation via Dimroth rearrangement
a 2-amino-, diazotisation
a 6-amino-, side-chain N-alkylation
a 6-amino-, conversion to 6-(1,3,4-triazol-1-yl)-
2-arylsulfonyl-, nucleophilic displacements
6-benzylamino-2-(2-hydroxyethyl)amino-, from solid phase synthesis
a 6-bromo-, displacement with N, Pd(0) catalysis
an 8-bromo-2,6-diamino-, Pd(0) coupling
a 6-chloro, conversion to 6-benzoyl-
a 6-chloro-, Ni(0) coupling
C-deprotonation, regioselectivity
N-deprotonation, acidity
halo-
nucleophilic displacements, Cu-catalysis
regioselectivity
trimethylamine catalysis
halogenation
a 2-i0odo-4-amino-, nucleophilic displacements
a 2-iodo-6-amino-, Pd(0) coupling
lithiation
a 2-lithio-6-chloro-8-trimethylsilyl-
6-lithio-9-(tetrahydropyran-2-yl)-
8-lithio-9-(tetrahydropyran-2-yl)-
an 8-lithio-6-amino-
an 8-lithio-6-chloro-
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Index terms Links

2-acetylamino-6-diphenylaminocarbonyl-oxy-, selective N-9-alkylation (Continued)

an 8-lithio-6-chloro-2-trimethylsilyl-
8-methyl-N-protection
N-oxidation
OXYy-
O-acylation, pyridine catalysis of 475
N-alkylation 475

O-alkylation and acylation
N-deprotonation, acidity
reaction with phosphoryl chloride

replacement of O with Hal

IR IBRE IR IR
DD DA ][N

of O with N
of O with S 477
tautomerism 475
oxy- and amino-, coupling with ArN,"
N-protonation, basicity
ring synthesis
of 3-amino-
of 6-amino-2,8-dimethyl-
of 7H-6-amino-7-methyl- 482
of 6-amino-3-methylthio-9-(protected)ribosyl- 484
of 7-benzyl-7H-
of 9-benzyl-2,6-bis(ethoxycarbonyl)-
of 6-chloro-2-amino-9-(4-hydroxybutyl)-
of 6-chloro-9-ribosyl-
of 2,6-diamino-8-(4-methoxyphenyl)- 480
of 8-methyl- 480
a 6-(1,3,4-triazol-1-yl)- in nucleophilic displacements

2,6,8-trichloro-, with nucleophiles
regioselectivity
side-chain reactivity
thio-

Purine-2,6-dione

BEEE
[oN) NI
\O [ I=1 =)

8-nitration
ring synthesis
of 1-methyl-

N
—
W
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Index terms

Purine-2,6-dione (Continued)
of 2-thio-3-methyl-8-phenyl-
of 2-thio-9-ribosyl-
Purin-6-one
a 2-amino-, diazotisation
ring synthesis
of 8,9-dimethyl-
of 2-trifluoromethyl-9-(4-methylphenylmethyl)-
Purin-8-one
ring synthesis
of 6-amino-9-benzyl-
Puriniums
2H-Pyran
lithiation
nomenclature/numbering
2H-Pyrans, 2-hydroxy-, ring opening
4H-Pyran
lithiation
nomenclature/numbering
Pyrazine
alkylation at N
nomenclature/numbering
reduction
Pyrazines
2-amino-3-cyano-, from an N-oxide
2-amino-, diazotisation
a 2-bromo-derivative, Pd(0) coupling
2-bromo-5-amino-3-ethoxycarbonylmethyl-6-methoxycarbonyl-, Pd(0) coupling
2-chloro-, nucleophilic substitution
in cycloadditions
2,5-dimethyl-, side-chain oxidation, selectivity
as food aroma components
intramolecular cycloaddition giving pyridines
2-lithio-
2-lithio-2,5-di-s-butyl-N-oxide
3-lithio-2-chloro-
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Index terms

Pyrazines (Continued)
2-methoxy-, nucleophilic displacement
2-methyl-, chlorination
N-oxidation
protonation, basicity
radical acylation
ring synthesis
of 2-amino-5,6-dimethyl-3-carboxylic acid
of 2,5-dibenzyl-
of 2,3-dicyano-5,6-diphenyl-
of 2,5-diethoxy-3,6-dibenzyl-
of 2,5-dimethyl-3-n-propyl-
of 2-ethyl-3-methyl-
Pyrazine N-oxide
2,5-dimethyl-, reaction with phosphoryl chloride
2-amino-, reaction with trimethylsilyl cyanide
6-lithio-2,5-di-s-butyl-
Pyrazinium, 3-oxido-, dipolar cycloaddition
Pyrazin-2-one, 3-phenyl-, nitration
Pyrazin-3-one, N-alkylation
Pyrazole
synthesis from pyrimidine
nomenclature/numbering
sulfonation
Pyrazoles
C-acylation
N-acylation
alkyl-, acidity of side-chain
N-alkylation
amino-
4(5)-amino-, as diene in cycloaddition
3-cyano-1-methyl-, hy isomerisation, mechanism
C-deprotonation
N-deprotonation, acidity
from 4-pyrones
1,4-dilithio-
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Pyrazoles (Continued)

halogenation
5-lithio-4-bromo- 1-phenylsulfonyl-
5-lithio-1-pyrrolidin-1-ylmethyl-
5-(4-methylphenyl)sulfonyl-1-phenylsulfonyl-, 5-radical stannylation
nitration 433
0Xxy-, tautomerism 439

3-phenyl-1-(2-carboxyethyl)-, intramolecular acylation
N-protecting groups for C-deprotonation
protonation, basicity

reaction with cyanamide

W W W ]]|W]|w
1A DS I EN =)

reduction

ring synthesis

=~
=
(=]

of 3-amino-

of 3-bromo-4-methoxycarbonyl-5-methyl-
of 3,5-dimethyl-

of 3-formyl-

of 3- and 5-methyl-1-benzyl-

of 2-(thien-2-yl)-

N IESIEDIERIES
EN BN IEIEIRS
[0 | =t L E=2 1 E=2 1 ")

of 3-tri-n-butylstannyl-5-ethoxycarbonyl- 442
of 3-trimethylsilylmethyl- 441
tautomerism
Pyrazol-3-one, ring synthesis
Pyrazol-5-one
4-bromo-3-methyl-, oxidation to an allene
3-methyl, 4-bromination
ring synthesis
of 3-methyl-1-phenyl- 440
Pyrazolo[2,3-b]pyridazine
ring synthesis 497
Pyrazolo[l,5-a]pyridine
a 2-lithio-, ring cleavage
a 7-lithio-
Mannich reaction
nomenclature/numbering
ring synthesis 495
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Pyrazolo[l,5-a]pyridine (Continued)
of 3-ethoxycarbonyl-
of 2-methyl-
Vilsmeier formylation
Pyrazolones, reaction with aldehydes
Pyrazophos
Pyridate
Pyridazine
alkylation at N
nomenclature/numbering
nucleophilic alkylation
radical substitution
ring synthesis
Pyridazines
2-chloro
from pyridazine N-oxide
lithiation
3-chloro-, nucleophilic displacement
3,6-dichloro-, lithiation
3,6-di-iodo-, selective nucleophilic displacement
6-dimethylamino-3-iodo-, Pd(0) coupling
2-ethoxycarbonyl-, by radical substitution
intramolecular cycloaddition
2-lithio-
3-lithio-2,6-dichloro-
4-lithio-3,6-dichloro-
5-lithio-4-#-butylcarbonylamino-
3-methoxy-6-methyl-, N-alkylation, regioselectivity
3-methyl-, N-alkylation, regioselectivity
4-methoxy, reaction with malononitrile
6-methoxy- N-oxide, reaction with an enamine
4-methyl-3,6-diphenyl-, ring synthesis
protonation, basicity
Reissert adduct
ring synthesis

of 5-benzoyl-3,6-bis(methoxycarbonyl)-4-trimethylsilyl-
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Index terms

