
345

Index

a
acceptorless dehydrogenative coupling

(ADC) 68
aldimines 69–73
amides 69–73
cyclic imides 69–73
deprotonated pincer ligand 69–73
esters 73–76
general reaction sequence 68
heterocycles 76–79

acetic acid 108, 129, 140, 186
acetonitrile complex Cp(CO)2Mn(NCMe)

6
acetophenones 53, 58, 60, 104, 112, 115
α-acetoxy iodide 148
(–)-acetoxy-p-menthane 187
acetylacetates 154
acetylacetone 154
2-acetylanisole 113
2-acetylfuran 113
acrylamide 149
activated aryl halide substrates, in

MnCl2-catalyzed cross- coupling
reactions 260

σ-acyl intermediates 15
air-stable manganese catalyst 105
air-stable PNP Mn(I) pincer complexes

43
aldimines 69–73
aliphatic amides 89, 116
aliphatic ketones 43, 52, 56, 62, 109, 116
aliphatic PNP 73, 82, 89, 90
alkene epoxidation 138
alkene-phospha Cp ligands 9
alkenes 129–130
alkenyl and alkyl carboxylic acids 147
alkenylcarbenes 19

alkenyl-substituted cyclopentadienes 16
alkoxycarbene 20
alkylation

of alcohols and ketones 85–89
of amides and esters 89–90
of amines 82–85
of hydrazine 94
of nitriles and sulfonamide 90–93

alkyl-substituted N-heteroarenes 74
alkynes 130–131

chlorotrifluoromethylation 154
hydrosilylation 122–124

alkynyl ketones, oxidative cyclizations
315–316

alkynyllithium derivatives 20
η2-allene complexes 25
allenylcarbaldehyde complexes 17
(–)-ambroxide 188
amides 69–73, 115
aminal precursor 331, 332
aminocarbene complexes 23
2-(aminomethyl) pyridine ligands 54
β-amino phosphine ligands 58
β-aminophosphine-supported Mn(I)

catalysts 58
amino pyridine ligands 338
aminoquinoline Mn complex

[MnII(BQCN)(OTf)2] 138
anhydrous Mn(OAc)3 294
aniline-based π-ligands 11
anionic imidazol-2,4-diylidene

manganese complexes 30
anodically coupled electrolysis (ACE)

153
anti-knock gasoline additives 2
anti-Markovnikov product 121
antipodal (R)-Mo1 catalyst 9
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aromatic compounds 197
aromatic nitrogen nucleophiles 283
aromatic rings, cyclizations 304–305
1-arylalkanols 196
aryl alkynes 148
1-arylethanols 197
2-arylethanols 74, 87
aryl Grignard reagents 259, 267, 279

alkenyl tellurides, cross-coupling of
269

non-activated alkenyl halides,
cross-coupling of 268

aryl iodides, Mn-catalyzed S-arylation of
288

aryl sulfides 287
asymmetric autoamplification 196
asymmetric Mn(I) complexes 49
atom transfer radical addition (ATRA)

mechanism 148
aza-allene dppm scaffold 27

b
bee pheromone 17
benzaldehydes 115
benzimidazoles 54, 76, 79
benzofused cyclic- and diaryl ketones 51
benzothiazoles 76
benzylamides 116
benzylamine hydrochloride 56
1-benzyl-1,4-dihydronicotinamide

(BNAH) 171
bicyclic vinylcyclopropanes 20
binuclear alkynylcarbenes 21
binuclear ene-diyne products 21
binuclear manganese(IV) complex 186
binuclear meso- and racemic phosphine

complexes 28
biologically inspired chiral

manganese-based catalysts 338
2,2′-bipyridine 154
bipyridine-based PNN 84
bis(2-((2R,5R)-2,5-dimethyl-

phospholanoethyl))amine 43
bis(heptamethylcyclotetrasiloxane) 147
bis(phosphine) amine pincer ligand 40
bis[diphenylphosphino]methane (dppm)

27
2,6-bis(N-heterocyclic carbene)pyridine

ligand framework 169
2,5-bis(2-oxazolinyldimethylmethyl)-

pyrrole pincer ligands (PdmBOX)
112

bis(imidazolium) salts 30
(bis-NHCMe)Mn(CO)3Br 109
boronates 148
(β-silyl)alkenyl complex 123
1,4-butanediol 70
2-butanol 56
(S)-1,2,4-butantriol 7
butenolide 25
γ-butyrolactone 188

c
carbene enolate 19
carbon-based conducting substrates

174
carbon dioxide 117–118
carbon-heteroatom bond formation,

Mn-catalyzed 282
C-B bond formation 288–289
C-N bond formation 282–285
C-O bond formation 285–286
C-S bond formation 286–288

carbonyl-containing manganese
σ-complexes in organic synthesis
23–25

carbonyl-free half-sandwich Mn(I)
complexes 6

carbonyl ligand substitution 3
carbonyls 102
carboxylates 102
carboxylic acid mediated mechanism,

