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acetal 218

— N,P-acetal 224

acetate

— substitution 203
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— Brensted 2171t

- Lewis 181, 198ff., 217ff., 238, 262f.
acid-base catalyst 39

acyl chloride 169

acyl electrophile  168ff.

— cross-coupling reaction 168
acyl iron complex 9f.
acyl sulfonate 169

acylal 218

acylation

— Friedel-Crafts  181f.
adamantane 55

addition reaction 211ff.
addition-ring opening

— oxanorbornene 207
alcohol 92

— aliphatic 203

— alkylation 184

—allylic 92

— oxidation 52, 80

— substitution 203
aldehyde oxidation 52
Alder-ene reaction 245
—[4+4] 245

—[6+2] 249

— diastereoselectivity 247
— intramolecular 246

— low valent iron catalysis 246
aldol reaction

— Mukaiyama 222
alkane hydroxylation 78
—bpmen 81

— stereoselective 81

— TPA ligand  78ff.

alkene

— [n*alkene-Fp]™ complex 8

— n*alkene-tetracarbonyliron complex 7

— alkylation 186

— asymmetric epoxidation 82
— cyclopropanation 253

— diamination 88

— dihydroxylation 82f.

— epoxidation 52, 80ff.

— hydrosilylation 137f.

— iron complex 7

— terminal aliphatic 80

alkenyl electrophile 147
alkenyl-Grignard reagent 165ff.
alkenyl halide 150

— cross-coupling reaction 150ff.
alkenyl sulfonate 152

— cross-coupling reaction  152f.
alkenyl triflate 149

— cross-coupling reaction 149
alkyl electrophile 161ff.

— cross-coupling reaction 161ff.
alkylation

—alkene 186

—allylic 210ff.

— enantioselective 188

— Friedel-Crafts 183
alkyllithium 170

alkyne trimerization 261
2,3-allenol derivative 172
allyl-iron complex 8

allylic alkylation 210ff.

allylic amination 105, 211
allylic hydroperoxide 98

allylic hydroxylation

—aerobic 94
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— heme iron complex 95

allylic oxidation  92f.

— chemoselectivity 93

— iron-catalyzed 93

allylic substitution

— m-allyl mechanism 211

— iron-catalyzed 203ff.

— regio- and stereoselective 211

amination

—allylic 105, 211

— iron-catalyzed 211

— oxidative allylic 103

amine 92

—allylic 92

aminochlorination

— intramolecular 86

— N-centered radical species 86

aniline 22

— polymerization 56

arene

—alkylation 184

—arylation 182

— epoxidation 52

— iron complex 18

— nitration 179

arenium ion mechanism 177

aromatic substitution

— electrophilic  178ff.

— iron-catalyzed 177ff.

— nucleophilic  188f.

aroyl cyanide 169

aryl electrophile 154

aryl halide 154, 201

aryl nonaflate (Nf) 149

aryl sulfonate 157

aryl-aryl cross-coupling reaction

— iron-catalyzed 158ff.

aryl-Grignard

— nucleophile 159

—reagent 171

arylamine 110

arylation 182

— iron-catalyzed N-arylation 191

— Ullman type 200

arylcopper reagent 151

arylmagnesation 170f.

arylmethylenecyclopropane 86

aryne mechanism 178

auto-oxidation 38, 98

l-azabutadiene 21

(n*1-azabuta-1,3-diene)tricarbonyliron
complex 12f.

aza-Michael reaction 235

azetidine derivative 254

aziridination 87f., 250

— asymmetric 88

— bimetallic complex 250

— hexadentate phenol ligand 88
aziridine formation 249ff.

