
Contents

Magneticpropertiesoffreeradicals

Partdl:Organicanionradicals

Generalintroduction

H.Fischer,Physikalisch-ChemischesInstitutderUniversitatZurich,Switzerland

ADefinitionsandsubstances1

BMagneticproperties1

CArrangementofthetables2

DImportantmonographs3

ESymbolsandabbreviations3

Symbols3

Abbreviations4

12Semidionesandrelatedspecies

M.Lehnig,LehrstuhlfurorganischeChemiederUniversitatDortmund,Germany

12.0Introduction5

12.1Semidiones[R―CCT(=C―C)n―CO*―R';n=0,1,2,3]6

12.1.11,2-Semidiones(R―CO"=CO*―R';n=0)6

12.1.1.1Anionradicalsfromα-ketoaldehydes(R=H)6

12.1.1.2Anionradicalsfromdionicsystems(R,R'={=H)10

12.1.1.2.1Anionradicalsfromnoncyclicdiketones10

12.1.1.2.1.1Anionradicalsfrom2,3-diketones(R=CH3,R'=alkyl)10

12.1.1.2.1.2Anionradicalsfrom3,4-diketones(R=C2H5,R'=alkyl)15

12.1.1.2.1.3Anionradicalsfrom4,5-diketones(R=CH2CH2CH3,R'=alkyl)16

12.1.1.2.1.4Anionradicalsfrombiacyls(R=R'=alkyl,R,R'*CH3,C2H5,CH2CH2CH3)..17

12.1.1.2.1.5Anionradicalsfroml-aryl-l,2-diketones(R=aryl,R'=alkyl,aryl)22

12.1.1.2.1.6Anionradicalsfromferrocenylandruthenocenyldiketones

o

(R=M,R'=alkyl,aryl)27

12.1.1.2.2Anionradicalsfromcyclicdionicsystems30

12.1.1.2.2.1Anionradicalsfromhomocyclicdiketones30

12.1.1.2.2.1.1Anionradicalsfromcyclobutane-andcyclobutenedionicsystems30

12.1.1.2.2.1.2Anionradicalsfromcyclopentane-andcyclopentenedionicsystems34

12.1.1.2.2.1.3Anionradicalsfromcyclohexane-andcyclohexenedionicsystems38

12.1.1.2.2.1.4Anionradicalsfromcycloheptane-andcycloheptenedionicsystems44

12.1.1.2.2.1.5Anionradicalsfromcyclooctane,cyclononane-,etc.,-diones45

12.1.1.2.2.2Anionradicalsfromheterocyclicdionicsystems46

12.1.1.2.2.2.1Anionradicalsfromoxa-,aza-,anddiazacyclopentane-andcyclopentenedionic

systems46

12.1.1.2.2.2.2Anionradicalsfromaza-,oxa-,andthiacyclohexanedionicsystems47



12.1.1.3Anionradicalsfroma-ketoacids(R=H,alkyl,R'=OH)49

12.1.1.4Anionradicalsfroma-ketoacidestersandamides(R=alkyl,aryl,R'=O-alkyl,S-alkyl,

N(alkyl)2)50
12.1.1.5Anionradicalsfromoxalicacidesters,thioesters,andamides(R,R'=O-alkyl,S-alkyl,NH2,

