
Contents

General introduction
H. Fischer, Physikalisch-Chemisches Institut der Universitat Zurich, Switzerland
A Definitions and substances............................................................................................................................ 1
B Magnetic properties....................................................................................................................................... 1
C Arrangement of the tables............................................................................................................................ 2
D Important monographs................................................................................................................................... 3
E Symbols and abbreviations............................................................................................................................ 3

Symbols........................................................................................................................................................... 3
Abbreviations.................................................................................................................................................... 4

18 Aromatic hydrocarbon cation radicals
K. Ishizu, Department of Chemistry, Ehime University, Japan
K. Watanabe, Institute for Chemical Research, Kyoto University, Japan
H. Ohya-Nishiguchi, Department of Chemistry, Kyoto University, Japan
18.0 Introduction................................................................................................................................................... 5
18.1 Cation radicals from aromatic hydrocarbon compounds and their alkyl derivatives............................... 6

18.1.1 Benzene and its alkyl derivatives..................................................................................................... 6
18.1.2 Polyphenyls and its alkyl derivates................................................................................................. 9
18.1.3 Naphthalene and its alkyl derivatives..................................................................................................11
18.1.4 Anthracene and its alkyl derivatives......................................................................................................13
18.1.5 Further condensed aromatics and their derivatives...............................................................................15
18.1.6 Nonalternant hydrocarbons and miscellaneous.................................................................................. 18

18.2 Cation radicals from halogenated aromatic hydrocarbons...........................................................................19
18.2.1 Halogen derivatives of polyphenyls...................................................................................................... 19
18.2.2 Halogen derivatives of naphthalenes...................................................................................................... 20

18.3 References for 18.1 and 18.2............................................................................................................................. 21

19 Cation radicals from nitrogen-containing compounds
S.F. Nelsen, Department of Chemistry, University of Wisconsin, USA

19.0 Introduction........................................................................................................................................................ 22
19.1 Alkyl and H-substituted amines..................................................................................................................... 25
19.2 Aromatic amines.................................................................................................................................................28

19.2.1 Monoaryl amines.....................................................................................................................................28
19.2.2 Diaryl amines.........................................................................................................................................40
19.2.3 Triaryl amines.........................................................................................................................................47
19.2.4 Phenylene diamines................................................................................................................................. 52

19.3 Unsaturated amines.............................................................................................................................................60
19.3.1 Aminoolefins and -diimides..................................................................................................................60
19.3.2 1,4-Dihydropyrazine derivatives..........................................................................................................68
19.3.3 Other hydrazaaromatics..........................................................................................................................89

http://d-nb.info/801117372


Contents IX

19.4 [N — N] compounds........................................................................................................................................93
19.4.1 Alkyl and H-substituted hydrazines..................................................................................................... 93
19.4.2 Aryl hydrazines...................................................................................................................................105
19.4.3 [N •+• N] systems...................................................................................................................................116

19.5 [N—O] compounds......................................................................................................................................116
19.6 Miscellaneous/uncertain structure.............................................................................................................. 119
19.7 References for 19............................................................................................................................................. 120

20 Aromatic cation radicals containing O and S atoms
K. Ishizu, Department of Chemistry, Ehime University, Japan
K. Watanabe, Institute for Chemical Research, Kyoto University, Japan
H. Ohya-Nishiguchi, Department of Chemistry, Kyoto University, Japan

20.0 Introduction...................................................................................................................................................... 124
20.1 Radicals containing O and/or S atoms substituted into the aryl groups.....................................................125

20.1.1 (OH)n-compounds and their alkyl derivatives....................................................................................125
20.1.2 (OH)n(OR)m-compounds and their alkyl derivatives........................................................................ 128
20.1.3 (OR)n-compounds...............................................................................................................................129
20.1.4 Diphenyl ether...................................................................................................................................... 137
20.1.5 Diphenyl sulfide with O-containing substituents................................................................................138
20.1.6 (SR)(OR)-substituted benzene derivatives............................................................................................140
20.1.7 (SR)n-compounds and alkyl-substituted diphenyl sulfide................................................................ 140

20.2 Heterocyclic compounds containing O and/or S atoms as ring members................................................. 142
20.2.1 Dibenzo-p-dioxine and its halogen derivatives................................................................................142
20.2.2 Phenoxthine and its halogen derivatives............................................................................................143
20.2.3 Dithiin and its alkyl and phenyl derivatives........................................................................................143
20.2.4 Thianthrene including benzodithiin................................................................................................... 145
20.2.5 Miscellaneous...................................................................................................................................... 146

20.3 References for 20.1 and 20.2...........................................................................................................................147

For semiquinone cation radicals, see section 13.3, p. 351 ff., in subvolume II/9dl

21 Organic C-, O-, and N-centered bi- and polyradicals
G. Kothe, Institut fur physikalische Chemie, Universitat Freiburg, Germany
W. Wilker, Institut fur Molekiilphysik, Freie Universitat Berlin, Germany

21.0 Introduction...................................................................................................................................................... 148
21.0.1 Definition . . _...................................................................................................................................... 148
21.0.2 Substances.............................................................................................................................................. 148
21.0.3 Magnetic properties...............................................................................................................................148
21.0.4 Arrangement of the tables................................................................................................................... 149
21.0.5 Symbols and abbreviations...................................................................................................................150
21.0.6 References for 21.0...............................................................................................................................150

21.1 Carbon-centered polyradicals.......................................................................................................................151
21.1.1 m-Bridged triphenylmethyl biradicals............................................................................................... 151
21.1.2 p-Bridged triphenylmethyl biradicals................................................................................................153
21.1.3 Cyclopentadienyl biradicals............................................................................................................... 157
21.1.4 Pyridinyl biradicals...............................................................................................................................158
21.1.5 Triradicals.............................................................................................................................................. 159