— asymmetric 251

— iron-catalyzed 249
azobenzene 110

b

Barbier reaction 225
Baylis-Hillman reaction 204
benzene 181

benzofuran 60, 263
benzopyran 238f.
benzylation 185

Bignelli reaction 238
bioremediation 34

bipy-tb (bis-tert-butylbipyridine) 140
bismuth(III) triflate 182

[bmim][PFg] (1-butyl-3-methylimidazolium

hexafluorophosphate) 260
bpmcn 83
bpmen (N,N'-dimethyl-N,N'-bis(2-
pyridylmethyl)-1,2-diaminoethane)
Bronsted acid  217ft., 238
butterfly structure 42

c

C—C bond cleavage

— oxidative 52

C—H activation 44

C—X bond

—allylic 202

— propargylic 202
camphor 55

— (1R)-(+)-camphor 10
c-carbamoyliron complex 13
carbazole 17
carbene-iron-complex 9
carbometallation reaction 170ff.
— propargylic alcohol 171
carbon nucleophile 219ff.
carbonyl-iron complex

— binary 5

fB-carbonyl sulfide 58
catalase reactivity 58
catalysis

— heterogeneous 233

— iron complex 20

— phase transfer 127
catalyst

— benzylation 187

— deactivation 95



catalytic cycle  32ff., 45, 93

— catalase 59

— irradiation 138

— taurine dioxygenase 32f.
catechol dioxygenase 100

chalcone 227

chelate

- six-membered ring 217
m-chloroperbenzoic acid 79
chloroperoxidase (CPO) 48ff., 60ft.
— oxidation 60
4-chlorostyrene
cofactor 31, 45
Collman’s reagent  3ff.
composite photocatalysis 97
conjugate addition 207, 217f.
— asymmetric 232

187

copper
— Grignard-derived functionalized
reagent 156

— iron bimetallic catalyst 161, 200
- PYBOX 251

Coprinus peroxidase (CiP) 48
corannulene 6

CpFe

— chiral 259

— Cp(CO),Fe™ fragment
— [Cp(CO)Fe], 7, 84
— [Cp(CO),Fe(THF)|'[BF4]~
— [CP(CO),FeCl] 131

— derivative 259

— ferracyclopentadiene 6
Criegee rearrangement 36
Crixivant 64
cross-coupling reaction 147ff., 161ff., 154ff.
— acyl electrophile  168ff.
— alkenyl electrophile 147
— alkyl electrophile 154ff.
— aryl electrophile 161ff.
— chemoselectivity profile
— mechanism 148

— stereospecific 148
crotylboration 15
cyclization

— 5-exo-trig 167

— Prins 220
[24+1]-cycloaddition 10, 249ff.
[2+2]-cycloaddition  254f.
[24+2+1]-cycloaddition 6

250ff.

7, 84
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[3+2]-cycloaddition 8, 262
[343]-cycloaddition 263
[4+1]-cycloaddition 256
[4+2]-cycloaddition 10, 257
[4+4]-cycloaddition 249

cyclobutene 255

cyclobutenedione 255

cyclohexadienylium-tricarbonyliron
complex 15

cyclohexane 254

— carbaldehyde derivative 254

cycloisomerization  245ff.

—[4+4] 246

cyclopentadiene

— Fe complex, see CpFe

cyclopentenone 6, 22

cyclopropanation 253

— diastereo- and enantioselective 253

cyclopropane

—acetal 172

— formation 252

cyclopropylglycine 17

cyclotrimerization 260f.

cytochrome 48

—model 95

— P450 catalysis  49ff.

— P450 mutant 53f.

— P450CAM  48ff.

— P450BM-3  48ff.

d

Davies-Green-Mingos rule

N/S]O-dealkylation 52

deamination

— oxidative 52

dechlorination

— iron-catalyzed 199

dehalogenation

— Heck-type reaction 201f.

— oxidative 52

- reductive 52

dehydration 52

dehydrogenation 52ff.

(—)-delobanone 265

desaturation 39

1,1-diacetate 218

diamination 87

diamine

— N-monosulfonylated 82

diarylzinc reagent 166f.

diazo compound 204

— insertion into N—H bond  201f.

dibenzopyran 238f.

dicarbonyl(n’cyclopentadienyl)iron-alkyl
complex 10

dicyclopentane 264

— spiro derivative 264

Diels-Alder reaction 257ff.

— asymmetric  258f.

