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Glossary of class names of organic compounds and 
reactive intermediates based on structure 
(IUPAC Recommendations 1995) 

Synopsis. This is a glossary of terms used to denote classes of compounds, substituent groups and 
reactive intermediates, in contrast to individual compounds. The overwhelming majority of the 
terms refer to organic compounds, but a few classes that may be considered inorganic are included 
for convenience. The principal criterion for inclusion is that the class be definable by structure. 

Introduction 

A class is a set of compounds sharing a common structural feature to which is attached a variable part (or 
parts) defining a specific compound of the class. The common feature is often a functional group to which 
one or a small number of variable parts are attached (e.g. aldehydes, ketones). The variable parts are in this 
glossary represented by hydrocarbyl groups (4 .v. ) .  The most simple representation of a class is thus 
defined. However membership of one class need not exclude membership of another class, and certain 
substitutions, as e.g. with heterocyclyl groups (4.v.) linked through a carbon atom in the R group, may be 
allowed. For instance, ethylamine as well as [ 1 -(furan-2-yl)ethyl]amine and (2-methoxyethy1)amine belong 
to the class amines. The common feature may also be a sizeable part of the molecular structure, or a repetitive 
part of the molecular structure, possibly but not necessarily devoid of functionalities (e.g. steroids, 
terpenoids); quite often the attached variable groups may be many and of any functionality. 

Classes defined by use, characteristics, or origin are excluded. Class names that are plurals of systematic 
names for parent compounds are occasionally cited. Some terms are included that are not actually class 
names, but are commonly encountered components of class names. These are mostly prefixes, and defining 
their meanings permits a host of class names beginning with them to be dispensed with. 

There is some overlap with other IUPAC documents, especially the 'Glossary of Terms Used in Physical- 
Organic Chemistry'. Because the viewpoints are sometimes different, the wording of the definitions may in a 
few cases differ but most are reproduced verbatim. 

The recommended class names, which are signalled by an asterisk, respect IUPAC nomenclature as 
presented in the 'Blue Book (Nomenclature of Organic Chemisby, Sections A, B, C, 0, E, F, and H ,  1979 
edition), the 'Revised Nomenclature for Radicals, Ions, Radical Ions and Related Species, 
Recommendations 1992' and A Guide to IUPAC Nomenclature of Organic Chemistry, Recommendations 
1993, (including Revisions, Published and hitherto Unpublished, to the 1979 Edition of Nomenclature of 
Organic Chemistry). 

Some class names are explicitly defined in the Blue Book, for others the meaning is implicit. Many more 
class names are to be found in the chemical literature. A selection of the more important ones appears in this 
glossary. Some class names occurring mainly in the older literature have been included too. The compilers 
have considered customary usage and the need for clearly defined limits of meaning. Some compromises 
were necessary, but the definitions have survived scrutiny by the Commissions and consultants. 

Recommended class names carry a reference to an official IUPAC publication. The status of the remaining 
entries varies from unreserved acceptance to outright rejection. Class names not derived from an official 
source may carry a reference to other literature (a preference for the cited text over others is not implied). The 
definition of rejected class names is for information only; reasons for rejection are usually cited or indicated, 
and a cross-reference to the preferred class name is given. 

A compound may belong to two or more different classes, e.g.  it may be a ketone as well as an ester. Quite 
often composite names are then used, one class being denoted by an adjective, the second by a noun. The 
adjective and noun are separated by a space, thus 0x0 ester. However in the name of a specific compound 
there is no space between the prefix, indicating a specific substituent, and the name of the parent. Contrast 
e.g. a-amino carboxylic acids (class name) and 2-aminopentanoic acid (specific compound name). 
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Symbols 

An asterisk (*) on an entry indicates that the definition is based on the contents of an official IUPAC source, 
Italicisation marks a relevant entry used in the definition of another entry. In formulae, charges are not circled 
and non-bonding electrons are not shown. However, in carbenes and related molecules, one electron pair is 
shown as a reminder of their lower-than-standard valency state. The dipolar bonds in sulfoxides, sulfones, 
etc., are represented by formal double bonds. In the formulae to be found in the definitions, the symbol R 
means any hydrocarbyl group (qv.)  or H, unless its meaning is specifically qualified. When more than one 
R appears, it is to be understood that the R's may be the same or different, unless otherwise indicated. Two 
or more R's may be linked so as to form a ring, without changing the definition (e.g. R,C=O includes 
cyclopentanone as well as pentan-3-one and pentan-2-one). M indicates a metal or metal ion, Ar means an 
aryl group and Ph a phenyl group. 