21.2 Oxygen-centered polyradicals.......................................................................................................................160
21.2.1 Aroxyl biradicals.................................................................................................................................. 160
21.2.2 Tetracyclone ketyl biradicals............................................................................................................... 166
21.2.3 Triradicals.............................................................................................................................................. 171



X Contents

21.3 Nitrogen-centered polyradicals....................................................................................................................... 172
21.3.1 Hydrazyl biradicals............................................................................................................................... 172
21.3.2 Verdazyl biradicals............................................................................................................................... 177
21.3.3 Tetrazodinyl biradicals....................................................................................................................... 185
21.3.4 Triradicals...............................................................................................................................................186
21.3.5 Tetraradicals...........................................................................................................................................187

21.4 References for 21.1 ••• 21.3...............................................................................................................................188

22 Organic bis- and polynitroxides
A.R. Forrester, Department of Chemistry, University of Aberdeen, Great Britain

22.0 Introduction...................................................................................................................................................... 190
22.0.1 General remarks...................................................................................................................................190
22.0.2 Nomenclature and classification............................................................................................................190
22.0.3 Reviews.................................................................................................................................................. 190

22.1 Bisnitroxides...................................................................................................................................................... 191
22.1.1 Bis(dialkyl nitroxides).......................................................................................................................... 191
22.1.2 Monocyclic bis(dialkyl nitroxides).......................................................................................................192
22.1.3 Bicyclic bis(dialkyl nitroxides)...........................................................................................................192
22.1.4 Bisfcyclic dialkyl nitroxides)...............................................................................................................193

22.1.4.1 Bis(azetidinyl-1 -oxyls),

22.1.4.2 Bis(pyrrolidinyl-1 -oxyls),

22.1.4.3 Bis(pyrrol-3-inyl-l -oxyls),

22.1.4.4 (Pyrrolidinyl-1 -oxyl)-(pyrrol-3-inyl-l -oxyl),

22.1.4.5 Bis(imidazolinyl-l-oxyl-3-oxides),

22.1.4.6 Bis(oxazolidinyl-1 -oxyls),

213



Contents XI

22.1.4.7 (Pyrrolinyl-1 -oxyl)-(piperidinyl-l -oxy 1),

220

22.1.4.8 (Imidazolinyl-1 -oxyl)-(piperidinyl-l -oxyl),

22.1.4.9 (Oxazolidinyl-1 -oxyl)-(piperidinyl-l -oxyl),

223

22.1.4.10 (Pyrrolinyl-l-oxyl)-(diazacycloheptyl-l-oxyl),.................................................................... 226
22.1.4.11 Bis(piperidinyl-1 -oxyls),

7 \ x / \
•O—N y 'V N—o-.............................................................................................227

22.1.4.11.1 X=0atom...................................................................................................... 227
22.1.4.11.2 X = 1 atom...................................................................................................... 227
22.1.4.11.3 X = 2 atoms..................................... 229
22.1.4.11.4 X = 3 atoms...................................................................................................... 232
22.1.4.11.5 X = 4 atoms...................................................................................................... 246
22.1.4.11.6 X = 5 atoms...................................................................................................... 249
22.1.4.11.7 X = 6 atoms...................................................................................................... 250
22.1.4.11.8 X = 7 atoms...................................................................................................... 255
22.1.4.11.9 X = 8 atoms...................................................................................................... 260
22.1.4.11.10 X = 9 atoms...................................................................................................... 264
22.1.4.11.11 X = 10 atoms.................................................................................................. 268
22.1.4.11.12 X = ll atoms.................................................................................................. 271
22.1.4.11.13 X = 12 atoms.................................................................................................. 274
22.1.4.11.14 X = 13 atoms.................................................................................................. 277
22.1.4.11.15 X = 14 atoms.................................................................................................. 278
22.1.4.11.16 X = 15 atoms.................................................................................................. 279
22.1.4.11.17 X = 16 atoms.................................................................................................. 279
22.1.4.11.18 X = 17 atoms.................................................................................................. 280
22.1.4.11.19 X = 18 atoms.................................................................................................. 280
22.1.4.11.20 X> 20 atoms.................................................................................................. 282

22.1.5 Bis(alkyl aryl nitroxides).......................................................................................................................284
22.1.6 Bisfijnidazoliny 1-1 -oxyls), 

,--- N N--- <
.............................................................................................................-

i.



XII Contents

22.1.7 (Imidazolinyl-oxyl)-(imidazolinyl-oxyl-oxides),

22.1.8 Bis(imidazolinyl-oxyl-oxides),

22.1.9 Bis(acyl nitroxides)....................................................................................................................  297, 308

22.2 Trisnitroxides.................................................................................................................................................. 293
22.2.1 Tris(pyrrolinyl-l-oxyls) and tris(pyrrolidinyl-l-oxyls).........................................................................293
22.2.2 Tris(piperidinyl-l-oxyls)....................................................................................................................... 295

22.3 Tetrakisnitroxides...........................................................................................................................................299
22.3.1 Tetrakis(pyrrolinyl-l-oxyls)............................................................................................................... 299
22.3.2 Tetrakis(piperidinyl-l-oxyls)................................................................................................................299

22.4 Pentakis(piperidinyl-l-oxyls)........................................................................................................................... 303
22.5 Hexakis(piperidinyl-l-oxyls)........................................................................................................................... 305
22.6 Phenoxyl nitroxide...........................................................................................................................................308
22.7 References for 22.1 • ■ • 22.6 ............................................................................................................................ 309

Index of substances 313