16ff.
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— inverse electron demand 260
— neutral electron demand 259
— normal electron demand  257f.
diene

—o,o-diene 255

— (R)-dimethyl-2-methylaziridine-1,2-

dicarboxylate 65
—iron complex 11
— monoepoxidation 63
dinuclear iron center 39
trans-diol 83
dioxygen activation 41
dioxygenase 30ff., 46
dioxygenation 36
8,8-diphenylheptafulvalene 12
discorhabdin 16
disproportionation 104
disulfide 111
dithiol 113
Doyle-Kirmse reaction 204
— iron-catalyzed 204

e

electrophile

—acyl 168ff.

—alkenyl 147

—alkyl 154ft.

—aryl 161ff.

enamine 22, 233

ephedrine 232

epoxidation 62, 252

— enantioselectivity 62

—indene 64

— Jacobsen’s 81

— regioselective 62

epoxide formation 251

— iron-catalyzed 251

epoxide reduction 52

ester

— alkylation 184

— o,B-unsaturated 133

esterification 224

ether

— alkylation 184
N-ethylpyridinium trifluoroacetat
[EtPy][CF;CO0]~ 183

f

fatty acid 39

Fe, see iron
ferracyclopentadiene 6

ferrate catalyst 198

— nucleophilic substitution 205
ferrate complex 199

Ferrier transformation 219

ferrocene 18ff.

Finkelstein reaction 198

— iron-catalyzed 198

Friedel-Crafts acylation 181f.

— ionic liquid 182

— microwave-assisted 182

Friedel-Crafts alkylation 183

Friedlinder quinoline
synthesis 237

g

(—)-gibboside 247

Gif chemistry 73ff.

— tert-butyl hydroperoxide (TBHP)
system  73ff.

— hydroperoxide 73

— non-radical Fe/Fe¥ manifold 74

— oxidation of saturated hydrocarbon 73

— oxygenation mechanism 74

— radical Fe'/Fe' manifold 75
Gif oxygenation system 74

Gif paradox 73

glucal 219

O-glycoside 219

green chemistry 182
Grevels'reagent 12

Grignard reagent 23, 147ff.

— alkenyl-Grignard reagent 165ff.
— aryl-Grignard nucleophile 156

— Grignard-derived functionalized copper

reagent 156
—inorganic 154
- substitution 206
Grignard species
—inorganic 23

h

hafnium(IV) triflate 182
halogenation 61, 179
halohydration 62
haloperoxidase reactivity 61f.
Hantzsch synthesis 236
Heck-type reaction 201ff.

— mechanism 202

heme iron complex 95
heme peroxidase 51ff.

— catalysis 56

heme protein

— catalysis  48ff.

— classification 48
hetero-ene reaction 104
heteroarene 190

— radical functionalization 190



heteroatom

— oxidation 109ff.

heterocycle

— N-aryl 191

— spiro 256

— synthesis  236ff.

heterogeneous catalysis 233
hexadentate phenol ligand 88
Hieber complex 208

Hieber-type reaction 4
2-His-1-carboxylate facial triad  30ff.
HIV-1 protease inhibitor 65
horseradish peroxidase (HRP) 48
— epoxidation 62

— mutant 62

Huisgen reaction 262
hydrocarbon

— hydroxylation 52

hydrocarbon oxidation 77ff.

- ligand-free system 77

— N,N- and N,O ligand system 77
— non-heme iron catalyst 77

— pentadentate ligand 78

— tetradentate ligand 78

— tridentate ligand 77

hydrogen abstraction 95
hydrogenation

— carbon—carbon double bond  129ff.
— carbonyl compound 125
—imine 136

— mechanism 135

— phase transfer catalysis 127
hydroperoxide

— allylic 98

hydrosilylation 136ff.

— asymmetric 140

— Fe-catalyzed 136ff.

— vinyltrimethylsilane 137
hydroxylamine-O-sulfonic acid 189
hydroxylase 30ff.

hydroxylation 31ff., 53

—allylic 94f.