The abbreviations used for some frequently cited sources are as follows: 

BNRD: Biochemical Nomenclature and Related Documents, Portland Press, London, 1992. 

2-Carb: Nomenclature of Carbohydrates, revised 1994, in preparation. 

CBN: Commission on Biochemical Nomenclature. IUPAC-IUB 

CNIC: Commission on Nomenclature of Inorganic Chemistry, IUPAC. 

CNOC: Commission on Nomenclature of Organic Chemistry, IUPAC. 

CPOC: Commission on Physical Organic Chemistry, IUPAC. 

EJB: European Journal of Biochemistry. 

GNOC: A Guide to IUPAC Nomenclature of Organic Compounds, Recommendations 1993, (including 
Revisions, Published and hitherto Unpublished, to the I979 Edition of Nomenclature of Organic 
Chemistry), Blackwell Scientific Publications, Oxford, 1993. 

GTPOC: Glossary of Terms Used in Physical Organic Chemistry, PAC 66,1077-1 184 (1994). 

JCBN: Joint Commission on Biochemical Nomenclature, IUBMB-IUPAC. 

NOC: Nomenclature of Organic Chemistry, Sections A, B, C, D, E, F and H ,  Pergamon Press, Oxford, 
1979. 

PAC: Pure and Applied Chemistfy. 

RNRI: Revised Nomenclature for Radicals, Ions, Radical Ions and Related Species, Recommendations 
1993, PAC 65, 1357-1455 (1993). 

Glossary 
acenes: * 
Polycyclic aromatic hydrocarbons consisting of fused benzene rings in a rectilinear arrangement. NOC Rule 
A-2 1.2, GNOC Recom. R-2.4.1.3.1. 

acetaIs:* 

Compounds having the structure R,C(OR'), ( R  # H) and thus diethers of geminal diols. Originally, the 
term was confined to derivatives of aldehydes (one R = H), but now it applies equally to derivatives of 
ketones (neither R = H). NOC Rule C-331, GNOC Recom. R-5.6.4.1. Mixed acetals have different R' 
groups. See also acetonides, ketals. C$ acylals, hemiacetals. 
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amidrazones: * 
Compounds having the structure RC(=NH)NHNH, or RC(NH2)=NNH2, formally derived from carboxylic 
acids. These tautomers are named hydrazide imides and amide hydrazones, respectively. NOC Rule C-953. 
Also included are N-hydrocarbyl derivatives. 

aminals: 

Compounds having two amino groups bonded to the same carbon, R,C(NR,),. Also called geminal 
diamines. [The term aminal has also been used, with consequent ambiguity, for a-amino ethers (hemiaminal 
ethers); such use is discouraged.] Cf. hemiaminals. 

amines:* 

Compounds formally derived from ammonia by replacing one, two, or three hydrogen atoms by hydrocarbyl 
groups, and having the general structures RNH, (primary amines), R,NH (secondary amines), R3N (tertiary 
amines). NOC Rule C-811.2. 

amine imides:* 

Compounds formally derived from the attachment of an amine R3N to a nitrene RN:. The structure R3Nf-N-- 
R expresses the 1,2-dipolar character of amine imides. They may be named systematically as substituted 
diazan-2-ium-l-ides. RNRI Rule RC-84.1.1. E.g. Me,N+-N-Me 1,2,2,2-tetramethyldiazan-2-ium-l-ide or 
trimethylamine N-methylimide. See also ylides. 

amine imines: An undesirable synonym for amine imides. See under imides (2), ylides. 

amine oxides: * 
Compounds derived from tertiary amines by the attachment of one oxygen atom to the nitrogen atom: 
R3N+-O-. NOC Rule C-843. By extension the term includes the analogous derivatives of primary and 
secondary amines. 

amine ylides: Synonymous with ammonium ylides. 

aminimides: An undesirable synonym for amine imides. See under ylides. 

aminium ions: 

Cations HR3N+ formed by hydronation of an amine R3N. RNRI Rule RC-81.1.1.2. "Non-quaternary 
ammonium ions" is a synonymous term. E.g. prolinium, PhN'HMe, N,N-dimethylanilinium. 