Pyridazines (Continued)

of 3-bromo-6-ethoxycarbonyl-

of cyclohexano[c]-6-phenyl-

of 4,5-di(adamant-1-yl)-

of 3,6-di-t-butyl-

of 3-hydroxymethyl-

of 3-phenyl-5-nitro-

of 4-tri-n-butylstannyl-
3.4,6-trichloro-, nucleophilic substitution
4-zincio-3,6-dimethoxy-

Pyridaziniums
1-dicyanomethyl-3-methyl-, 4-nucleophilic addition
1-ethoxycarbonyl, selectivity of nucleophilic addition
1-tosyl, addition of cyanide

Pyridazine N-oxide
nitration
reaction with phosphoryl chloride
2-methoxy-, alkenylation
3- & 4-nitro-, nucleophilic displacement

Pyridazin-3-one
ring synthesis

of 6-hydroxy-
of 6-methyl-
of 6-(3-trifluoromethylphenyl)-

Pyridazinomycin

Pyridine
C-acetoxymercuration
N-acylation
N-alkylation
C-amination
N-amination
aromaticity
base-catalysed C-H exchange
basicity
canonical structures

dimerisation, reaction with Na; Ni
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Index terms

Pyridine (Continued)

dimerisation with trimethylsilane
dipole moment

electron addition

electrophilic addition to N
electrophilic substitution

effect of substitutents
regioselectivity
relative reactivity
C-H exchange
formation of a radical with metals
C-halogenation
N-halogenation
lithiation
effect of directing groups
N lone pair
metallation
C-nitration
N-nitration
nomenclature/numbering
nucleophilic displacment of halide
nucleophilic substitution
mechanism
regioselectivity
oxidation
N-oxidation
photochemical isomerisation
N-protonation, basicity
radical substitution
acylation
alkylation
halogenation
phenylation
reaction at N with benzaldehyde

with chromium hexacarbonyl
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Index terms

Pyridine (Continued)
with hexafluoroacetone then lithiation
with lithium aluminium hydride
with thionyl chloride
reduction
reductive dimerisationwith Zn/Ac,O
structure
C-sulfonation
N-sulfonation
Pyridine N-oxide
dipole moment
photochemical ring opening
4-chloro-, radical substitution
Pyridine N-oxides
addition of acetylides
of Grignard reagents
2-alkyl-, conversion into 2-acetoxyalkylpyridines
chloro-, relative reactivity to nucleophiles
conversion into 2-cyanopyridines
to acetoxypyridines
electrophilic substitution
halogenation
introduction of C-Hal with loss of O
mercuration
nitration
nucleophilic substitution
O-alkylation
reactivity to electrophilic substitution
reactivity to nucleophilic substitution
removal of O
sulfonation
Pyridine-sulfur trioxide complex
conversion into pyrylium perchlorate
ring opening with base
Pyridines

2-acylthio-, use in synthesis of ketones
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Pyridines (Continued)
alkyl-

deprotonation/acidity of side-chain

||
=[]
H
%)

oxidation of side-chain
amino-

acylation

alkylation

basicity

diazotisation

protonation, regioselectivity

structure

R IR IR IR IR=ZIR=ZIR=
NI [N || WD

2-amino-, nitration

—
—
=

2-amino-4-methyl-, via Chichibabin reaction

2-amino-5-methyl-, diazotisation

3]
9%

2-bromo-
Pd(0) coupling

reaction with thiourea

O ||
NAIES

3-bromo-
Pd(0)-catalysed displacement with N or S
Pd(0) coupling
hv displacement of Hal with enolate

a 3-bromo-5-intramolecular radical cyclisation

I Kol L ool | PN | Reee)
IR IS

3-bromo-5-methyloxycarbonyl-, Pd(0) coupling
5-n-butyl-2-carboxylic acid, see Fusarinic acid

2-carboxylic acid, bio-oxidation to 6-pyridone

=][E]
— ||\

chloro-, relative reactivity in nucleophilic substitution
3-chloro-

from pyrrole

Pd(0) coupling
4-chloro-, nucleophilic displacement with benzotriazole
4-chloro-3-iodo-2,6-dimethyl-, selective Pd(0) coupling
6-chloro-2-methyl-, bio-oxidation to acid
2,5-dibromo-, Pd(0) coupling, selectivity
2,6-di-z-butyl-, sulfonation
3-diethylboryl-
4-diethylboryl-

W N
FEEEREEEE
=l |IE R EN =N BT I | B NS
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Pyridines (Continued)
1,2- & 1,4-dihydro-
1,2-dihydro-
1-alkoxycarbonyl-
1-methoxycarbonyl-, Diels-Alder reactions
1,4-dihydro-
1,4-bis(trimethylsilyl)-
1-alkoxycarbonyl-
l-aryloxycarbonyl-
3-acyl-
4-dimethylamino- see DMAP
2-ethynyl-, hydration
3-hydroxy-
Mannich reaction
iodination
lithiation, influence of substituents on regioselectivity
lithio derivatives
2-lithio-
3-lithio-
3-lithio-2-bromo-
3-lithio-4-#-butoxycarbonylamino-
3-lithio-4-chloro
3-lithio-2-chloro-4-iodo-
3-lithio-5-bromo-2-methoxy-
3-lithio-4-chloro-2-phenylamincarbonyl-
4-lithio-
4-lithio-3-bromo-
4-lithio-2-chloro-3-iodo-
4-lithio-3-methoxymethoxy-
3-lithiomethyl-4-#-butoxycarbonylamino-
3-magnesio-2-bromo-
3-magnesio-2-¢-butylaminocarbonyl-
4-magnesio-2-chloro-
2-magnesio-5-cyano-
manufacture

4-methanesulfonyl-, nucleophilic substitution
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Index terms

Pyridines (Continued)
methyl-, acidity of side-chain hydrogens
2-methoxy-5-nitro-, VNS substitution at C-2
2-methoxy-, bromination
2-methyl-
reactions at methyl
condensation with DMFDMA
natural occurrence
3-nitro-6-methoxy-, VNS substitution at C-2
4-nitro-, nucleophilic substitution
nucleophilic C-alkylation and —arylation
2- and 4-potassio-
a 2,3-quinodimethane
reduction to 1,2,3,4-dihydro with a silane
ring synthesis
from 1-aza-1,3,5-trienes
of 1,4-dihydro-4-(3-nitrophenyl)-5-ethoxycarbonyl-3-ethoxyethoxycarbonyl-6-
diethoxymethyl-
of cyclopentano[b]-6-methyl-
of 3-cyano-6-ethoxycarbonyl-2,4-dimethyl-
of 3,5-diacetyl-2,4,6-trimethyl-
of 1,4-dihydro-
of 4-diethylamino-5-methyl-3-ethoxycarbonyl-
of dihydropyrano[3,4-b]pyridine
of dihydropyrano[3,4-c]pyridine
of 2,3-dimethyl-4-carboxylic acid
of 3-ethoxycarbonyl-2-methyl-
of 3-ethyl-4-n-propyl-
of 3-hydroxy-2-methyl-
of 3-hydroxy-6-i-propyl-
of 3-hydroxy-6-methyl-
of 2-methoxy-4-methyl-5-nitro-
of 4-methylthio-2,6-bis(pyridin-2-yl)-
of 1’-oxocyclopentano[c]-6-methyl-2-n-propyl-
of 1,2,3,6-tetrahydro-1-z-butoxycarbonyl-2-methoxycarbonyl-
1,2,5,6-tetrahydro-
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Index terms

