
D. Hellwinkel

Systematic Nomenclature
of Organic Chemistry

A Directory to Comprehension
and Application of its Basic Principles

With 35 Tables

Springer



Contents

Introduction 1

Literature 4

1 Parent Structures 7

1.1 Acyclic Hydrocarbon Systems 7
1.1.1 Linear Systems 7
1.1.2 Branched Systems 9
1.1.3 Systems with Branched Side Chains 10
1.1.4 Multivalent Substituent Groups 12
1.2 Cyclic Systems 13
1.2.1 Cyclic Hydrocarbon Systems 13
1.2.1.1 Monocyclic Hydrocarbons 13
1.2.1.2 Polycyclic Hydrocarbons 14
1.2.1.2.1 Fused Polycyclic Hydrocarbons 14
1.2.1.2.2 Bridged Polycyclic Hydrocarbons 29
1.2.1.2.2.1 von Baeyer System 29
1.2.1.2.2.2 Bridged Fused Systems 32
1.2.1.2.3 Spirocyclic Hydrocarbon Systems 34
1.2.1.2.4 Hydrocarbon Ring Systems Linked Through Single

or Double Bonds; Ring Assemblies 38
1.2.1.2.5 Cyclic Hydrocarbons with Side Chains 41
1.2.2 Heterocyclic Systems 43
1.2.2.1 Trivial Names 43
1.2.2.2 Replacement Nomenclature ("a" Nomenclature) . . . . 51
1.2.2.3 The Hantzsch-Widman System 54
1.2.2.4 Fused Heterocyclic Systems 57
1.3 Phane Nomenclature 68
1.3.1 Cyclophanes 68
1.3.2 Other Phanes 73



VIII Contents

2 Substituted Systems 75

2.1 Preliminary General Remarks 75
2.2 Nomenclature Types for Substituted Systems 76
2.2.1 Substitutive Nomenclature 76
2.2.2 Functional Class Names

(Formerly: Radiofunctional Nomenclature) 84
2.2.3 Additive Nomenclature 85
2.2.4 Subtractive Nomenclature 88
2.2.5 Conjunctive Nomenclature 91
2.2.6 Naming of Substituted Assemblies of Identical Units . . 92
2.2.6.1 Components with direct Linkage 93
2.2.6.2 Identical Components Bound to Di- or Polyvalent

Groups 94
2.2.7 Naming of Radical and Ionic Species 96
2.2.7.1 Free Radicals 96
2.2.7.2 Cations 99
2.2.7.3 Radical Cations (Cation Radicals) 104
2.2.7.4 Anions 105
2.2.7.5 Radical Anions (Anion Radicals) 107
2.2.7.6 Compounds with Two (are More)

Identically Charged Centers 108
2.2.7.7 Compounds with Positively and Negatively Charged

Centers (Zwitterions) 109

3 Brief Demonstration of the General Nomenclature Rules
for the Most Important Traditional Compound Classes
(Functional Parents) 112

3.1 Carboxylic Acids, Sulfonic Acids etc.
and their Derivatives '. 112

3.2 Nitriles, Isocyanates, and Similar Compounds 119
3.3 Aldehydes and Ketones 120
3.4 Alcohols, Phenols, and their Derivatives 126
3.5 Ethers and Thioethers 130
3.6 Amines, Imines, and their Derivatives 133
3.7 Halogen Derivatives 137
3.8 Compounds with Nitrogen Chains 138
3.8.1 Azo- and Azoxy Compounds 138
3.9 Hydrazines and their Derivatives 141
3.10 Diazo- and Diazonium Compounds . . . . . ' 142
3.11 Compounds with Chains of Three or More Nitrogen

Atoms 143
3.12 Other Polynitrogen Parent Systems 144



Contents IX

4 Metalorganic and Metalloidorganic Compounds 146

4.1 Element Hydride (Elementane) Names 146
4.2 Functionally Substituted Elementanes 149
4.3 Elementanes with Repeating Diads 149
4.4 Organic Derivatives of Alkali and Alkaline Earth Metals

and Comparable Compounds 150
4.5 "ate" Complexes 153

5 Carbohydrates 155

5.1 Aldoses 155
5.2 Ketoses 158
5.3 Ketoaldoses (Aldoketoses, Aldosuloses) 160
5.4 Deoxy Sugars 161
5.5 Amino Sugars and Analogously Substituted Derivatives 162
5.6 Transformations of the Carbonyl Functions 162
5.6.1 Oximes, Hydrazones, Osazones 162
5.6.2 Acetals, Ketals 163
5.7 Branched Sugars 163
5.8 Sugar Alcohols (Alditols) 164
5.9 Acids Derived from Sugars 165
5.10 O-Substitution 168
5.10.1 O-Substitution with Alkyl and Acyl Groups 168
5.10.2 Cyclic Acetals and Ketals 168
5.11 Monosaccharides as Substituent Groups 169
5.12 Glycosides and Glycosyl Compounds 170
5.12.1 Glycosides 170
5.12.2 Glycosyl Compounds 172
5.13 Oligosaccharides 173
5.13.1 Oligosaccharides with Free Hemiacetal Group 173
5.13.2 Oligosaccharides without Free Hemiacetal Group . . . 174
5.13.3 Polysaccharides (Glycans) 175
5.14 Customary Trivial Names 176

6 Construction of the Names of Complex Compounds 178

6.1 Determination of the Highest Ranked Chain
(Main or Senior Chain) 178

6.2 Determination of the Most Senior Ring System . . . . 179
6.3 Treatment of the Most Senior Characteristic Group

in the Light of the Two Preceding Paragraphs 180
6.4 Numbering 181
6.5 Order of Prefixes 182



X Contents

6.6 Isotopically Modified Compounds 183
6.7 Specifications of Stereochemistry 186
6.7.1 cisltrans Isomerism; the Z/£-Convention 186
6.7.1.1 Double Bond Systems 187
6.7.1.2 Ring Systems 188
6.7.2 Specification of Absolute and Relative Configuration . 189
6.7.2.1 Compounds with Stereogenic (Formerly

Asymmetric) Carbon (and Analogous) Centers . . . . 189
6.7.2.2 Compounds with Helical Stereogenic Units 193
6.7.2.2.1 Screw-like Molecules (One Chirality Axis) . . . . . . . 193
6.7.2.2.2 Propeller-like Molecules (Several Chirality Axes) . . . . 194
6.7.2.3 Molecules Exhibiting Planar Chirality 196
6.7.3 Concluding Remarks 197

7 Appendix 198

7.1 Complete List of "a" Terms Utilized in Replacement
and Heterane Nomenclature 198

7.2 Tables of Customary Trivial (and Semitrivial) Names 199

Subject Index 219