MnV−oxo 340
carboxylic additives, in N4 ligated

manganese catalyzed reaction
327

carbyne precursors 20
catalysts heterogenization 174
catalytically active Mn(II) alkoxide 126
catalytically inactive double-protonated

MnIII corrolazine complex 145
catecholborane 101, 102
cationic half-sandwich Mn(I) complexes

28
cationic manganese tricarbonyl complex

76
cationic mechanism 324
cationic octahedral bis(PN) Mn(CO)2

complex 57
cationic π-allyl intermediates 19
cationic π-arene complexes 4
cationic pyridine based PNN-ligand 91
cationic tricarbonyl [Mn(CO)3(L3)]Br 4
C-B bond formation 288–289
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C–C bond formation 206–222
Mn-catalyzed Kumada cross-coupling

reactions 258–269
Mn-catalyzed Stille coupling 270–273

cerium(IV) ammonium nitrate 138
chalcone derivatives 58
Chalk–Harrod mechanism 121, 147
chemo- and regio-selective olefin

hydrosilylation 121
C–H hydroxylation 138
chiral aminopyridine ligands 339
chiral bis-amine-bis-pyridine manganese

complexes 196
chiral bis(oxazolinyl-methylidene)-

isoindoline pincer ligand 125
chiral manganese aminopyridine

complexes 194
chiral (salen)manganese based catalysts

196
chiral manganese porphyrins 191
chiral molybdenum alkylidene complex

(R)-Mo2 9
chiral phosphine-alkene ligands 7
chiral porphyrin 193
β and γ-chlorinated ketones 156
chloroacetophenones 156
chlorobenzonitriles, cross-coupling

reaction of 261
chlorotrifluoromethylated pyrrolidines

154
chromium Fischer carbenes 19
cinchonidinium scaffold 17
cis- and trans-dihydride isomers 50
cis- and trans-4,5-disubstituted

cyclohexenones 20
cis-decalin oxidation 186
cis-dihydroxylation mode 337
cis-[(dmpe)2MnH(Et2Si=CHMe)]

mediated ethylene hydrosilylation
120

cis-4-methylcyclohexyl-1-pivalate 187
cis-Mn(CO)4(L)Br 3
cis-4-octene 130
cis-stilbene, epoxidation of 329
citronellal 41
C-N bond formation, Mn-catalyzed 282
C-N ligand 60–61
C-O bond formation, Mn-catalyzed

285–286
C=O bonds 125
(CO)5MnR 102
(CO)5MnSiPh3 118

concerted bis-metalation deprotonation
(CBMD) 205, 231

concerted mechanism 324
controlled potential electrolysis (CPE)

143, 160
κ1-coordinated bridge-substituted

diphosphinomethane ligands 26
copper triflate 296
corrole derivatives 138
covalent organic frameworks 174
C-P ligands 59–60
Cp(CO)2Mn(IMes) 108
CpMn(CO)2(MesNHC) 147
CpMn(CO)3 1, 2, 147
CpMn(CO)(P-P) bearing chelating

diphosphine ligands 5
Cp2Ti(Cl)O carbene substituent 20
C-S bond formation, Mn-catalyzed

286–288
Cs-symmetric phosphacyclopentadienyl

manganese complexes 9
C1-symmetric complex 189
Cu-catalyzed arylation, of pyrazole 283
4-cyanobenzamide 116
cyclic ene-diynes 21
cyclic ketones 52
cycloalkanes 186
7,11-cyclobotryococca-5,12,26-triene

299
cyclobutanols 156
cyclic imides 69–73
β-cyclodextrin rings 185
cyclodextrins 186
1,4-cyclohexadiene, radical trapping with

262
1,3-cyclohexadienes 14
η5-cyclohexadienyl complexes 12, 14,

15
η5-cyclohexadienyl ligand

functionalization 13
η5-cyclohexadienyl products 11, 14
cyclohexanol 142
cyclohexanone 52
cyclomanganation process 204
cyclopenta[b]naphthalene ring system

307
η4-cyclopentadiene ligand 103
cyclopropanols 156
cymantrene 2, 4
cymantrene-based chiral ligands 9
cymantrene-derived diphenylphosphine

complex 29
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cymantrene-derived σ-acyl complexes
25

cymantrenyl ketones 16
CymCHO 7
CymCOCl 7

d
deoxyristomycinic acid derivative 11
deprotonated pincer ligand 69–73
deuterated Hantzsch ester 149
deuterium-labeling 90
deuterium-labelled alcohol 126
1,2-diaminobenzene 76
diarylmanganese complex 279
1,3-dicarbonyl compounds 293, 294
β-dicarbonyl compounds 298, 315, 317
2,3-dichloro-5,6-dicyanobenzoquinone