Pyridines (Continued)
2,3,4,5-tetrahydro-, see piperideine
3-tri-n-butylstannyl-2-bromo-, Pd(0) coupling
2-trimethylsilyl-
4-trimethylsilyloxy, N-alkylation
2-trimethylstannyl-
ipso substitution
Pd(0) coupling
2,3,6-trimethyl-, bio-oxidation to 6-mono-acid
4-trimethylsilyloxy-, N-alkylation
2-trimethylstannyl-, ipso substitution
4-trimethylstannyl-, use of 4-substituent as blocking group
2-vinyl-, addition of malonate to side-chain
2-zincate
Pyridine-4-sulfonic acid, sodium salt
Pyridinium tribromide
on solid phase, as brominating agent
Pyridinium ions, structure
Pyridiniums
addition of Grignard reagents
alkyl-, deprotonation of side-chain
1-t-butyldimethylsilyl triflate
chloro-, relative reactivity in nucleophilic substitution
N-dealkylation
6-ethyl-3-methoxy-1-methyl-, hv cyclisation
1-fluoro-, 2-addition of enol ether
N-imide, dipolar cycladditions
intramolecular nucleophilic cyclisation
2-lithio-1-trifluoroboryl-4-methyl-
1-(2,4-dinitrophenyl)-, ring opening with base
1-fluoro-
1-methyl-
addition of nitromethane anion
photochemical reaction with water
1-methyl-3-nitro-, addition of malonate anion

oxidation
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Pyridiniums (Continued)

reduction

=[]
N

1-trifluoromethanesulfonyl-, 4-addition of phosphine
Pyridinium-1-sulfonate, see Pyridine-sulfur trioxide complex
Pyrido[3,2-b]benzothiophene, ring synthesis
Pyridone anions, alkylation
Pyridones
acidity
anions by deprotonation of
basicity
canonical structures
electrophilic substitution, mechanism
electrophilic substitution, regioselectivity
halogenation
C-metallation
nitration
replacement of O with Hal
replacement of O with N
structure
tautomerism
2-Pyridone
reaction with dienophiles
2-Pyridones
1,3-bis(1-methyl-2-pyridone), hv cyclisation
3-methoxy-1-tosyl-, in Diels-Alder
4-methoxy, from N-oxide
1-methyl
electrophilic palladation then Heck coupling
4-lithio-1-lithiocarboxylate-
photochemical dimerisation
from 1-methylpyridinium iodide
ring synthesis
of 4,5-bis(methoxycarbonyl)-
of 3-cyano-4-ethoxycarbonyl-6-methyl-

—_— =] — —_— —_
[=2 | k=1 | K==} O |0 ||\© [=3 | kel | fe e} O ||\© Nel — [o)} N2 I [=]
FEE mEEE EEE B coEEEEEREzEEE EE

of 3-cyano-4-(4-methoxyphenyl)-
of 3-cyano-6-methyl-

—_
=t
N
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2-Pyridones (Continued)
a 4-triflate in Pd(0) coupling
1-trimethylsilylmethyl-, ipso displacement
4-Pyridone, O/N-acetylation
4-Pyridones
1,2-bis-(4-pyridon-1-ylmethyl)benzene, hv cyclisation
1-benzoyl-2,3-dihydro-2-methyl-, from solid phase synthesis
ring synthesis
2-lithio-1-methyl-
of 1-methyl-5-phenyl-
from 4-pyrones
a 2-sulfonyl-, nucleophilic displacement, cleavage from solid phase
Pyrido[4,3-c]-2-pyrone, ring synthesis
Pyridoxine
total synthesis
3,4-Pyridyne
Pyrimethamine
Pyrimidine
N-alkylation
bromination
N,N’-dialkylation
nomenclature/numbering
reaction with hydrazine
reduction
Pyrimidine N-oxide
ring synthesis
of 1-(4-pyridyl)-
Pyrimidines
5-allyl-2,4,6-trichloro-, with nucleophiles regioselectivity
allylstannane addition with chloroformate
2-amino-
bromination
Dimroth rearrangement
quaternisation

5-bromo-

This page has been reformatted by Knovel to provide easier navigation.

619

Links

i ot
im mE=
W || oo — |

— [am— —lln]ll—]|—
O [} | EN] N No ol | NN | RV, | Feul) | N}
N O||l=||N]||n]||2]||H]|]|—

—
Ned
D

N ===
[« | e} | AN} | NNoj | Ko
N I EN IR =

[\
=
N

Ll el B R
B o | 1=

— oo
O |||
T AIENES



620
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Pyrimidines (Continued)
from furfural
radical substitution at C-4
5-bromo-2-chloro-4-styryl-, Pd(0) coupling at C-5
5-bromo-2,4-di-t-butoxy-, Pd(0) coupling
5-bromo-2,4-dichloro-, Pd(0) coupling at C-4
5-chloro-2-methylthio-4-trimethylstannyl-Pd(0) coupling

NN} B\OH I ISR | I S]
= 1 F=3 1 =2 I =
N [|W | B]]\O

[\SRIS]
=3 | k=
QI || W

2-chloro-
6-nucleophilic addition with retention of Hal
nucleophilic displacement, mechanism
Pd(0) coupling

nucleophilic substitution

o
1ol
el | =1 | =]

3]
[\°)

relative reactivity

trimethylamine catalysis for CI” displacement

\]
(=
(=]

2-chloro-5-phenyl-4-styryl-, Pd(0) coupling
4-chloro-6-benzylamino-, reaction with methoxylamine
4,5-diamino-, ring synthesis of pteridines

5,6-diamino-, ring synthesis of purines and pteridines

[\SN IR SN RNSR I I SR |} S
el | B L A =2 ] =
Alloalln]|SD]] @

2,4-diamino-, diazocoupling

[\
S
5

2,4-di-t-butoxy-5-boronic acid, Pd(0) coupling
2,4-dichloro-

nucleophilic substitutions

selectivity in nucleophilic displacement

2,4-dichloro-6-methoxy-, selectivity in nucleophilic displacement

NN || —
=2 1IE=3 1 =3I R=
=11i=11I=1]| =)

2.4-dichloro-5-fluoro-, selectivity in dechlorination

2,4-dimethyl-, deprotonation at methyl

N =
— | 1\O
S S)

4,5-dimethyl-, bromination at methyl, regioselectivity
5-ethoxycarbonyl-, in cycloadditions

halo-, Pd(0) coupling

intramolecular cycloaddition giving a pyridine
lithiation, selectivity

2-lithio-3-bromo-

NSRS LSRR
sEEHEE
W=l ||n

4-lithio- 201
4-lithio-5-bromo- 202
5-lithio-2,4-dichloro- 202
5-lithio-2,4-dimethoxy- 202