Note. If a class X can be hydronated to Xium ions the class Xium ions commonly includes the derivatives 
formed by the replacement of the added hydron with a hydrocarbyl group. Aminium ions form an 
exception, made possible by the availability of the class name ammonium ions. See also onium 
compounds. 

aminiumyl radical ions: 

Radicals cations, R3N'+, derivable from aminium ions, R3NH+, by removal of a hydrogen atom. Aminiumyl 
radical ions are, except for H3N'+, synonymous with the ammoniumyl radical ions. As the term ammonium 
is well known, ammoniumyl radical ions is the more desirable class name. Cf. ammoniumyl radical ions. 
RNRI Rule RC-85-3.1. 

amino radicals: A non-IUPAC term for aminyl radicals. 

amino sugars:* 

Monosaccharides having one alcoholic hydroxy group (commonly but not necessarily in position 2) replaced 
by an amino group; systematically known as x-amino-x-deoxymonosaccharides. (Glycosylamines are 
excluded.) 2-Carb-1.7, 2-Carb-14. 

D-glucosamine or 
2-amino-2-deoxy-~-glucopyranose 
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sulfonohydrazides, RS(=O),NHNH,, (NOC Rule C-641.9); and phosphonic dihydrazides, 

hydrazide hydrazones: See hydrazidines. 

hydrazide imides: See arnidrazones. 

hydrazidines: * 
Compounds, RC(-NHNH,)=NNH,, derived from carboxylic acids by replacing -OH by -NHNH, (or N- 
substituted analogues) and =O by =NNH, (or substituted analogues). NOC Rule C-954.1. A specific 
hydrazidine is named as a hydrazide hydrazone. E.g. hexanohydrazide hydrazone. 

hydrazines: 

Hydrazine (diazane), H,NNH,, and its hydrocarbyl derivatives. When one or more substituents are acyl 
groups, the compound is a hydrazide. NOC Rule C-921. N-Alkylidene derivatives are hydrazones. C' 
azines, hydrazo compounds. 

hydrazinylidenes: Synonymous with isodiazenes. RNRI Rule RC-8 1.1.3.2. 

hydrazo compounds: 

Compounds containing the divalent hydrazo group, -NHNH-, such as hydrazoarenes (1 ,2-diarylhydrazines 
or 1,2-diaryldiazanes, usually with both aryl groups the same) and their N-substituted derivatives: 
ArNRNRAr. See also hydrazines. NOC Rule C-921.2. 

hydrazones: * 
Compounds having the structure R,C=NNR2, formally derived from aldehydes or ketones by replacing =O 
by ="HZ (or substituted analogues). NOC Rule C-922. 

hydrazonic acids: * 
Compounds derived from oxoacids RkE(=O),(OH), (1 # 0) by replacing a double-bonded oxygen atom by 
=NNR2 , as in carbohydrazonic acids, RC(OH)=NNH2 (NOC Rule C-451.1) and sulfonohydrazonic acids, 
RS(=O)(=NNH,)OH (GNOC Recom. R-5.7.2.1). 

hydrocarbons: 

Compounds consisting of carbon and hydrogen only. 

hydrocarbyl groups: 

Univalent groups formed by removing a hydrogen atom from a hydrocarbon. C' heterocyclyl, 
organoheteryl, organyl groups. E.g. ethyl, phenyl. 

hydrocarbylene groups: 

Divalent groups formed by removing two hydrogen atoms from a hydrocarbon, the free valencies of which 
are not engaged in a double bond. E.g. 1,3-phenylene, -CH,CH,CH2- propane-1,3-diyl, -CH,- methylene. 

hydrocarbylidene groups: 

Divalent groups, R2C=, formed by removing two hydrogen atoms from the same carbon atom of a 
hydrocarbon, the free valencies of which are engaged in a double bond. 

hydrocarbylidyne groups: 

Trivalent groups, RCE, formed by removing three hydrogen atoms from the same carbon atom of a 
hydrocarbon, the free valencies of which are engaged in a triple bond. 

hydrocarbylsulfanyl nitrenes: 

Nitrenes substituted with hydrocarbylsulfanyl groups, RS-N: t) RS+=N- t) RSIN. Sulfenyl nitrenes is a 
older synonymous term. E.g. MeSN methylsulfanylnitrene or methylthionitrene. The synonymous term 
thiazynes (from the third canonical form; confusable with the hetarynes derivable from 1,2- and 1,4-thiazine) 
is best avoided. 

RP(=O)(NHNH2)2. 
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