NH-alkyl,N(alkyl)2)52
12.1.21,4-,1,6-,1,8-Semidiones(n=l,2,3)56

12.1.2.1Anionradicalsfromdionicandtetronicsystems56

12.1.2.1.1Anionradicalsfromnoncyclic1,4-diketones(R,R'=alkyl,aryl)56

12.1.2.1.2Anionradicalsfromcyclicdiketonesandtetraketones56

12.1.2.1.2.1Anionradicalsfromdionicandtetronicsystems56

12.1.2.1.2.1.1Anionradicalsfromhomocyclicdiketones:carbonylgroupsbelongingtothe

samering56

12.1.2.1.2.1.1.1Anionradicalsfromcyclopentanedionicsystems56

12.1.2.1.2.1.1.2Anionradicalsfromcyclohexanedionicsystems57

12.1.2.1.2.1.1.3Anionradicalsfromcycloheptane-andcyclooctanedionicsystems....58

12.1.2.1.2.1.2Anionradicalsfromhomocyclicdiketonesandtetraketones:carbonylgroups

belongingtodifferentrings60

12.1.2.1.2.2Anionradicalsfromheterocyclicdionicsystems62

12.1.2.2Anionradicalsfromfumaric,maleic,andhexanedienedioicacids64

12.1.2.3Anionradicalsfromfumaricandmaleicacidestersandamides66

12.1.2.4Anionradicalsfrommaleimidesandmaleicanhydrides68

12.2Thiosemidiones(R―CS~=CS'―R',R―CCT=CS'―R)73

12.2.1Anionradicalsfroma-thioketoacidamides(R=alkyl,phenyl,R'=N(alkyl)2)73

12.2.2Anionradicalsfromthiooxalicesters,thioesters,andamides(R,R'=O-alkyl,S-alkyl,NH2,NH-

alkyl,N(alkyl)2)75

12.3Semitriones(R―CO"=CO"―CO―R)79
12.3.1Anionradicalsfromtrionicsystems79

12.3.1.1Anionradicalsfromnoncyclictriketones(R,R'=aryl)79

12.3.1.2Anionradicalsfromcyclictrionicsystems79

12.3.1.2.1Anionradicalsfromhomocyclictriketones79

12.3.1.2.2Anionradicalsfromheterocyclictrionicsystems80

12.3.2Anionradicalsfrompyrovoylformicandmesoxalicacidestersandamides(R=CH3,O-alkyl,

N(alkyl)2,R'=O-alkyl,N(alkyl)2)82

12.4Anionradicalsfromaromaticpolycarbonyland-thiocarbonylcompoundsandpolycarboxylicacids.83

12.4.1Anionradicalsfromdialdehydesandketoaldehydes83

12.4.2Anionradicalsfromdi-andtetraketones85

12.4.3Anionradicalsfrompolycarboxylicacids88

12.4.4Anionradicalsfromanhydridesandthioanhydrides91

12.4.5Anionradicalsfromestersandthioesters93

12.4.6Anionradicalsfromimides100

12.4.7Anionradicalsfromthiophthalates104

12.5Referencesfor12.1･･･12.4107

13Semiquinonesandrelatedspecies

K.B.Ulmschneider,Tubingen,andH.B.Stegmann,InstitutfiirOrganischeChemiederUniversitatTubingen,

Germany

13.0Introduction112

13.0.1Generalremarks112

13.0.2Arrangementofthetables112

13.1Semiquinoneanionradicals113

13.1.1Carbocycles113

13.1.1.1o-Benzosemiquinones113



13.1.1.1.1Unsubstitutedandmonosubstituteso-benzosemiquinones113
13.1.1.1.2Disubstitutedo-benzosemiquinones133
13.1.1.1.3Trisubstitutedo-benzosemiquinones149
13.1.1.1.4Tetrasubstitutedo-benzosemiquinones153
13.1.1.1.5Polycyclico-benzosemiquinones158
13.1.1.2m-Benzosemiquinones159
13.1.1.3p-Benzosemiquinones162
13.1.1.3.1Unsubstitutedandmonosubstitutedp-benzosemiquinones162
13.1.1.3.2Disubstitutedp-benzosemiquinones192
13.1.1.3.3Trisubstitutedp-benzosemiquinones220
13.1.1.3.4Tetrasubstitutedp-benzosemiquinones221
13.1.1.3.5Polycyclicp-benzosemiquinones236
13.1.1.4Pyrogallolsemiquinones242
13.1.1.5Benzosemiquinonesderivedfrom1,2,4-trihydroxybenzene249
13.1.1.6Benzosemiquinonesderivedfrompolyhydroxybenzenes273
13.1.2Naphthosemiquinones275
13.1.2.1Naphthosemiquinonesderivedfrom1,2-dihydroxynaphthalenes275
13.1.2.2Naphthosemiquinonesderivedfrom1,4-dihydroxynaphthalenes280
13.1.2.3Naphthosemiquinonesderivedfromotherdihydroxynaphthalenes290
13.1.2.4Naphthosemiquinonesderivedfromtrihydroxynaphthalenes290
13.1.2.5Naphthosemiquinonesderivedfromnaphthazarine298
13.1.2.6Naphthosemiquinonesderivedfromothertetrahydroxynaphthalenes303
13.1.3Anthrasemiquinones304
13.1.4Phenanthrenesemiquinones318
13.1.5Semiquinonesfromothercarbocycliccompounds322
13.1.5.1Semiquinonesderivedfromtropolone322
13.1.5.2Diphenosemiquinonesandrelatedanions324
13.1.5.3Acenaphthenesemiquinonesandrelatedanions327
13.1.5.4Ferrocenosemiquinonesandrelatedanions330
13.1.5.5Othercarbocyclicsemiquinones331
13.1.5.6Indophenolsemiquinones333