— asymmetric cis-hydroxylation 83
— hydrocarbon 52

— heme iron complex 95

i

imination

— allyl sulphide 121

— benchrotene sulfoximine 120
— Fe(acac);-catalyzed 121

— FeCl,-catalyzed 120

— sulfur compound 119

imine

Index

— addition  223f.

— hydrogenation 136

iminium ion

—addition 223f.

indanone 22

indene

— epoxidation 64

indenone 22

indole 60, 234f.

indolizidine 248

iododobenzene 80

ionic liquid 85, 180ff.

— in situ-generated Fe(NO), 260

— 1-methyl-3-butylimidazolium chloroferrate
(Fe-IL) 183

— Michael reaction 233f.

iron, see also iron catalyst or iron complex

— carbonyl 84, 256

— catalyzed oxidation 73, 93ff.

- Fe'V 33ff.

— Fe(CO)s 22, 84, 126ft., 264

— Fey(CO)y 212,

— Fes3(CO)y,  126f., 137

—FeCl; 84

— FeCly/HsIOg 115

— (FeCly),(tmeda); 164

— Fe(dppe)Cl, 204

~ Fe(NOs)39H,0-FeBr; 115

~Fe,0, 112

— Fe(OAc), 166

— Fe(OTf),2MeCN 88

— ferryl(IV) radical 50

— ionic liquid 183

— K10-Fe(III) montmorillonite 182, 204

— Na[Fe(CO);(NO)] 208

- non-heme Fe complex with tetra- and
pentadentate ligand 100

— non-radical Fe'/Fe" manifold 74

— porphyrin, see also porphyrin 133

— PYBOX SYSTEM 251

— radical Fe'/Fe"” manifold 75

— tetraphenylporphyrin (Fe(TPP))
chloride 250

— tetraphenylporphyrin (Fe(TPP))
dichloride 201

iron catalyst

— bio-inspired 132

— chiral Fe(salen)Cl 118

— copper bimetallic catalyst 161, 200

— cross-coupling reaction 147ff., 154ft.,
1611t

— Fe** salt 93

- Fe** salt 93

— Fe(acac); 121, 163
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— Fe(acac);—CuO 200

— Fe(acac);—Schiff base ligand 117

- FeCl, 120

— FeCl; 181ff.

- Fe'"EDTA 113

— [Fe(N3)(1,2-bis(diethylphosphano)
ethane),] 226

— Fe(salan) 118

— formal Fe(-II) 154ff.

— homogeneous 125

— hydrosilylation  136ff.

—non-heme 80

— oxidation 112ff.

— reduction of unsaturated compound  125ff.

iron complex

— alkene complex 7

— n?2-alkene-tetracarbonyliron complex 7

— o-allyl Fe species 210

— m-allyl-Fe nitrosyl 209

— n-allyl-Fe(CO), 208

— aminodiphosphine complex 134

— biomimetic 102

— carbon monoxide 5

— catalytic reaction  20f.

— catalytically active species 21

— chiral 140

— corrole  201f.

- cyclopentadiene, see CpFe

— dicarbonyl(n’cyclopentadienyl)iron-alkyl
complex 10

— diimine 261

— electronic configuration 2

— Fe(IIl) with bidentate ligand 94

- fundamental reaction 2

—heme 95

—ligand 21

— low valent 200, 213

— nitrene 122

— organic chemistry 1ff.

— oxidation state 2

— phthalocyanine 95

— salen Fe(III) complex 100

— salen-type 265

— structure 2

~ tricarbonyl(n*cis-cyclooctene)iron
complex 12

— tricarbonyl(n*-cyclopentadienon)iron
complex 4ff.

— trihydride 133

—vinylidene 254

iron enzyme

— dinuclear 100

— mononuclear

iron protein

100

—non-heme 30
iron-sulfur protein 29
(+)-isoiridomyrmecin 247
isomerization 52

— double bond 22

k

ketone

— hydrosilylation 141
— synthesis 169

Kharasch reaction  84f.