This page has been reformatted by Knovel to provide easier navigation.
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Pyrimidines (Continued)
6-lithio-2,4-dichloro-
2-methanesulfonyl-, in nucleophilic displacements
2-methanesulfonyl-5-ethoxycarbonyl-, nucleophilic displacement
4-methoxy-, nucleophilic displacement
4-methyl-, deprotonation at methyl
methyl-, radical substitution at methyl
N-oxidation
protonation, basicity
4-phenyl-, radical substitution
a 5,6-quinodimethane
radical alkylation, selectivity
ring synthesis
of 2-amino-5-phenylsulfonyl-
of 4-amino-5-cyano-2-methyl-
of 2,6-bis(ethoxycarbonyl)-4-dibenzylamino-5-methyl-
of cyclohexanole]-
of cyclopentano|d]-
5-tri-n-butylstannyl-2-methylthio-, Pd(0) coupling
a 2-sulfonyl-, nucleophilic displacement, cleavage from solid phase
a 4-tri-n-butylstannyl-
2.,4,6-trichloro-, synthesis
2,4,6-trimethyl-, deprotonation at methyl, regioselectivity
Pyrimidine-2,4-dione, see Uracil
2-Pyrimidones
4-amino-, iodination
4-amino-5-iodo-, Pd(0) coupling
a 4-arylsulfonyloxy-, Grignard addition at C-6
6-methyl-, side-chain metallation
ring synthesis
of 2,4-dimethylcyclohexanole|-
2,4-diphenylcyclobutano[e]-
a 2-thio-4-(1,2,4-triazol-1-yl)-, nucleophilic substitution at C-4
4-Pyrimidones
bromination

2-ethoxy-, replacement of O with S
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Index terms

4-Pyrimidones (Continued)
2-methylthio-3-benzyloxymethyl-, nucleophilic displacement
ring synthesis
of 6-amino-2-methyl-
of 6-cthyl-
2,3,6-trimethyl-, photochemical isomerisation
6-Pyrimidones
ring synthesis
of 4-hydroxy-
of 4-hydroxy-2-methyl-
a-Pyrone see 2-pyrone
yPyrone see 4-pyrone
Pyrones
canonical structures
2-Pyrone
in cycloadditions
halogenation
nitration
nomenclature/numbering
hv cyclisation
ring-opening
protonation at carbonyl O
reaction with ammonia
ring synthesis
structure
synthesis from coumalic acid
2-Pyrones
3-bromo-, in cycloadditions
5-bromo-
in cycloadditions
Pd(0) coupling
5-carboxy- see Coumalic acid
as dienes
3-ethoxycarbonyl-4-n-butyl-6-methyl-, ring synthesis
4-hydroxy-6-methyl-, alkylation at side-chain methyl

as lactones
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2-Pyrones (Continued)
ring synthesis
of 3-acetylamino-6-acetoxymethyl-

of 5-ethyl-3-methyl-4-n-propyl-

—_ =] —
[ 1 e 1 BN
W || W ||Ww

of 6-carboxy-5-ethyl-

of 5-methyl-6-tri-i-propylsilylcyclopentano[c]- 164
of 4- and 5-tri-n-butylstannyl-6-methoxycarbonyl-3-phenyl- 163
S5-vinyl-, as diene in cycloaddition
4-Pyrone
alkylation at carbonyl O

by decarboxylation of chelidonic acid

nomenclature/numbering

e | e | el |
|||l
N =lLP] D

protonation at carbonyl O

ring opening with hydroxide 157
structure 156
4-Pyrones

alkyl, condensation at side-chain

condensation at C-4

3 Id =N
=1 e i=)

2,5-diethyl-, conversion to tosylimine

hv conversion

—
()]
W

into 2-pyrones

into cyclopentenones

—
W
9

as S-oxy-a,F-unsaturated ketones
reaction with amines
with Grignard reagents

with hydrazines

el | e 1 L I N I IS
R IR IR 1A N S
Al A IR N=]

with hydroxylamine
ring synthesis
of 3-acetyl-2-hydroxy-6-methyl-

—
N
W

of 2,6-dicarboxylic acid

of 2,6-diethyl-3,5-dimethyl-

of 3-ethoxycarbonyl-6-phenyl-
of 2-(3-furyl)-

of 6-methyl-cyclohexano[b]-

of 2-(4-methylphenyl)-6-phenyl-

U ) U | U | U ) .
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Pyrrole
C-acylation
addition of methylene
alkylation
aromaticity
bond lengths
canonical structures
coupling with ArN,"
C-deprotonation
dimerisation
dipole moment

electrophilic substitution

comparison with aniline

effect of substituents
positional selectivity
halogenation
Mannich reaction
nitration

N lone pair

nomenclature/numbering

radical benzoyloxylation

reaction with acetone
with hydroxylamine

sulfinylation

sulfonation

trimerisation

Vilsmeier acylation

Pyrroles

2-(2-acetamido-2,2-bis(ethoxycarbonyl)ethyl)-

acidity
acyl

N-acylation

alkyl-, bromination at side-chain

N-alkylation
2-amination

amino-
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Pyrroles (Continued)
N-arylation, Pd(0) catalysis
basicity

[N | 1\ |} § )
O || \O || o0

2-boronic acid-1-phenylsulfonyl-
1-t-butoxycarbonyl-

N
=
=

2- and 2,5-dibromination

[\
(V)]
—_—

as diene in cycloadditions
1-t-butoxycarbonyl-3-n-hexyl-, selective lithiation
2-t-butyldimethylsilyloxy-1-#-butoxycarbonyl-, reaction with aldehyde
1-t-butoxycarbonyl-
1-n-butyl-, ring synthesis

NS FENCN | 1 \ON | B OR | § ]
IR IS
=3 A IR IR

2-carboxamide- 1-z-butoxycarbonyl-, Birch reduction

[\
W
(=)

3-carboxylate-1-Adoc-, Birch reduction and trapping

N
W
[\*}

2-cyano-, hv isomerisation to 3-cyano-
2-cyanomethyl

C-deprotonation

N-deprotonation

2,3-dihydro-1-methoxycarbonyl-

2,5-dihydro-

2,5-dihydro-3-methyl-1-phenyl-, dehydrogenation

NSRRI I N RS
I IIE IR I
=2 1= =N | RS

NN I 1\S]
e
\O || DD

2,5-dilithio-1-#-butoxycarbonyl-
2,5-dimethyl, bio-oxidation to mono-acid
2,4-dimethyl-3-ethyl-5-ethoxycarbonyl-, selective 2-methyl oxidation

2,5-dinitro-1-methyl-, nucleophilic displacement

DI ||
HE R
DD [

2,3-dinitro-1-methyl-, selective nucleophilic displacement

N
i
(=)

2,5-dihydro-1-phenylsulfonyl-

[\
W
98]

3,4-dimethyl-2-carboxylic acid, decarboxylation
2-dimethylaminomethyl-, displacement of N with nucleophiles
electrophilic substitution, relative reactivity

halo-

2-hydroxy-, tautomerism

Dl llwnm]]—=]|lW,
al2][2][=]|2

3-hydroxy-1-methyl-, tautomerism
2-lithio-
1-methyl-

[\
~
0

=]
f—

1-t-butoxycarbonyl-

[\
=
O

1-#-butylaminocarbonyl-
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Pyrroles (Continued)