(DDQ) 11
diethylformamide (DEF) 147
2,2-difluoroethanol 193
2,5-diformylfuran (DFF) 106
1,2-difunctionalised compounds 323
6,6′-dihydroxy-2,2′-bipyridyl-based Mn

catalysts 53
diimine-based complexes 167
β-diketiminate ligands 120
dilauroyl peroxide (LPO) 122
4,4′-dimethyl-2,2′-bipyridine (dmbpy)

160
2,3-dimethylbutane-2,3-diazide 151
dimethylformamide (DMF) 147
3,4-dimethyltetrahydrofuran 194
1,2-diols 76, 323
diorganomagnesium complexes,

Mn-catalyzed tandem
cross-coupling of 259

diphenylphosphine oxide 154
1,3-diphenylpropan-1-one 106
direct alkene hydroboration 101
direct C–H bond functionalization 203
1,1-disubstituted alkenes 57
1,2-disubstituted benzimidazoles 54
3,3-disubstituted 3,4-dihydroquinolones

193
1,2-disubstituted π-arene complex 13
(dmpe)2MnH(C2H4) 120

e
electrocatalytic reduction of CO2 158
electron transfer (ET) processes 137
enantiomerically enriched alcohols 195

enantiomerically pure manganese π-arene
complexes 12

enantiomerically pure [MnII(R,R-BQCN)
(OTf)2] complex 140

enantiopure alkene-bromide derivatives
9

enantioselective C–H oxidations 193
enantioselective ketone hydroboration

125
enantioselective manganese based

oxidation catalysts 338
ene-ynes 154
18-e NHC-phosphinomethanide complex

59
1,3-enynes 148
epimeric P-chirogenic phosphines 7
epoxidation

mode of 337
of olefins 337
of radical clock trans-1-phenyl- 1(2-

phenylcyclopropyl)-ethylene 330
epoxides 323
esters 73–76
ethylbenzene 186
2-ethylhexanoic acid (EHA) 328
1-ethyl-4-piperidone 52
ethynylestradiol-substituted

cyclopentadiene 16
Et2O/MeOH mixture 15
Evans’s enolate 11
6-exo cyclization 302
exo-η5-cyclohexadienyl products 11

f
fac-[(α-diimine)Mn(DAB)(CO)3Br] 167
fac-[(CO)3Mn(iPr2P(CH2)2PiPr2)(OTf)]

56
fac-[(CO)3Mn(iPr2P(CH2)2PiPr2)(Br)]

complex 56
fac-[(CO)3Mn(iPr2P(CH2)2PiPr2)

(CH2CH2CH3)] complex 57
fac-[Mn(ppy)(CO)3(S)] 149
fac-[Mn(bpy)(CO)3Br] 160, 171
fac-[Mn(dhbpy)(CO)3Br] 164
fac-[Mn(phen)(CO)3Br] 171
fac-[Mn(N^C)(CO)3Br] catalysts 167
fac-[MnBr(NC)(CO)3]-type catalysts 167
fac-[Mn(bqn)(CO)3(CH3CN)]+ (bqn = 2,

2′-biquinoline) complexes 166
fac-[Mn-(xantphos)(CO)3Br] 110
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fac-[Mn(phen-dione)(CO)3X]n 165
fac-[Mn(L)(CO)3X]n complexes 160
Faradaic Efficiency (FE) 160
Fe(CO)3 103
ferrocene, manganocene Cp2Mn 2
Fischer carbenes 6
Fischer-type phosphinocarbenes 28
five-membered cyclic aminocarbenes 22
β-fluorinated alcohols 193
fluorinated porphyrin 186
4-fluoroacetophenone 126
four-membered cyclic aminocarbenes

22
FpC(O)CH3 102
FpCH(Ph)OSiHPh2 103
FpC(O)OCH3 103
Fp(α-siloxyalkyl) complexes 102
FpC(O)R compounds 102
free amino p-phenyl substituted esters

49
Friedel-Crafts electrophilic substitution

processes 5

g
gem-diol dehydration mechanism 196
gem-hydroxy-hydroperoxy species 333
α-glucopyranosyl bromide 24
greenhouse gas 117
Grignard reagents

arylhalides with 258–263
heteroarylhalides with 263–266
vinyl(pseudo)halides with 266–269

gymnomitral 315

h
Hagen’s gland lactone 18
half-sandwich Mn(I) complexes 2, 4
half-sandwich MnI N-heterocyclic

carbene complexes 147
α-halogenated esters 1
Hammett plot analysis 339
Hantzsch ester (HE) 149
heptamethylcyclotetrasiloxane

(HMCTS-H) 119, 146
4-heptanone 116
(hetero)aromatic amines 82
heterocoupling reactions 276, 278, 279,

281
hexahydro-1H-cyclopenta[c]furan 194
hexamehylbenzene (HMB) 144
1,6-hexanedial 106