—acyl chloride 85

— intramolecular variant 85

— ionic liquid 85

Knoevenagel condensation 236

)

lactone 227

v-lactone 10

lactonization 85

LDMAN, see lithium

Lewis acid 181, 198ff., 217ff., 262f.

— iron catalyst 198ff., 238

N,Py, ligand 81

N,N,O-ligand 83

N,O-ligand 79

(+)-limaspermine 16

(S)-limonene 55

lithium

— LDMAN (lithium 1-(dimethylamino)
naphthalenide) 205

- Liz[Fe(C2H4)4] 155

— perchlorate 182

m
macrocyclization 227
Mannich reaction 235
mass spectrometry 229
Mesdien 88
mechanistic probe 42
methane monooxygenase
4-methoxyaniline 14
methyl linoleate 131
B-methylamino acid 65
1-methyl-3-butylimidazolium chloroferrate
(Fe-IL) 183
O-methyljoubertiamine 16
N-methylpyrrolidone (NMP)
trans-B-methylstyrene 62
(R)-2-mevalonolactone 65
mica
— Fe(IIl)-exchanged fluorotetrasilicic
234
Michael reaction 226ff.

40, 100
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— asymmetric 232

— aza-Michael reaction 235

— ionic liquid  233f.

— mechanism 229

- vinylogous  230f.
microperoxidase (MP11) 48
(—)-mitsugashiwalactone 247
MMO mimic system 80
monoepoxidation 63
—diene 63
mono(o)xygenase 46ff.

— activity 62
montmorillonite

— Fe'exchanged 112

— K10-Fe(IlI) 182, 204
Mukaiyama aldol reaction 222
multi-nitrogen-based ligand 140
myeloperoxidase 48

n

Na, see sodium
1,4-naphthoquinone 230
nitration reaction 179
nitrene transfer 119

nitrogen heterocycle
—aromatic 136

nitrogen nucleophile 235
nitrogen transfer reagent 103
nitroso compound 109

— oxidation of hydroxylamine 109
NMP, see N-methylpyrrolidone

non-heme Fe complex with tetra- and

pentadentate ligand 100
nucleophile
— aryl-Grignard 156
—carbon 219ff.
— nitrogen 235
— oxygen 218ff.

[4

O—0 bond cleavage 98
— homolytic 98
olefination

— Peterson-type 204
organoiron complex 4
organoiron polymer 19
orphenadrin 126
overoxidation 107
oxanorbornene 207
oxidant

— Clayfen-type 112

— oxo-iron (salen) 116
oxidase 46

oxidation 44, 109ff.

— activated methylene 76

— alcohol 80

—allylic 92f.

— asymmetric  115ff.

— binary catalyst 115

— chiral Fe(salen)Cl catalyst 118

— Fe(acac);—Schiff base ligand-catalyzed
117

- Fe".EDTA-catalyzed 113

— Fe"-exchanged montmorillonite 112

— Fe,Oz-mediated 112

— Fe(salan)-catalyzed 118

— hydroxylamine 109

— nitrogen compound  109ff.

— non-asymmetric 114

— oxo-bridged diiron complex 116

— pyrrolidinyl-Fe"' catalyst 118

— solvent-free 114

— sulphur compound 111ff.

N-oxide reduction 52

oxime 111

oxocarbenium ion 219

oxygen nucleophile 218f.

oxygen rebound mechanism 34

oxygenation 44

— electrocatalytic 97

— mechanism 74

- N/S 52

— oxidative allylic  92ff.

p

P450, see cytochrome

paddlewheel motif 44

pentacarbonyliron 22, 84, 126ft., 264

pentadentate ligand  78ff.

peroxidase 48ff.

— reactivity 56f.

peroxide 36ff.