13.2Semiquinoneanionsfromheterocycliccompounds334
13.2.1Nitrogenheterocycles334
13.2.1.1Pyridinesemiquinones334
13.2.1.2Indole-andbenzindolesemiquinones337
13.2.1.3Imidazobenzosemiquinones339
13.2.1.4OtherN-heterocyclicsemiquinones341
13.2.2Oxygenheterocycles343
13.2.2.1Dibenzofuransemiquinones343
13.2.2.2Semiquinonesfromfluoresceineandrelatedsystems344
13.2.2.3OtherO-heterocyclicsemiquinones347
13.2.3Sulfurheterocycles347

13.3Semiquinonecationradicals351
13.3.1Benzosemiquinonecations351
13.3.2Naphthosemiquinonescations357
13.3.3Diphenosemiquinonecations358
13.3.4Anthrasemiquinonecations359
13.3.5Othersemiquinonecationsfromcarbocycliccompounds359

13.4Charge-transfercomplexesofquinones361
13.4.1Withorganicdonors361
13.4.2Adsorbedquinones365

13.5Referencesfor13.1･･･13.4367



14Anionradicalsfromnitrocompounds

A.Berndt,FachbereichChemiederUniversitatMarburg,Germany

14.0Introduction376

14.1NitrocompoundswithoutdoublebondsconjugatedwiththeNO2group377

14.1.1Nitroalkanes(includingarylnitroalkanes)withoutheteroatoms(exceptassubstituentsofphenyl