5-hexene-2-one 102
high-valent heme and non-heme Mn-oxo

complexes 145
H2O2 activation 334
Hofmann selective elimination 311
homocoupling reactions

of dichloroethane oxidizing reagent
275

of Grignard reagents 275
of organostannanes 274–275
of in situ generated diarylmanganese

complexes 276–277
of in situ generated Grignard reagents

275–276
of in situ generated lithium reagents

276–278
of in situ generated organomanganese

halides 276
of in situ generated vinyllithium

reagents 274
homogeneous [Mn(TPyP)]+ ions 119
homoleptic R2Mn 2
HSi(OEt)3 120
HSiMe(OEt)2 120
huperzine A 316
hydrazine-based catalyst 128
hydroboration 101

alkenes 129–130
alkynes 130–131
C=O bonds 125–129
nitriles 131–132

hydrofunctionalization 101
hydrogen atom transfer (HAT) 140
hydrogen-borrowing (HB) reactions

acceptorless dehydrogenative coupling
94–95

alkylation of alcohols and ketones
85–89

alkylation of amides and esters 89–90
alkylation of aromatic amines 82–85
alkylation of hydrazine 94
alkylation of nitriles and sulfonamide

90–93
upgrading reaction of ethanol into

1-butanol 93–94
hydrogen peroxide 187–190
hydrosilylation 101

amides 115–117
carbon dioxide 117–118
carbonyls and carboxylates 102–115
olefin hydrosilylation 118–122
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5-(hydroxymethyl)furfural (HMF) 41,
106

2-hydroxy-1-naphthoic esters 305
4-hydroxyphenylacetic acid 108

i
imidazole additives 186
imidazole-based chiral PN-sp2N tridentate

ligands 51
imidazolylaminophosphine precursor

48
imidazol-2-ylidene moieties 30
imine-directed manganese-catalyzed C–H

activation reactions 208
4-imino- and 3-imino-2-azetidinones 22
iminopyridine oxazoline (IPO) 112
indoline malonates 304
CpMn(CO)3 complex 149
in situ generated catalysts 330
iodobenzene diacetate 196
iodosylarenes 183
iodosylbenzene 185, 328

j
Jacobsen’s catalyst 194
Janus-type bis(carbene) ligands 30
Jones reagent 11
(+)-Juvabione 15

k
η2-keteneimine products 22
γ-ketoester 25
ketones, oxidation of 315
ketyl radical reactivity 148

l
β-lactams 23
lactams, formation 302–304
lactones formation 301–302
lapidilectine B 305
Lewis acids 328, 330
L(CO)4MnC(O)R 102
lutidine- 2,6-diaminopyridine- and

triazine-derived PNP pincers, 68

m
maleimide 149
malononitrile 154
manganacycles 204, 205

allene insertion 231–236
C=C bond insertion 222–231

C≡C bond insertion into 206–222
C=X (X = O, N) bond insertion

236–244
manganate [R3Mn]−/[R4Mn]2− species 2
manganese alkynylcarbene complex 25
manganese/base co-catalyzed C–H

alkenylation of indoles 212
manganese carbonyl Mn2(CO)10 2
manganese-catalyzed annulation of

methylenecyclopropanes 223,
224

manganese-catalyzed [4+2] annulations
plausible catalytic cycle of 211

manganese-catalyzed aromatic C–H
addition of ketones 241

manganese-catalyzed aromatic C–H
allylation of ketones 228, 229

manganese-catalyzed cascade reactions
220

manganese-catalyzed C–H activation
of aromatic esters with oxiranes 239
Diels-Alder/retro-Diels-Alder domino

annulation sequence 216, 217
manganese-catalyzed C–H addition

of indoles/pyrroles
to imine 243
to isocyanates 243

manganese-catalyzed C–H alkylation
with activated olefins 222
of arenes with ethyl diazoacetate 250
of indoles with maleimides 222–223

manganese(II)-catalyzed C–H alkylation
with alkylbromides 244, 246
of azines with alkyl halides 249

manganese-catalyzed C–H alkylation of
indoles with diazoesters 251

manganese-catalyzed C–H alkynylation
213

manganese-catalyzed C–H allenylation
215

manganese-catalyzed C–H allylations
with activated vinylcyclopropanes

229–231
of arenes 228
of arenes with dioxolanones 224–226
with 3-bromo-3,3-difluoropropene