— disproportionation 58

peroxime proliferator activated receptor
(PPAR) agonist 21

Peterson-type olefination 204

phenoxazoline (Hphox) ligand 79

a-phenyl-N-thioacetylmorpholine 190

photosynthesis 29

phthalocyanine Fe complex 95

(+)-o-pinene 55

piperidine derivative 227

(E,E)-piperylperperidide 62

polyaddition 227

polymerization 227

porphyrin ligand 253

porphyrin Fe complex 95, 201, 249

— high valent Fe(IV)-oxo 95
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— tetraphenylporphyrin (Fe(TPP))
chloride 250

— tetraphenylporphyrin (Fe(TPP))
dichloride 201

prianosin alkaloid 16

Prins cyclization 220

propargylic acetate 185

propargylic alcohol 171, 184

— nucleophilic substitution 204

propargylic chloride 207

propargylic epoxide 207

protective group 218

(—)-protometinol analogue 247

pybox (bis(oxazolinyl) pyridine) 140

—ligand 251

pyrazine derivative 238

pyridine 110, 236f.

pyrimidine 238

quinoline derivative 236f.
quinolizidine 248
quinonimine 14

r

radical autoxidation pathway 75
— Perkin’s 76

radical cyclication 168

radical functionalization 190
rebound mechanism 95
reduction 39

— homogeneous iron catalyst 125ff.
— unsaturated compound  125ff.
Reformatsky reaction 221
regioselectivity 107
regiospecificity 39

Rieske dioxygenase 100

ring cleavage 38

ring expansion reaction 263ff.
— intramolecular 266

ring opening reaction 252

s

Sakurai reaction 220
salen Fe(III) complex 100
scandium triflate 184
B-scission of alkyl peroxide
- reductive 52
sigmatropic rearrangement sequence
sodium

— Na[Fe(CO);(NO)] 209
spectroscopy

— EXAFS 229

121

— Raman 229
stereocenter

— quaternary 233
(&)-sterpurene 11
styrene 138, 189

— aziridination 250
substitution

—allylic 202ff.

— aromatic  177ff,, 189
— conjugate nucleophilic
— electrophilic  178ff.
— ferrate complex 199
— iron-catalyzed 177ff., 197ff.
— non-activated C—X bond 197
— nucleophilic 189, 197ff., 205f.
— Sgl mechanism 177

— Sy1 mechanism 177

— Sx2 type  203fF.

— Sn2' type 206

— SNyAr mechanism 177, 189
— Syt reaction 225

succinyl succinate 227

sulfide 113

— oxidation 113

sulfilimine 119

sulfonic acid 181

sulfonylation 180
sulfoxidation 57

— asymmetric 57

— stereospecific 58
sulfoximidation 120

sulfoxide 113

sulfoximine 119

sulindac 117

superacidic system 181
superoxide 33ff.

synzyme 64

2044t

t

TACN ligand 88
taurine dioxygenase (TauD)
tautomerism 230
terphenyl carboxylate 43
tetradentate ligand 78
tetrahydrofuran 265

311f.

tetrakis(ethylene) ferrate complex 163

thiadiazole 111

thiol 111

thiosemicarbazole 111

thioxocarbenium ion 219

tmda (N,N,N',N'-tetra-
methylethylenediamine) 140

TMEDA 166



(R)-p-Tol-BINAP 172

toluene 181

toluene dioxygenase (TDO) 57

TPA (tris(2-pyridylmethyl)amine) ligand
family 78

— 6-Me;-TPA ligand 83

tpoen ligand 79

transfer hydrogenation 127f.
1,4,7-triazacyclononane  36ff.

tricarbonyl(ncis-cyclooctene)iron
complex 12
tricarbonyl(n*-cyclopentadienon)iron
complex 4ff.

tridentate ligand 77

triflate [OTf]~

— Fe(OTf),2MeCN 88

triflic acid  181f.

trimerization 261
trimethylenemethane-iron complex 8
trimethylenemethanetricarbonyliron 9
tripodal ligand 37

turnover number (TON) 93

u
uncoupled reaction 34

v
vinylcyclopropane 264
vinyltrimethylsilane 137

w
Wagner-Meerwein rearrangement 263
Walphos 21

windmill motif 44

X

xanthenedione 239
Xanthphos 166
o-xylene 186ff.

Y
yohimbane alkaloid 6

z
zeolite 181
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