rings377

14.1.1.1Primarynitroalkanes377

14.1.1.2Secondarynitroalkanes381

14.1.1.3Tertiarynitroalkanes384

14.1.2Nitroalkanescontainingfluorine386

14.1.3Nitroalkanescontainingchlorine388

14.1.4Nitroalkanescontainingoxygen390

14.1.4.1Primarynitrocompounds390

14.1.4.1.1PrimarynitrocompoundswithOH,O~,ORboundtocarbonbearingtheNO2group

(α-C)390

14.1.4.1.2PrimarynitrocompoundswithOH,ORboundto/?,y,Scarbon392

14.1.4.1.3PrimarynitrocompoundswithCOR,CO2,COORboundtoa,p,ycarbon395

14.1.4.1.4Primarynitrocompoundswithoxygen-containingrings398

14.1.4.2Secondarynitrocompounds399

14.1.4.3Tertiarynitrocompounds401

14.1.5Nitroalkanescontainingsulfurboundtocarbon402

14.1.5.1Primarynitrocompounds402

14.1.5.2Secondarynitrocompounds404

14.1.5.3Tertiarynitrocompounds406

14.1.6Nitroalkanescontainingnitrogen406

14.1.6.1Primarynitrocompounds406

14.1.6.1.1PrimarynitrocompoundswithNH2,NHR,NR2substituents406

14.1.6.1.2PrimarynitrocompoundswithN3,CON,CNsubstituents407

14.1.6.2Secondarynitrocompounds409

14.1.6.3Tertiarynitrocompounds409

14.1.7Nitroalkanescontainingphosphorusboundtocarbon410

14.1.8Nitroalkanescontainingarsenic414

14.2NitrocompoundswithdoublebondsconjugatedwiththeNO2group414

14.2.1Nitroalkenes414

14.2.1.1Nitroalkeneswithalkylsubstituents414

14.2.1.2Nitrodienesandacylnitroalkenes417

14.2.1.3Phenylsubstitutednitroalkenes418

14.2.21,1-Dinitroalkenes420

14.2.3Acylnitrocompounds421

14.2.4Anionsfrom1,1-dinitroalkanes421

14.2.4.1Anionsfrom1,1-dinitroalkaneswithalkylandcycloalkylsubstituents421

14.2.4.2Anionsfrom1,1-dinitroalkaneswithvinyl,aryl,acyl,cyano,andnitrosubstituents424

14.2.5Anionsfromdinitro-andtrinitrocyclohexadienes426

14.2.5.11,3-Dinitrocyclohexadienes426

14.2.5.21,5-Dinitrocyclohexadienes428

14.2.5.31,3,5-Trinitrocyclohexadienes429

14.3Aromaticmononitrocompounds430

14.3.1Isocycliccompounds430

14.3.1.1Isocycliccompoundsderivedfrombenzene430

14.3.1.1.1Unsubstitutednitrobenzene(varioussolventsandgegenions)anddeuteratednitrobenzenes430

14.3.1.1.2Nitrobenzenescontainingsubstituentswithoutdoublebondsconjugatedwiththearo-

maticring449

14.3.1.1.2.1Aliphaticsubstituents449

14.3.1.1.2.1.1Openchainalkylsubstitutednitrobenzenes449

14.3.1.1.2.1.2Nitrobenzeneswithcycloalkylsubstituents463



14.3.1.1.2.1.3Nitrobenzeneswithcondensedaliphaticrings(includingspirocyclicringsand

paracyclophane)465

14.3.1.1.2.1.4Nitrobenzeneswithcondensedbicyclicrings(includingtriptycene)468

14.3.1.1.2.2Nitrobenzeneswithhalogenandhalogencontainingsubstituents471

14.3.1.1.2.2.1Fluoro-andfluoroalkylnitrobenzenes471

14.3.1.1.2.2.2Chloro-andchloroalkylnitrobenzenes479

14.3.1.1.2.2.3Bromonitrobenzenes488

14.3.1.1.2.2.4Iodonitrobenzenes490

14.3.1.1.2.3Nitrobenzeneswithoxygenandoxygencontainingsubstituents493

14.3.1.1.2.3.1Oxygendirectlyboundtoring493

14.3.1.1.2.3.1.1Nitrophenols,nitrophenolates,dihydroxynitrobenzenes493

14.3.1.1.2.3.1.2Nitroanisoles,alkoxy-andaryloxy-nitrobenzenes499

14.3.1.1.2.3.2Nitrobenzeneswithoxygenin/8-positiontoring(includingoxiranesand

dioxolanrings)503

14.3.1.1.2.3.3NitrobenzeneswithC=Oin/^-positiontoring505

14.3.1.1.2.4Nitrobenzeneswithsulfurandsulfurcontainingsubstituents505

14.3.1.1.2.5Nitrobenzeneswithnitrogencontainingsubstituents508

14.3.1.1.2.5.1DirectlyboundNH2,NHR,NR2,NR3andN―C=S508

14.3.1.1.2.5.2β-N(includingβ-NO2)513

14.3.1.1.2.6Nitrobenzeneswithphosphoruscontainingsubstituents515

14.3.1.1.2.6.1Phosphorusdirectlyboundtoring515

14.3.1.1.2.6.2Phosphorusinβ-positiontoring515

14.3.1.1.2.7Nitrobenzeneswitharseniccontainingsubstituents518

14.3.1.1.2.8Nitrobenzeneswithsiliconcontainingsubstituents519

14.3.1.1.2.9Nitrobenzeneswithgermaniumcontainingsubstituents522

14.3.1.1.2.10Nitrobenzeneswithboroncontainingsubstituents522

14.3.1.1.2.11Nitrobenzeneswithmercurycontainingsubstituents523

14.3.1.1.3Nitrobenzenescontainingsubstituentswithdoublebondsconjugatedwiththearomatic

ring524

14.3.1.1.3.1Vinylnitrobenzenes(includingthosederivedfrom1,1-diphenylethyleneandstilbene)524