227
with 1,1-disubstitiuted allenes 232
of imines with allyl carbonates

224–225
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of indoles with 2-(bromomethyl)
acrylates 227–229

with perfluoroalkyl alkenes 225–227
with tri- and tetra-substituted allenes

232–233
manganese-catalyzed C–H annulations

215, 222, 223
manganese(II)-catalyzed C–H arylation of

azines 248
manganese-catalyzed C–H cyanation

of 2-arylpyridines 246
of indole derivatives 245

manganese-catalyzed C–H enaminylation
of indoles with ketenimines 244

manganese-catalyzed C–H
fluoroalkenylation 225, 228

manganese-catalyzed C–H
functionalization 214

with diazabicycles 225–226
of indoles with allenes 234–235
with paraformaldehydes 240

manganese-catalyzed C–H methylation
248

manganese-catalyzed C–H
(2-indolyl)methylation, of
heteroarenes 216

manganese(II)-catalyzed C–H
methylation with MeMgBr 247

manganese-catalyzed C–H oxygenation
reactions

aromatic compounds 197
early studies 184–187
enantioselective C–H oxidations

191–193
hydrogen peroxide 187–190
oxidative desymmetrization 194–195
oxidative kinetic resolution of

sec-alcohols 195–197
manganese-catalyzed C–H propargylation

with bromoallenes 235
of heterocycles 234

manganese-catalyzed C–H
transformations 242

manganese-catalyzed Csp2-H alkenylation
with terminal alkynes 207, 209

manganese-catalyzed cyclopropanation of
indoles with diazoesters 251

manganese-catalyzed dehydrogenative
[4+2] annulation 210

manganese-catalyzed divergent
annulations of indoles 219

manganese-catalyzed insertion
of aldehyde/nitriles into Csp2–H bonds

238
of aldehydes aromatic C–H bonds 237
of electron-deficient aldehydes,

ketones, imines into C–H bonds
239

manganese-catalyzed ortho-C–H
alkenylation of N-H imidates 212

manganese-catalyzed redox-neutral C–H
olefination of ketones 230, 232

manganese-catalyzed sequential
annulation reaction

indoles and 1,6-diynes 221
oxidative dehydrogenation 221

manganese-catalyzed tandem process
of arenes and 1,6-enynes 220
of 2-arylpyridines and 1,6-enynes 220

manganese(V) oxo species, formation of
323, 324

manganese-porphyrin 198
based selective aromatic C–H oxidation

catalysts 197
based selective oxidation catalysts 185
catalyst 186

manganese(III) porphyrin catalysts 186
manganese porphyrin complexes 185,

198
manganese-porphyrin mediated C–H

oxidations 186
manganese precursors 1
manganese-promoted C–H bond cleavage

205
manganese salen/porphyrin complexes

326
manganese vinylidene complexes 6
Meldrum’s acids 295
mersicarpine 305
mesoporous TiO2 174
Mes–2,4,6-trimethylphenyl 2
metallated tetracarbonyl complex 149
metal-ligand bifunctionality 68
metal-ligand cooperation 68
metal-organic conjugated microporous

polymers 174
metal-organic frameworks 174
4-methoxyacetophenone 104
methoxyphenylsilane 118
methyl benzoates 116
α-methylbenzyl alcohol 142
methyl 2-benzylcyanoacetate 154
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10-methyl-9,10-dihydroacridine (AcrH2)
144

η2-methylenephosphonium ligands 28
methyl heptanoate 116
2-(methylthio)ethanol (sulfoxidation)

138
Micro-Clay 119
Milstein’s achiral motif PNN 50
Milstein type-Mn PNP catalysts 45
manganese-catalyzed synthesis of

1-aminoindanes 236
m-methoxyacetophenone 112
Mn2(CO)10 1, 102, 148
Mn3(Mes)6 2
Mn(OTf)2 153, 154
Mn(ppy)(CO)4 149
Mn(I) alkynylcarbene complexes 20
Mn(II) amidinate complexes 2
Mn(OAc)3-based oxidative free radical

cyclizations 293
to aromatic rings 304–305
asymmetric induction 313–314
ketones, oxidation of 315–316
mechanistic considerations 293–296
monocyclizations 296–305
oxidation of secondary radicals, by

cupric salts 295
oxidation rate-determining step

α-substituted β-keto esters 294
α-unsubstituted β-keto esters

294–295
tandem cyclizations 306

double bond and aromatic ring
addition 306–307

two double bonds addition
307–310

tetracyclizations 311–313
triple cyclizations 311

[Mn(bpy tBu)(CO)3Br] 160
Mn(CO)5Br 3, 48, 121
Mn(HOPh-bpy)(CO)3Br 164
Mn(CO)5 Br-catalyzed alkene

hydrosilylation 121
MnBr2/TMEDA as catalyst system 288
Mn-catalyzed C–C bond formation, C–H

activation pathways 206
allene insertion 231–236
C=C bond insertion 222–231
C–C bond insertion 206–222
C=X (X = O, N) bond insertion

236–244
miscellaneous reactions 244–251

Mn-catalyzed CO2 reduction 158
Mn-catalyzed cross-coupling reactions

of alkenyl tellurides 269
C–C bond formation 258–269
of chloroenynes or chlorodiene 267
of N-heterocyclic chlorides 265
of non-activated alkenyl halides 268
organometallic reagents under

oxidative conditions 273–274
overview 290
of pyridine and pyrazine derivatives

265
of vinylhalides or triflates 266–269

Mn-catalyzed ester hydrosilylation 110
Mn-catalyzed Kumada cross-coupling

reactions
Grignard reagents

arylhalides with 258–263
heteroarylhalides with 263–266
vinyl(pseudo)halides with