1-trimethylsilylethoxymethyl-
2-lithio-5-bromo-1-#-butoxycarbonyl-
2-lithio-1-phenylsulfonyl-
3-lithio-1-tri-i-propyl-
5-lithio-1-#-butoxycarbonyl-3-n-hexyl- 247
a 2-methanesulfonyl-, intramolecular nucleophilic displacement 246
1-methoxycarbonyl-
in cycloadditions
with singlet oxygen
1-methyl-
radical substitution
2-amination 255
osmium complex, as diene in cycloaddition 251
4-methyl-3-ethoxycarbonyl-2,5-diiodo-, from the 2,5-diacid
1-phenylsulfonyl-
C-acylation
thiocyanation
physical properties
N-protecting groups for C-lithiation 247
protonation 239
reaction with aldehydes
with carbenes
with oxidising agents
with pyrrole aldehydes
reduction 250
reductive alkylation 243
ring synthesis
of 3-acetyl-4-methyl-
of 3-acetyl-2-ethoxycarbonyl-4-methyl-, ethylene acetal
of 3-acetyl-5-ethoxycarbonyl-4-ethyl-2-methyl-
of 1-benzyl-
of 3,5-bis(ethoxycarbonyl)-2,4-dimethyl- 257
of 3,4-bis(methoxycarbonyl)-2,5-diphenyl- 261
of 5-n-butyl-3-ethoxycarbonyl-2,4-dimethyl-
of 1-n-butyl-5-ethyl-2,3-dimethyl- 261
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Pyrroles (Continued)
of cyclopentano[c]-2-ethoxycarbonyl-

of 2,3-dihydro-5-amino-4-methoxycarbonyl-1-tosyl-

of 2,3-dihydro-4-iodo-2-methoxycarbonyl-5-phenyl-1-(4-methylphenyl)sulfonyl-

2,5-dimethyl-
of 1-dimethylaminocyclopentano[b]-
of 2-ethoxycarbonyl-3-ethyl-
of 2-ethoxycarbonyl-5-(pyrrol-3-yl)-
of 3-ethoxycarbonyl-2,4-dimethyl-
of 3-ethoxycarbonyl-2,5-dimethyl-
of 3-ethoxycarbonyl-4-methyl-2-carboxylic acid
of 4-hydroxy-2,3-bis(methoxycarbonyl)-5-i-propyl-
of 1-methoxycarbonylmethyl-
of 3-methyl-1-phenyl
of 3-nitro-2-n-butyl-
structure
2-(thiophen-3-yl)-, selective formylation
2-tosyl-1-phenylsulfonyl-, radical substitution
1-(3-(1,2,4-triazin-2-yl)prop-1-yl)-, intramolecular cycloaddition
3-tri-n-butylstannyl-1-tri-i-propylsilyl-
1-trimethylsilylethoxycarbonyl-, addition of carbenoid
a 5-trimethylstannyl-, ipso bromination
1-triisopropylsilyl
halogenation
nitration
1-trimethylsilylmethyl-, ipso substitution
3-vinyl-1-phenylsulfonyl-, as diene in cycloaddition
2H-Pyrrole, 3,4-dihydro-, see pyrroline
Pyrrole aldehydes, reduction
Pyrrole carboxylic acids, decarboxylation
Pyrrole ketones, conjugation
Pyrrolidine
basicity
dipole moment

nucleophilicity, N-alkylation
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Pyrrolidines
1-methyl, basicity
2-methoxy-1-methoxycarbonyl-, from electrochemical oxidation
ring synthesis
of 1-benzyl-3,4-bis(methoxycarbonyl)-2-phenyl-
Pyrroline
trimerisation
Pyrrolin-2-ones
3-Pyrrolin-2-one, tautomerism
4-Pyrrolin-2-one, tautomerism
4-Pyrrolin-3-one, tautomerism
Pyrrolium cations
Pyrrolizine, lithiation
3H-Pyrrolizine
nomenclature/numbering
Pyrrolo[l,2-a]pyrazine
nomenclature/numbering
ring synthesis
of 7-n-butyl-
of 4-trimethylsilyl-
Pyrrolo[3,2-b]pyridine see 4-Azaindole
Pyrrolo[3,2-c]pyridine see 5-Azaindole
Pyrrolo[2,3-c]pyridine see 6-Azaindole
Pyrrolo[2,3-b]pyridine see 7-Azaindole
Pyrrolo[1,2-c]pyrimidine
ring synthesis
of 1-methyl-6-(4-methylphenyl)sulfonyl-
Pyrryl anion
canonical structures
reaction with electrophiles, regioselectivity
Pyrryl Grignard reagents, C-acylation
Pyruvate decarboxylase
Pyrylium
addition of hydroxide

of water
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Pyrylium (Continued)
of Wittig reagent
ANRORC reactions

canonical structures

—
W
[\

._‘
~
0

nomenclature/numbering
nucleophilic addition
structure
Pyrylium perchlorate, ring synthesis
Pyryliums

z BmEE=E
i i
2 2mlElmslle

addition of cyanide

of nitromethane anion 153
of organometallic nucleophiles 153
condensation at side-chain alkyl 156

conversion into nitroarenes

into pyridines
deprotonation of side-chain alkyl
nucleophilic addition
3-oxido-, dipolar cycloadditions
proton exchange

reaction with amines

e | Bl 1 e B el e D et B Rl B
R R IR 1 R 1 A I R A 1 A%
NN =AW

reduction of ring

ring synthesis
of 2,4,6-trimethyl- 161
of 2,4,6-triphenyl- 160

of bis(cyclohexano)[b][el-
of 2,6-di-t-butyl-4-methyl-
of 2,6-dimethyl-

— | —
()Y | ko))
= ||

—
(o)}
—

Q

Quaternisation, see also under individual

heterocycles
Quercetin
Quercetrin
Quinazoline

nomenclature/numbering

—
O
B~

ring synthesis
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Quinazoline (Continued)
of 2-(4-methylphenyl)-4-phenyl-
Quinazolone, ring synthesis
Quinazolones, nitration
Quinine
orto-Quinodimethanes
methods of formation

relative stabilities/reactivities

Quinoline 4-carboxylic acid, 2,6-dimethyl-3-phenoxy-, ring synthesis

Quinoline

N-alkylation

amination, regioselectivity

basicity

canonical structures

electrophilic substitution
mechanism
regioselectivity

exchange of C-H

halogenation

hydroxylation

nitration

nomenclature/numbering

nucleophilic alkylation and arylation

nucleophilic substitution
regioselectivity

protonation

radical substitution

reduction of benzene ring

reduction of pyridine ring

Reissert reaction

ring oxidation

ring synthesis

structure

sulfonation

Quinolines

alkyl-, side-chain deprotonation
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Quinolines (Continued)
amino-, basicity
3-boronic acid-2-chloro-, Pd(0) coupling