14.3.1.1.3.2Acylnitrobenzenes529

14.3.1.1.3.2.1Formyl-,acetyl-,andbenzoylnitrobenzenes529

14.3.1.1.3.2.2COOH,COO",COORsubstitutednitrobenzenes534

14.3.1.1.3.2.3CONH2,CONR2substitutednitrobenzenes542

14.3.1.1.3.3CSNHR,CSNR2,andCSSRsubstitutednitrobenzenes544

14.3.1.1.3.4C=NORsubstitutednitrobenzenes545

14.3.1.1.3.5SOnRsubstitutednitrobenzenes546

14.3.1.1.3.5.1SORsubstitutednitrobenzenes546

14.3.1.1.3.5.2SO2Rsubstitutednitrobenzenes548

14.3.1.1.3.5.3SO3substitutednitrobenzenes551

14.3.1.1.3.6N-nitrobenzenescontaining―N=N―Rand―N+=Nsubstituents552

14.3.1.1.4Nitrobenzenescontainingsubstituentswithtriplebondsconjugatedwiththearomaticring553

14.3.1.1.4.1Ethinylsubstitutednitrobenzenes553

14.3.1.1.4.2Cyanosubstitutednitrobenzenes(nitrobenzonitriles)554

14.3.1.1.4.3Nitriloxidesubstitutednitrobenzenes559

14.3.1.1.5Nitrobenzenescontainingsubstituentswith6nelectrons559

14.3.1.1.5.1Cyclopentadienylsubstitutednitrobenzenes559

14.3.1.1.5.2Phenylnitrobenzenes560

14.3.1.1.5.2.1Nitrodiphenyl560

14.3.1.1.5.2.2Di-,tri-,tetra-,andpentaphenylnitrobenzenes563

14.3.1.1.6Nitrobenzeneswithdiphenylylsubstituents565

14.3.1.1.7Nitrobenzeneswithnaphthylsubstituents566

14.3.1.1.8Nitrobenzeneswithanthracenylsubstituents567

14.3.1.2Nitroferrocene570

14.3.1.3Nitrotropolones570

14.3.1.4Nitronaphthalenes571

14.3.1.4.11-Nitronaphthalenes571

14.3.1.4.22-Nitronaphthalenes572



14.3.2Heterocyclicaromaticmononitrocompounds572

14.3.2.15-memberedrings572

14.3.2.1.1Nitrofurans572

14.3.2.1.2Nitrothiophenes578

14.3.2.1.2.12-Nitrothiophenes578

14.3.2.1.2.23-Nitrothiophenes582

14.3.2.1.2.3Nitrothienothiophenes583

14.3.2.1.3Nitrothiazoles584

14.3.2.1.3.12-Nitrothiazoles584

14.3.2.1.3.24-Nitrothiazoles584

14.3.2.1.3.35-Nitrothiazoles585

14.3.2.1.4Nitroimidazoles586

14.3.2.1.4.12-Nitroimidazoles586

14.3.2.1.4.24-Nitroimidazoles587

14.3.2.1.4.35-Nitroimidazoles588

14.3.2.26-memberedrings589

14.3.2.2.1Nitropyridines589

14.3.2.2.1.12-Nitropyridines589

14.3.2.2.1.23-Nitropyridines590

14.3.2.2.1.34-Nitropyridines594

14.3.2.2.2NitropyridineN-oxides600

14.3.2.2.3Nitropyrimidinesandrelatedcompounds(nitrouracil,nitrooroticacid,nitrobarbituric