266–269
Mn-catalyzed organic oxidations 138
Mn-catalyzed reductions and other

organic transformations 145
MnCl2-catalyzed C–H methylation 247
MnCl2-catalyzed Kumada cross-coupling

reactions 260, 261
activated aryl halide substrates 260
2-iodobenzofurane 263
non-activated aryl halides 261
triorganomanganate-triggered radical

processes 264
Mn(I) complexes (CO)5MnR 23
Mn/Cu-catalyzed Stille coupling reactions

270–273
Mn/Cu co-catalyzed N-arylation, of

benzamides and sulfonamides
285

Mn(I) Fischer carbene, synthetic
applications of 18–23

MnIII(OTf)(TBP8Cz(H)) 145
MnIII corrolazine complex MnIII (TBP8Cz)

143
MnIV(TBP8Cz)(O2) 144
MnIV(TBP8Cz)(OOH) 144
Mn-mediated N-arylation, of aliphatic

amines 284
Mn-mediated N-heteroarylation, of

indoles and indazoles 284
Mn-mediated synthesis of

organophosphorous compounds
25
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Mn(I)-mediated transformations in
organic synthesis

allene preparation using 16–18
carbonyl-containing manganese

σ-complexes in organic synthesis
23–25

Mn-mediated synthesis of
organophosphorous compounds
25–30

N-heterocyclic carbenes in Mn(I)
coordination sphere 30

ring-centered reactivity in
half-sandwich Mn(I) π-complexes
11–16

synthetic applications of Mn(I) Fischer
carbenes 18–23

[Mn(N-methyl-N′-2-pyridylimidazol-2-
ylidine)(CO)3Br] 167

Mn(CO)5-n(L)nH 3
Mn(V) oxo hydroxyl species 334
Mn(I) pincer complexes 48
Mn-porphyrin complex 185
Mn-salen complexes 142
Mn(II) σ-complexes 1
Mn-triazacyclononane based catalyst

system 186
MnV nitrido complex 335
MnV nitro complex with TBP8Cz ligand

334
MnV-oxo complex MnV(TBP8Cz)(O)

143
monodentate ligand 61
monomeric diarylmanganese(IV) peroxo

complex 279
monosubstituted alkenes 57

n
N-acetylpiperidine 115
Nafion® 175
Nafion®/multi-walled carbon nanotubes

(MWCNT) 174
Nano-Clay 119
naphthalene derived manganese

complexes 104
α-naphthol 197
β-naphthol 197
N-arylation products 282
N-aryl-N-methyl-

α-methylacetoacetamides 336
N-benzyl-N,N′,N′-tris(2-pyridylmethyl)-1,

2-diamino-ethane 142
N-benzylpiperidine functionalities 115

N-Boc protected chiral prolines 191
N-bromocuccinimide 196
N-bromosuccinimide (NBS) 11
N-(4-carbamoylphenyl)benzamide 116
N4-complexes 327, 328
N5-complexes 327, 328
N-ethylpiperidine 115
neutral dicarbonyl Mn(CO)2(L3)Br 4
neutral diene complexes 15
N-fluorobenzenesulfonimide (NFSI) 30
N-heterocyclic carbene (NHC)

based complexes 167–170
ligand 108
in Mn(I) coordination sphere 30

nitriles 131–132
nitrogen-based NNN tridentate ligand

84
N-methylbenzamide 116
N-1-(3-methylbutyl) derivatives 189, 190
N,N′-coordinated 1,10-phenanthroline-5,

6-dione (phen-dione) 165
N,N-diethylformamide 115
(1R,2R)-N,N′-dimethyl-1,

2-diphenylethane-1,2-diamine 53
N,N′-dimethyl-N,N ′-bis(8-

quinolyl)cyclohexanediamine
138

N,N-dimethylpropylene urea (DMPU)
267

NN ligands 52–55
N-sp2,N-sp2 ligand 53–54
N-sp3,N-sp3 ligand 52–53

NNN pincer ligand 51–52
non-activated substrates 261
non-nucleophilic B(C6F5)4- anion 4
non-pincer-type manganese complexes