3-bromo-

— | —
RIEE
B

Pd (0) conversion to boron ester
Pd(0) coupling

chloro-, relative reactivity in nucleophilic substitution

—
S}
~J

1,2-dihydro-, disproportionation
1,2-dihydro-2-cyano-1-tosyl-, from Reissert reaction
halo-, nucleophilic displacement of halide

lithiation

5-lithio-

2-methyl-, radical substitution

4-methyl-, radical substitution

natural occurrence

5-nitro-, in VNS substitution at C-6

1-i-propyl, via radical substitution

2,3-quinodimethane

—_ —_ | = d il | I L e R
[9%) NI INSHINSRI NN RNSRF SR N SR | RVSR | F\SR | [\
N R N | RN | BN L K=Y Ko | AN | Rl | KSR N NS

ring synthesis
of 2-chloro-3-formyl- 140
of 5,8-dimethoxy-2,4-dimethyl- 133

of 7,8-dimethoxy-2,4-bis(methoxycarbonyl)-6-methyl-
of 4,6-dimethyl-
of 2,3-dimethyl-4-phenyl-

of 6-methoxy-3-nitro-

Ll | Bl B e B
wllw|lw ]|~
IS

_
'
(=]

of 4-methyl-2-phenyl-

—
N
o0
W
N
~

1,2,3,4-tetrahydro-, dehydrogenation to quinoline
2,3,8-trimethyl-, selective oxidation to 2-aldehyde
3-trimethylstannyl-

2-zincio-

3-zincio-

Quinoline carboxylic acids, decarboxylation

—_— == —
W W N |W]|w]|w
(e B k=2 § k=20 | Keed 1 A% | k=]

Quinoline-4-carboxylic acids, ring synthesis

Quinoline N-oxide

—
W
N

conversion into 2-cyanoquinoline

nitration

—
(98]
N

This page has been reformatted by Knovel to provide easier navigation.




632
Index terms

Quinoline N-oxide (Continued)
hv ring enlargement
Quinoliniums
addition of cyanide
1-phenoxycarbonyl-
2-addition of allylsilane
2-addition of a TMS-acetylene
4H-Quinolizine, nomenclature/numbering
Quinolizinium
analogy with pyridinium chemistry
nomenclature/numbering
nucleophilic additions; ring opening of adducts
ring synthesis
Quinolones
structure
2-Quinolone
1,3-dilithio-
synthesis from quinoline
2-Quinolones
ring synthesis
of 6,8-dimethoxy-
of 2-methyl-6,7-methylenedioxy-
of 4-methyl-
4-Quinolone
nitration, mechanism
4-Quinolones
ring synthesis
of 2-ethyl-6-nitro-
of 2-methyl-
of 7-chloro-2-ethoxycarbonyl-
Quinoxaline
6-nitro, VNS substitution at C-3
nomenclature/numbering

oxidative degradation of benzene ring
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R
Radical substitution

mechanism

B[]
| [

solvent effect on

Radicals
alkyl
electrophilic
hydroxymethyl
acyl
generation of
nucleophilic
Raloxifene 380
Ramberg-Bécklund reaction 532
Ranitidine 296
total synthesis

W
=
52

Reduction of heterocycles

Reduction, see under individual heterocycles

=

Reductive elimination (Pd-catalysis)

Reference works (heterocyclic chemistry) XVi
Reissert reaction, see under individual heterocycles
Reissert synthesis 357

Resonance energy, see Aromatic resonance energy

Ribavarin
Risperidone
RNA 463
Robinson-Gabriel synthesis
Rosiglitazone
S

Saccharin 449
Saturated heterocycles, ring synthesis 536
Scopine 526
Sempervirine 498
Senecionine 499
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Serotonin
total syntheses
Sharpless epoxidation
Side-chain metallation
five-membered heterocyles
six-membered heterocyles
Silanes
reactions
synthesis
Sildenafil
synthesis
Skatole, see Indole, 3-methyl-
Skraup synthesis
SN(EA)
Solid phase reactions
Stannanes
reactions
synthesis
Staurosporine aglycone, total synthesis
Stavudine
Substitution nucleophilic elimination addition
Sugasawa synthesis
Sulfolane, see Tetrahydrothiophene 1,1-dioxide
Sulfonation, see under individual heterocycles
Sulphapyridine
Sumatriptan
Sydnones
nomenclature and numbering
ring synthesis
Synthesis
of pyridine ring
of pyrrole ring
of pyrylium cation, steps in ring synthesis
retrosynthesis

strategies
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Synthesis (Continued)
typical electrophilic and nucleophilic reactants

typical reactant combinations

T

Tartrazine
Tautomerism
Taylor synthesis
3-TC
TCNQ
Temozolomide
2,2°:5%,3”-Terthiophene, total synthesis
Tetracyanoquinodimethane
Tetrahydrofolic acid
Tetrahydrofuran

basicity

ring opening
Tetrahydrofurans

2,5-dimethoxy-

2-lithio-, ring fragmentation
Tetrahydropyran
Tetrahydropyrans conformation
Tetrahydrothiophene 1,1-dioxide
Tetrahydrothiophene, basicity
Tetrathiafulvalene

ring synthesis

lithiation

trimethylstannyl-, Pd(0) coupling
1,2,3,4-Tetrazine, nomenclature/numbering
1,2,3,5-Tetrazine, nomenclature/numbering
1,2,4,5-Tetrazine

3,6-bis(methylthio)-

nucleophilic addition

nucleophilic substitution

3,6-bis(3,5-dimethylpyrazol-1-yl)-, nucleophilic displacement
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1,2,4,5-Tetrazine (Continued)

3-hydrazino-6-(3,5-dimethylpyrazol-1-yl)-, hydrogenolysis

nomenclature/numbering

ring synthesis

of 3,5-bis(pyridin-2-y1)-

Tetrazole

nomenclature/numbering 505

acidity 505
Tetrazoles

amino-, diazotisation

5-bromo-1-methyl-, nucleophilic displacements
iodination
5-lithio-1-(4-methoxyphenylmethyl)-
5-lithio-1-methyl-

Ol llwn]lwn]|lwm
(e 1k ke ke I =)

Mannich reaction 508
5-phenyl-, 2-alkylation
5-phenyl-2-z-butyl-, 4-alkylation
1-phenyl-5-oxy-, as displacable group, Ni(0)
ring synthesis
of 1-(2-cyanoethyl)-5-(4-methylphenyl)-
of 5-ethoxycarbonylmethyl- 511
of 1-c-hexyl-5-methyl- 511

of 5-phenyl-

of 5-phenyl-1-methyl-

of 1-phenyl-5-thiol
Tetrazolyl anion, canonical structures
Tetronic acid

Tetronic acids, ring synthesis

N W | |Ww (V0 I K90 | B9
[o B B N B K= RO R B D e D
#NO\H»—‘»—A»—A

Thenyl halides, nucleophilic displacements

1,2,3-Thiadiazole

lithiation

nomenclature/numbering 511
1,2,3-Thiadiazole

4-carboxylic acid, ring synthesis 515
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1,2,3-Thiadiazoles
ring synthesis
of 5-thio-
of 4-(4-bromophenyl)-5-methyl-, from solid phase synthesis

[0 B A9, | A9
= Y e
el | N | B4

1,2,4-Thiadiazole, nomenclature/numbering
1,2,4-Thiadiazole
ring synthesis
of 5-chloro-3-methyl-
of 3,5-diphenyl-
1,2,5-Thiadiazole
ring synthesis