acid)604

14.3.2.3Condensedringsystems608

14.3.2.3.1Nitrodibenzo-p-dioxin608

14.3.2.3.2Nitrophenothiazine5-oxide608

14.3.2.3.3Nitrophenoxatellurin608

14.3.2.3.4Nitrocycl[3,2,2]azine609

14.4Aromaticdinitrocompounds609

14.4.1Isocycliccompounds609

14.4.1.1Isocycliccompoundsderivedfrombenzene609

14.4.1.1.1Nitrogroupsboundtothesamearylring609

14.4.1.1.1.1o-Dinitrobenzenes609

14.4.1.1.1.1.1Unsubstitutedo-dinitrobenzenes609

14.4.1.1.1.1.2Substitutedo-dinitrobenzenes611

14.4.1.1.1.2m-Dinitrobenzenes614

14.4.1.1.1.2.1Unsubstitutedm-dinitrobenzene614

14.4.1.1.1.2.2Substitutedm-dinitrobenzenes621

14.4.1.1.1.2.2.1Substitutedm-dinitrobenzeneswithoutconjugateddoublebonds621

14.4.1.1.1.2.2.2Substitutedm-dinitrobenzeneswithconjugateddoublebonds628

14.4.1.1.1.2.2.3Substitutedm-dinitrobenzeneswithconjugatedtriplebondsandarylrings.633

14.4.1.1.1.3p-Dinitrobenzenes634

14.4.1.1.1.3.1Unsubstitutedp-dinitrobenzenes634

14.4.1.1.1.3.2Substitutedp-dinitrobenzenes639

14.4.1.1.2Nitrogroupsboundtodifferentarylrings641

14.4.1.1.2.1Directlyconnectedrings641

14.4.1.1.2.1.1o,o'-Dinitrodiphenyl641

14.4.1.1.2.1.2m,m'-Dinitrodiphenyl642

14.4.1.1.2.1.3p,p'-Dinitrodiphenyl642

14.4.1.1.2.2Ringsconnectedbysaturatedlinks643

14.4.1.1.2.2.1Dinitrodiphenylmethanes,dinitrodiphenyloxides,dinitrodiphenylsulfides...643

14.4.1.1.2.2.2Dinitro-9,10-dihydro-9,10-methano-anthracenes,dinitro-9,10-dihydro-9,10-

ethano-anthracenes,dinitrotriptycene,dinitro[2,2]paracyclophanes645

14.4.1.1.2.2.3Ringsconnectedbyunsaturatedlinks646

14.4.1.1.2.2.3.1Anionsfromdinitrodiphenylmethanesanddinitrofluorene646

14.4.1.1.2.2.3.2l,l-Di(p-nitrophenyl)ethylene647

14.4.1.1.2.2.3.3Dinitrobenzophenones,dinitrobenzil648

14.4.1.1.2.2.3.44,4'-Dinitrostilbenes650



14.4.1.1.2.2.3.5Dinitrotolansandrelatedcompounds650
14.4.1.1.2.2.3.64,4"-Dinitro-p-terphenyl651
14.4.1.1.2.2.3.7l,l'-Bis-(o-nitrophenyl)ferrocenes652

14.4.1.2Dinitrocompoundsderivedfromtropolones652
14.4.1.3Dinitrocompoundsderivedfromnaphthalene653
14.4.1.3.11,4-Dinitronaphthalenes,1,5-,1,8-,2,6-,2,7-dinitronaphthalenes653
14.4.1.3.2Dinitroacenaphthalenesanddinitronaphthalicanhydrides655
14.4.1.3.3Nitrogroupsboundtodifferentnaphthalenerings656
14.4.1.4Dinitrocompoundsderivedfromanthracene656
14.4.2Heterocyclicdinitrocompounds657
14.4.2.15-memberedrings657
14.4.2.26-memberedrings657
14.4.2.2.13,5-Dinitropyridines657
14.4.2.2.2Dinitrophenothiazines,dinitrophenooxatellurin661