CN ligands 60–61
CP ligands 59–60
NN ligands 52–55
NP ligands 57–59
PP ligands 55–57

non-redox active Lewis acids 328
non-salen/porphyrin based catalytic

systems 327
N-phosphinoamidinate ligand 130
NP ligands

N-sp2,P-sp3 ligand 58–59
N-sp3,P-sp3 ligand 57–58

N-sp2,N-sp2 ligand 53–54
N-sp3,N-sp3 ligand 52–53
N-sp2,P-sp3 ligand 58–59
N-sp3,P-sp3 ligand 57–58
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o
O-arylation of phenols 286, 287
1-octene 130
of unsaturated ketones 315
O18 labeling 336
olefin hydrosilylation 118–122
olefin oxidation 325
3-OMe-2-Ph-dihydropyran 324
O-methylpodocarpic acid 306, 313
optically active acetal 7
optically active Schrock metathesis

catalysts 9
organolithium RLi/Grignard RMgX

reagents 2
organometallic

fac-[Mn(bis-MeNHC)(CO)3Br]
complex 169

organometallic manganese compounds
manganese precursors 1–3
planar chiral ligands based on

cymantrene scafold 7–11
synthetic chemistry 3–6

organometallic reagents, Mn-catalyzed
coupling reactions of 273–274

organometallic RMnX species 1
organometallics

under air, Mn-catalyzed coupling of
280

Mn-catalyzed oxidative
homo/heterocoupling 274

organophosphorous synthons 28
ortho-chloroaryl ketones 259
ortho-substituted aryl iodides 282
8-oxabicyclo[4.3.0]nonane 194
oxazoline-substituted cymantrene 7
oxidants 326
oxidations

of cyclooctene 335
with H2O2 and MnSO4, standard

conditions for, 331
of MnII by 3-hydroxy-3-

hydroperoxybutanaone 333
of MnII(Me2EBC)Cl2 337

oxidative cyclizations 293, 305
of alkynyl ketones 315–316
of allenyl malonate esters 299
allylic 6-oxotetrahydroquinone

carboxylate esters 316
of β-keto ester 311, 313
of α-chloro β-keto ester 311
of cyano ester 307
of cyclohexanedione 316
of cyclohexanone 315

of decalone 316
of dienynyl β-keto ester 311
of diphenylalkenyl acetoacetates 302
D-ring of protoaustinoid D and

berkeleyone A 296–298
of enamides 302
of hydroxyalkenylmalonates 299
of malonate 298,
of (-)-8-phenylmenthyl ester 313
of substituted allyl α-methyl β-keto

esters 301
oxidative desymmetrization 194–195
oxidative kinetic resolution of sec-alcohols

195–197
15-oxopuupehenol 298
5,5′-[oxybis(methylene)]di(2-furaldehyde)

(OBMF) 106
oxygen atom transfer 324, 341
oxygen atom transfer (OAT) 139, 142

p
π-alkyne complexes 18
p-aminophenylacetic acid 108
para- and ortho-substituted

acetophenones 58
para-substituted phenylacetic acids 108
(p-arene)Cr(CO)3 species 11
Pd-catalyzed cross-coupling reaction

270
1-pentene 119
pent-1-ene 146
pent-2-ene 147
peracetic acid (PAA) 333
perillaldehyde 41
peroxycarboxylic acids 183, 186
peroxymonocarbonate formation 331
peroxymonocarbonate, Mn-oxo 331
phenalenyl ligand 116
phenol abietane diterpenes 297
phenylacetic acids 147
4-phenylbutene 130
1-phenylethanol 109
2-phenylpropionic acid 12
2-phenylpyridine 149
phenyl vinyl sulfone 149
PhMnI 1
phosphine-alkene ligands 8
phosphine-oxazoline ligands 7
phosphinoallenes 25
η3-phosphinoketene products 28
λ5−λ3 phosphorous valence change 40
photochemical CO2 reduction 171
photosensitiser ZnTPP (PS3) 171
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photosystem II 137
((Ph2PCH2SiMe2)2NH) Mn(CO)2Br

127
(Ph3P)(CO)4MnC(O)CH3 103
PhSiH3 120
Ph3SiMn(CO)5 146
p-hydroxybenzaldehyde 107
piano-stool Mn(I) complexes 109
pinacolborane (HBPin) 125
pincer-type manganese complexes

NNN pincer ligand 51–52
PNN ligands 47–51
PNP pincer ligands 40–47

planar chiral diene ligand (R) 9
planar chiral ligands based on

cymantrene scafold 7
p-methoxyacetophenone 112
p-nitroacetophenone 58
PNN ligands

PN-sp2N ligand 50–51
PN-sp3N ligand 48–50

PNP ligand containing NH-linkers 70
(PNPNR-iPr)Mn(CO)2H 117
PNP pincer ligands

PN-sp2P ligand 43–47
PN-sp3P ligand 41–43

PN-sp2N ligand 50–51
PN-sp3N ligand 48–50
PN-sp2P ligand 43–47
PN-sp3P ligand 41–43
poly(siloxane) 119
polycyclization with 1,1-disubstitiuted

allenes 233
β-polyfluorosubstituted alcohols 189
polymethylhydrosiloxane (PMHS) 110
β-polynitroporphyrins 197
polyoxometalates 174
poly(silylether)s (PSEs) 106
π* orbital of the ligand (MLCT) 146
(Por)MnIII(OH) 138
(Por)MnIV(O) 138
porphyrin 138
porphyrin-based Mn(III) 85
porphyrine supported Mn(III) complex