W[l
—_ || —
D ||

(O, | RV,
—_ || =
st | K=

nomenclature/numbering
1,2,5-Thiadiazole
ring synthesis
of 3,4-diphenyl, S,S-dioxide-

(9]
—
N

of 3-phthalamido- 516
1,2,5-Thiadiazoles
alkyl-, metallation at side-chain 513

1,3,4-Thiadiazole
2-phenyl-, from 1,3,4-oxadiazole
ring synthesis

of 2-amino-5-benzyl-

(S8 | RO, N | RO ) | KO
—_— ===
Dl ]]lwn

of 2-ethylamino-

nomenclature/numbering 511
1,3,4-Thiadiazole
ring synthesis 515

of 2-amino-5-benzyl-
of 2-ethylamino-
of 5-phenyl-2-thione
nomenclature/numbering
Thiamin

total synthesis

EAG N | N B KON | KL R, | RV
— ol =] l= ==
N |W][|IS]]|—=]lWn]||n]||lwn

Thiamin pyrophosphate
1,2,3,4-Thiatriazoles

5-ethoxy, conversion into ethyl cyanate

(V)]
—
S
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1,2,3,4-Thiatriazoles (Continued)
ring degradation
amino-, interconversion with tetrazolethiolates
Thiazole
nitration
nomenclature/numbering
ring synthesis
synthesis
Thiazoles
N-alkylation
amino-
halogenation
diazotisation
5-bromo-, Pd-catalysed carbonylation
2- & 5-carboxylic acids, decarboxylation
2-chloro-, reductive removal of Hal
C-deprotonation
2,4-dibromo-5-formyl-, from thiazolidine-2,4-dione
conversion to 5-hydroxymethylthiazole
C-H exchange
halogenation
2-halo-, nucleophilic displacements
2-lithio-4-bromo-
4-lithio-2-trimethylsilyl-
2-methyl-4-c-butyl-, condensation at methyl
4-methyl, bio-oxidation to acid
protonation, basicity
ring synthesis
of 2-amino-
of 2-amino-4-(4-chlorophenyl)-5-methyl-, from solid phase synthesis
of 2,4-dimethyl-
of 4-methoxycarbonyl-2-(1-z-butoxycarbonylamino-2-methoxyethyl)-
of 2-methylthio-
sulfonation
4-trimethylstannyl-
4-trimethylstannyl-2-trimethylsilyl-
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Thiazoles (Continued)

2-zincio-
Thiazoliums

C-H exchange

3-(4-iodobut-1-yl)-, ring opening with HO
Thiazolium ylides, catalysts for benzoin condensation
Thiazol-2-one, bromination
Thiazolone, mesoionic
Thieno[2,3-d]imidazole, total synthesis
Thieno[h]isoquinoline, from photocatalysed cyclisation
Thieno[3,2-b]pyrrole, 2-ethoxycarbonyl-, ring synthesis

Thieno[3,4-c]quinoline, ring synthesis

Thieno[2,3-b]thieno[3,2-e]pyridine 3,5-diamino-4-phenyl-, ring synthesis

Thieno[2,3-b]thiophene, ring synthesis
Thieno([3,4-b]thiophene ring synthesis
Thietane
Thietanes, ring synthesis
2H-Thiete
Thiirane
Thiirane carboxylic acid
Thiirane S,S-dioxides, elimination of sulfur dioxide
Thiiranes
removal of S and conversion to alkenes
ring opening reactions with nucleophiles
ring synthesis, from epoxides and thiocyanate
Thio-2-pyridone, S-alkyation
Thio-2-pyrimidone, ring synthesis
Thioindoxyl
4- & 7-chloro-, ring synthesis
3-Thiolen-2-one
aldol condensation
tautomerism
4-Thiolen-2-one, tautomerism
Thiophene

acylation
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Thiophene (Continued)
alkylation
chloromethylation
C-deprotonation
dipole moment
discovery
electrophilic substitution

effect of substituents
positional selectivity
halogenation
Mannich reaction
mercuration
metallation
nitration
nomenclature/numbering
protonation
reaction with carbenes
with isatin
with maleic anhydride
reduction
structure
sulfonation
trimerisation

Thiophenes
2-alkenylation via carbenoid addition
S-alkylation
amino-
2,5-bis(trimethylsilyl)-
3-arylalkenyl-, photocyclisation
S-oxidation
S-oxide, as diene in cycloaddition
3,4-bis(trimethylsilyl)-

ipso monoiodination

3,4-bis(trimethylsilyl)-, ipso substitution

3-boronic acid
Pd(0) coupling
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Thiophenes (Continued)
ipso Mannich displacement
3-bromo-, from 2-bromothiophene

3-bromo-2-iodo-5-methyl-, Pd(0) coupling

o oo ][eo][re
x||lo||of[<
===

2-t-butyldimethylsilyloxy-, reaction with aldehyde

\9}
\1
=)

3-(2-carboxyethyl)-, regioselective intramolecular acylation

carbenoid addition

[\
~
o0

conversion to oxocyclopentano[b]-

3,4-dibromo-, Pd(0) coupling
2,5-dicarboxy-3,4-di-n-decyl-, double decarboxylation
2,5-dichlorination

3,4-didehydro-, cycloaddition

(o2l F RN T | Eo el | Re el | B
(=1 1 5% 1 A% | it [ Ko

[\
o]
(98]

2,5-dihydro-2-carboxylic acid
2,5-dilithio-

2,5-dimercuration

N
~1
\O

electrophilic substitution, relative reactivity
2-formyl-, 5-hydroxyalkylation
2-(furan-2-yl)-, selective lithiations

H H
G VR I DNR | EN | DN
EEIEIEIS

3-boronic acid 4-formyl-, Pd(0) coupling

Grignard reagents 280
hv isomerisation 284
halo-

nucleophilic displacement

selective reductive removal of a-Hal

NI
0|3
Wl ]|\O

hydrogenolytic removal of S 290
hydroxy-, alkylation 286
2-hydroxy-, tautomerism 285

2-iodo-

nucleophilic displacement

Pd(0) conversion to boron ester
2-iodo-3-n-butyl-, Pd(0) coupling
3-iodo-4-trimethylsilyl-, Pd(0) coupling

HH 3
x| ||
(i<l | [

lithiation with ortho assistance
2-lithio-

3-lithio-, ring cleavage

N[N
0|13
el | K<)

H
o]
—_

2-magnesio-

N
e
S
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Thiophenes (Continued)
3-magnesio-
5-methyl-2-hydroxy-, tautomerism
2-nitro
VNS 3-substitution
VNS 5-substitution
S5-nitro-2-(thiazol-2-yl)-, selective nitration
S-oxidation
OXy-
tautomerism
2-radical photocatalysed arylations
2-radical intramolecular alkylations
reactions with nucleophiles
ring synthesis
of 2-acetyl-3-amino-4-cyano-5-methylthio-
of 5-acetyl-2-methylthio-oxocyclohexano[c]-
of 2,5-bis(cyclopropyl-
of 3,4-bis(4-methoxyphenyl)-2,5-dicarboxylic acid
3,4-bis(trimethylsilyl)-
of cyclobutano[b]cyclobutano[d]-thiophene
of cyclohexano[c]-2-methoxycarbonyl-
of 2,5-diethyl-
of 2,5-dihydro-2-ethyl-5-methyl-
of 2-ethyl-5-methyl-
of 3-methyl-
of 2-methyl-5-phenyl-
of 3-nitro-2-(pyrrolidin-1-yl)-3-phenyl-