14.5Aromatictrinitrocompounds661
14.5.1Trinitrocompoundsderivedfrombenzene661
14.5.1.11,3,5-Trinitrobenzene661
14.5.1.21,3,5-Trinitrobenzenecontainingsubstituents663
14.5.2Trinitrocompoundsderivedfromstilbene666
14.5.3Trinitrocompoundsderivedfromnaphthalene667
14.5.4Trinitrotriptycene667

14.6Aromatictetranitrocompounds668
14.6.1Tetranitrocompoundsderivedfromnaphthalene668
14.6.2Tetranitro-9,10-dihydro-9,10-ethano-anthracene669
14.6.3Tetranitrophenothiazine-5-oxide669

14.7References670
14.7.1Reviewarticles670
14.7.2Referencesfor14.1--14.6670

15Anionradicalsfromnitrosocompounds

A.Berndt,FachbereichChemiederUniversitatMarburg,Germany

15.0Introduction679

15.1NitrosocompoundswithoutdoublebondsconjugatedwiththeN=Ogroup680
15.1.1Aliphaticnitrosocompounds680
15.1.1.1Aliphaticnitrosocompoundswithoutheteroatoms680
15.1.1.2Aliphaticnitrosocompoundscontaininghalogens680
15.1.1.3Aliphaticnitrosocompoundscontainingoxygen681
15.1.1.4Aliphaticnitrosocompoundscontainingnitrogen683
15.1.1.5Aliphaticnitrosocompoundscontainingphosphorus684
15.1.2Nitrites684
15.1.3Nitrosamines685

15.2NitrosocompoundswithdoublebondsconjugatedwiththeN=Ogroup687
15.2.1Nitrosoalkenes687
15.2.2Acylnitrosocompounds688
15.2.3Anionsfrom1,1-dinitrosoalkanes688
15.2.4Anionsfromnitrosonitroalkanesandfromnitrosodinitromethanes689

15.3Aromaticnitrosocompounds690
15.3.1Nitrosobenzeneandsubstitutednitrosobenzenes690
15.3.2m-Nitronitrosobenzenes694

15.4Referencesfor15.1･･･15.3697



15AAnionradicalsfromboroncompounds

A.Berndt,FachbereichChemiederUniversitatMarburg,Germany

15A.0Introduction698

15A.IAnionradicalscontainingoneboronatom699
15A.1.1Trialkylboranes699
15A.1.2Mono-,di-,andtrivinylboranes699
15A.1.3Mono-,di-,andtriarylboranes701

15A.2Anionradicalscontainingtwoboronatoms705

15A.3Referencesfor15A.Iand15A.2706

16Hydrocarbonanionradicals

M.T.Jones,DepartmentofChemistry,UniversityofMissouri-St.Louis,USA

16.0Introduction707
16.0.1Generalremarks707
16.0.2Hyperfmesplittings707
16.0.3g-Values707

16.1Cyclichydrocarbonanionradicals708
16.1.1Monocyclicsystems708
16.1.1.1Benzenes708
16.1.1.2Othersingle-ringcompounds723
16.1.2Polycyclicsystems(condensed)731
16.1.2.1Simplesubstitutednaphthalenes731
16.1.2.2Othersubstitutednaphthalenes751
16.1.2.3Otherpolycycliccompounds(condensed)769
16.1.3Polycyclicsystems(non-condensed)798
16.1.3.1Biphenyls.798
16.1.3.2Bridgedbiphenyls811
16.1.3.3Othernon-condensedcycliccompounds822
16.1.4Bridgedsystems834
16.1.5Cyclophanes838
16.1.6Triptycenes842

16.2Non-aromatichydrocarbonanionradicals844

16.3Referencesfor16.1and16.2850

17Anionradicalsfromheterocycliccompounds

L.Lunazzi,G.Placucci,DepartmentofChemistry,UniversityofBologna,Italy

17.0Introduction857

17.1Nitrogencontaininganionradicals858

17.2AnionradicalsofheterocyclescontainingO,S,andSe883

17.3AnionradicalsofheterocyclescontainingPandSi895

17.4Anionradicalsofheterocyclescontainingtwoormoredifferentheteroatoms898

17.5Referencesfor17.1･･･!7.4903


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