76
PPh3(CO)4MnC(O)CH3 103
(PPh3)2[Mn(N)(CN)4] 140
(PPh3)3RhCl 103
PP ligands 55–57
propargyl esters 148
π-stacking interactions 174
P-stereogenic PN(H)P tridentate ligands

43

p-tolylethanol 196
pyrazines 76
pyridine-based complexes 160
3-pyridine-carboxamide 116
pyridine-2-carboxylic acid (PCA) 332
pyridine di(eneamide) 110
pyridine diimine (PDI) 110
pyrimidines 78
pyrophoric boranes 101
pyrroles 78

q
quinolines 54, 76, 78, 81
quinones 20
quinoxalines 76

r
radical mechanism 263, 286, 324,

329
rebound mechanism 183
Re–Mn heterobimetallic supramolecular

system 166
renewable fuels 138
reversible addition fragmentation chain

transfer (RAFT) 29
ring-centered reactivity in half-sandwich

Mn(I) π-complexes 11–16
Ristocetin antibiotics family 11
[Ru(bpy)3]2+ 140

s
(salen-3,5-tBu2)MnN 105
salene-based diamine ligand 84
salene-based manganese(III) complex

70
salicylate esters 297
Sc(OTf)3 addition 329
(+)-sclareolide 188
sec-alcoholic substrates 196
selective C=C bond hydroboration 102
silanes 148
silica-supported Mn catalysis 129
Silicon Nanowires (SiNWs) 174
β-silyl alkyl radical 121
SiO2–400 113, 129
six-membered cyclic Fischer carbenes

20
Smiles rearrangement cascade 232, 233
sodium 4-ethylbenzene sulfonate

(hydroxylation) 138
sodium hypochlorite 183, 196
spirocyclic beta-ketones 194
stable homoleptic Mn(II) σ-complexes 2



356 Index

stereospecific Mn-mediated
cross-coupling 271, 272

Stille cross-coupling reactions 270
stoichiometric cyclometalation

of azobenzene with MnMe(CO)5 204
with manganese complexes 204

strong-chelating non-heme pyridylamino
ligands 138

styrenes bromotrifluoromethylation 154
η2-styrylphosphonate complexes 26
substituted aldehydes 148
α-substituted β-keto esters 294
substituted cymantrene derivatives 4
sulfonated water-soluble manganese

porphyrin complex 191
syn-dihydroxylation 333
synergetic effect of MnBr(CO)5 and

Cy2NH 208
synergistic Brønsted acid/manganese-

catalyzed C–H functionalization
with propargylic carbonates 217,
218

t
temperature-controlled linear vs. cyclized

reaction 288, 289
terephthalaldehyde 106
terminal alkenes 332
2-tert-butyldimethylsiloxyindane 194
(S)-tert-leucenol 7
tetrabutylammonium periodate 186
tetracyclizations 311–313
tetradentate ligands 62
tetrahydrofurans 188, 299
tetrahydropyrans 299
η5-1,2,4,5-tetramethyl-6-

phenylcyclohexadienyl 14
tetra(4-pyridyl)porphyrinato-

manganese(III) cation
[MnIII(TPyP)]+ 119

thermally unstable Cp(CO)2Mn(THF) 6
2-thiophenecarboxamide 116
toluene 144
TPEN/TPTN precursor 331, 332
(tpy)Mn(CH2SiMe3)2 125, 129
trace-metal contaminations 282
trans-1,2-dimethylcyclohexane 187
transition-metal-catalyzed activation

203

transition-metal mediated C–H
functionalization 184

transition-metal mediated C–H oxidations
184

trans-Mn(P-P)2(CO)Br 4
trans-4-octene 130
trialkylborohydrides M[BR3H] 3
triazine-based catalysts 128
tridentate 2,6-(diaminopyridinyl)

diphosphine ligand 45
3-triethoxypropene 130
trifluoroacetylcarbenes 21
trimethylsilyl-substituted manganese

σ-complex 24
1,4,7-trimethyl-1,4,7-triazacyclononane

186
3,6,17-triol 185
triorganomanganate-triggered radical

processes 264
tripodal-type Mn complex 48
2,4,6-tri-tert-butylphenoxyl radical 30
1,2,4-trivinylcyclohexane 120

u
unactivated olefins 230
undecyl ammonium tetrafluoroborate

189
unfunctionalised [Mn(bpy)(CO)3Br] 174
α,β-unsaturated aldehyde ligands 19
α,β-unsaturated ketones 19, 89, 147
α,β-unsaturated malonate 149
α-unsubstituted β-keto esters 294–295
unsymmetrical benzophenones 51

v
vinylidene complexes 6, 23, 26
vinyl iodides 148
4-vinylpyridine 57
vinyl sulfides 287
vinyl-terminated poly(dimethylsiloxane)

120

w
water mediated mechanism 340
Wilkinson’s rhodium(I) catalyst 101

z
Z-selective alkyne hydrosilylation 123
zwitterionic phosphite adducts 26