3-sodio-2-bromo-

2,3.4,5-tetramethyl-, selective 2-mono- and 2,5-di-side-chain bromination

2-(thiazol-2-yl)-, selective nitration
2,3,5-tribromination
2,3,5-tribromo-reduction to 3-bromo-
to 2,5-dibromo-
to 2,3-dibromo-
2-tri-n-butylstannyl-

Thiophene-2-carboxylic acid, lithiation, regioselectivity
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Thiophene S-oxides, dienes in cycloadditions
Thiophene S,S-dioxides, dienes in cycloadditions
Thiophenium ylides
Thiopheniums
Thiourea, in ring synthesis of pyrimidines
Thymidine
Thymine
TIPSpyrrole, see Pyrrole, 1-triisopropyl-
TosMIC in ring synthesis of
pyrroles
imidazoles, thiazoles, and oxazoles
Tosylmethylisocyanide, see TosMIC
Transmetallation (Pd-catalysis)
Trapidil
Traube synthesis
Trazadone
total synthesis
1,2,3-Triazine
nomenclature/numbering
radical substitution
reaction with tetracyanoethylene epoxide
ring synthesis
1,2,3-Triazines
3-chloro-5,6-diphenyl-, nucleophilic displacement
in cycloadditions
3-phensulfonyl-5,6-diphenyl-, nucleophilic displacement
1,2,4-Triazine
3-methoxy-, reaction with nucleophiles
3-methylthio-, nucleophilic addition
VNS substiutution at C-5
ring synthesis
of 3-methylthio-5,6-dimethyl-
nomenclature/numbering
1,2,4-Triazines

bromination
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1,2,4-Triazines (Continued)
5-lithio-6-methoxy-3-phenyl-
1,3,5-Triazine
ring synthesis
of 2-(3-nitrophenyl)-
of 2,4,6-tris(chloromethyl)-
nomenclature/numbering
1,2,3-Triaziniums
2-(1-chloroethyl)oxycarbony 1-4,6-dimethyl-enol addition
1,2,3-Triazole
N-acylation
nomenclature/numbering
acidity, basicity
N-alkylation
1,2,3-Triazoles
2-acyl-, conversion into oxazoles
bromination
lithiation, ring opening
5-lithio- and ring opening
5-lithio-1-benzyloxy-
5-lithio-1-phenyl-
nitration
nomenclature/numbering, acidity, basicity
oxidation
reduction
2-phenyl-, nitration
ring synthesis
of 1-(4-methoxyphenyl)-
of 5-phenyl-1-(4-bromophenyl)-
of 2-trimethylsilyl-4-z-butyl-
of 1-styrylcyclohexano[d]
2-trimethylsilyl-N-acylation
5-zincio-1-benzyloxy-
1,2,4-Triazole
acidity, basicity
N-acylation
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1,2,4-Triazole (Continued)
N-alkylation
halogenation
nomenclature/numbering
1,2,4-Triazoles
acidity, basicity

9] ]|
N N DD [D

W
S
~J

3-amino-, diazotisation

W
S
~J

3-fluoro-5-nitro-1-methyl-, selective nucleophilic displacement
3-fluoro-5-methanesurfonyl-1-methyl-, selective nucleophilic displacement
1H-3-(2-fluorophenyl)-4-methyl-5-thione-, oxidative desulfurisation
3-halo-, synthesis

halogenation

lithiation

5-lithio-1-methyl-

]|,
~N || D]

W
S
~

ring synthesis
of 2-amino-5-(3-hydroxypropyl)-
of 4-benzyl-
of 1-(3-carboxy-4-hydroxyphenyl)-
of 1-methyl-

w |l ]fu]llwn]lwn
Sll=ll=Ill=|]l~
| E=11E=2] =] |f=]

nomenclature/numbering

W
S
~

S-trimethylstannyl-1-methyl-
1,2,3-Triazolo[1,5-a]pyridine

lithiation

nomenclature/numbering

ring synthesis

of 3-acetyl-

1,2,4-Triazolo[1,5-a]pyridine

S-lithio-

nomenclature/numbering

P ENIENIENIERN
\© Nl I IN=2 1=
N D[]S

~
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]

ring synthesis
of 6-nitro-
of 2-phenyl-
1,2,4-Triazolo[4,3-a]pyridine

el O || \©
N ~ ||

electrophilic substitution

~
Ne)
]

nomenclature/numbering

ring synthesis

This page has been reformatted by Knovel to provide easier navigation.




646
Index terms

1,2,4-Triazolo[4,3-a]pyridine (Continued)
of 2H-3-one-
of 3-phenyl-

1,2,3-Triazolo[3,4-c]pyrimidine

addition of water (covalent hydration)
1,2,3-Triazolo[3,4-b]thiazole

1-lithio-

4-lithio-

ring synthesis
Trimethoprim
Trimethylamine N-oxide, dipole moment
Tripyrrane

from 2,5-bis(hydroxymethyl)-
Trisfuranyl-18-crown-6, total synthesis
Tryptamine

conversion to tryptamine oxindole

intramolecular Mannich reaction

ring synthesis
Tryptamine

2-carboxy-

5-hydroxy-, see Serotonin
Tryptophan

from gramine

reaction with oxygen

ring closure, side-chain-N to C-2
Tryptophan, (protected) 5-chloro-, synthesis

Tubercidin

U

Ultraviolet spectroscopy

Uracil
bromination
chloromethylation
deprotonation

ring cleavage with base
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Uracil (Continued)
ring synthesis
Uracils
N-l-alkylation, intramolecular
6-amino-3-methyl-, nitrosation
1-deoxyribosyl-, in dipolar cycloaddition
5-bromo-1,3-dimethyl-, cyclopropanation
1,3-dimethyl-
reaction with guanidine
as dienophile
electrophilic substitution
N-ethoxymethylation
5-fluoro-, N-alkylation via silylation
5-hydroxy-2,4-dimethyl-, Wittig at C-5
intramolecular N-alkylation
6-lithio-1-ethoxymethyl
6-methyl-, 5-hydroxymethylation
photochemical dimerisation
photochemical addition of vinylene carbonate
a 6-tri-n-butylstannyl-
1,3,5-trimethyl-, epoxidation
a 7-zincio-3-methyl-
Ureas, in ring synthesis of pyrimidines
Uric acid
Uridine
mercuration
Uridine (protected)
5-bromo-, reaction with cyanide
5-cyano-, from uridine, (protected), 5-bromo-
6-cyano-, from uridine, (protected), 5-bromo-
3,6-dilithio-
S-lithio-
6-tri-n-butylstannyl-, Pd(0) coupling
Uridine, 2’-deoxy-, ring synthesis
Uridine, 2’-deoxy (protected), 5-iodo-, Cu-coupling

Usnic acid
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\%

van Leusen synthesis

Variolin B

Viagra see Sildenafil

Vicarious nucleophilic substitution
Viktor Meyer

Vincristine

Vitamin B, see Thiamin

Vitamin Bg, see Pyridoxine
Vitamin B,

Vitamin C, see ascorbic acid

VNS see Vicarious nucleophilic substitution

examples

X
Xanthine
Xanthopterin

Xylose, conversion into furfural

Z

Zinc reagents
Zincke’s salt

reaction with chiral amine
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