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Revised nhomenclature for radicals, ions, radical

ions and related species (IUPAC Recommendations
1993)

Summary

These recommendations constitute a comprehensive documentation of nomen-
clature for organic radicals, ions, and radical ions based primarily on
principles given in subsection C-0.8 of the IUPAC Nomenclature of Organic
Chemistryl and illustrated in various subsections of Sections A, B, C, and
D of those Rules. They also extend these principles to noncarbon parent
hydrides and provide explicit guidance for describing the presence of rad-
ical and ionic centers on the principal characteristic groups of organic
nomenclature. Recommendations are given for naming polyradicals, and
polycationic, polyanionic, and zwitterionic compounds, and are illustrated
by complex as well as simple examples.

Two innovations are introduced: (1) the prefix "ylo-" to indicate the
presence of a radical center in a substituent group; and (2) the suffix
"~uide" to describe an anion formally derived by the addition of a hydride
ion to a parent hydride.

Delocalized radicals and ions are not treated in these recommendations

except where such delocalization is included in usual structural considera-
tions.
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PREAMBLE

The 1979 edition of the IUPAC Nomenclature of Organic Chemistryl, here-
inafter called the 1979 IUPAC Organic Rules, contains a subsection codify-
ing nomenclature recommendations for radicals*, ions, and radical ionsza,
which are illustrated by various recommendations in Sections B33, ¢2P, and
p4a, Although those recommendations embody all the requirements for a gen-
eral system of nomenclature for radicals, ions, and radical ions, they have
often been interpreted rather narrowly and do not deal thoroughly with some
types of compounds, for example, those containing different formal charges
in the same parent structure.

This revision retains the essential principles of the 1979 IUPAC Organic
Rulesl for naming organic radicals, ions, and radical ions2d,2b,3a,4a apq
extends them to include parent compounds of the nommetallic and certain
semimetallic elements and to some other characteristic groups. Established
recommendations from other IUPAC Nomenclature Commissions have been incor-
porated and, where appropriate, alternative methods under study by the Com-
on Nomenclature of Organic Chemistry are noted.

It is not intended for these revised recommendations to deal exhaustive-
ly with all aspects of nomenclature for radicals, ions, and radical ions.
For example, delocalization is not included even though it was mentioned
briefly in the 1979 IUPAC Organic Rules2C; this aspect of their nomencla-
ture is currently under study by the Commission. The recommendations pre-
sented here are concerned only with classical valence structures and do not
deal with concepts such as paired and unpaired electronic configurations.

These recommendations do not legislate for a particular name when more
than one is given. Like Section C in the 1979 IUPAC Organic Rules?2, they
provide guidelines for the generation of unambiguous names corresponding to
the structural information available. When more than one name appears, the
first is the one that reflects the recommendation just preceding, followed
by names generated by subsections elsewhere in these recommendations or in
previously published IUPAC recommendations, or that reflect established
usage elsewhere. Occasionally, a trivial name or a "traditional name",
i.e., a name that 1is, or has been, in common use, is given even though not
preferred by these recommendations. Finally, when the difference between a
recommended name and a name that would be generated by applying the recom-
mendations in the 1979 IUPAC Organic Rulesl may be somewhat subtle, the
name that would be generated according to the 1979 IUPAC Organic Rulesl is
given, but only for comparison, and identified by a parenthetical note be-
ginning with the phrase "according to" or the word "previously".

* The adjective "free", wused in earlier editions of the IUPAC Organic
Rules?d, is not used in these recommendations. It was used previously to
distinguish between radicals as distinct chemical species and the term rad-
ical used to describe a substituting group in substitutive nomenclature.
In subsequent recommendations on organic nomenclature, the Commission in-
tends to use the term "group" rather than "radical" to designate a substi-
tuting group.
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These recommendations replace or modify most of Subsection C-0.8 "Free
Radicals, Ions, and Radical Ions", in Section C: '"Characteristic Groups
Containing Carbon, Hydrogen, Oxygen, Nitrogen, Halogen, Sulfur, Selenium,
and/or .Tellurium"22, and other recommendations in Sections B3a, c2b, and
D42 of the 1979 edition of the IUPAC Nomenclature of Organic Chemistryl.

These revised recommendations are also published in a brief formS.

INTRODUCTION

In organic nomenclature, most radicals, ions, and related species are
considered formally as derived from parent hydrides or characteristic
groups by the loss of hydrogen atoms, or by the addition or loss of hydro-
gen ions. [Acyl radicals and corresponding cations may be considered as
exceptions derived formally from acids by loss of -—OH groups as hydroxyl
radicals or hydroxide ions, respectively (see RC-81,2.2 and RC-82.2.3.2)].
These operations change the number of substitutable hydrogen atoms at the
radical or ionic centers and are described mainly by the operational suf-
fixes* or prefixes shown in Table 1. The suffixes may be added individ-
ually or in combination to the name of a parent hydride, or to some of the
traditional suffixes used to express principal characteristic groups in
substitutive nomenclature.

These recommendations are concerned only with formal operations for
naming radicals, ions, radical ions, and neutral compounds with compensa-
ting ionic centers, and related species. They do not include general prin-
ciples of nomenclature systems, such as the expression of unsaturation or
partial saturation in parent hydrides, indicated and "added" hydrogen, lo-
cant positions, or numbering priorities, except for those involving the op-
erational suffixes noted in Table 1. However, for convenience, modifica-
tions to the 1979 IUPAC Organic Rulesl to be published in the first part of
a complete revision of the 1979 edition5 that are used in these recommenda-
tions are outlined briefly in RC-80.

Even though, traditionally, abbreviated or trivial names for acyclic
radicals and ions may be commonly used and even preferred in these recom-
mendations, systematic names for acyclic parent hydrides may be used to
generate names of radicals and ions using the operational affixes given in
Table 1. These systematic names for acyclic parent hydrides are given in
RC-80.9.1 (mononuclear), RC-80.9.2 (polynuclear hydrocarbon), and RC-80.9.3
(polynuclear other than hydrocarbon).

Except for the descriptive method of naming radical ions (RC-85.1),
these recommendations provide methods for describing specific structures of
radicals, ions, radical ions, and related substances. Methods for naming
radicals and ions whose structures are indefinite are not included in these

* Qperational suffixes are affixes attached to the end of the name of a
parent hydride or functional suffix to indicate that the number of substi-
tutable hydrogen atoms is different from that implied by the parent name or
suffix name, for example, "-ium", "-ylium", "-ide", and the traditional
subtractive suffixes such as "-yl", "-ene", and "-yne".
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TABLE 1: Suffixes and Substituent Prefix Endings for
Describing Radical and Ionic Centers

Operation Suffix Substituent
Prefix Ending*

o3 + ~-onium -oniumyl
1. Addition of H —ium -iumyl
+ -
EH, BLLIN [BHg41]t o, —[EH,]*
+ -
SHy LR [SH31* R —(SHy]*
sulfane sulfonium sulfoniumyl
+ -
CHy L [CH5]* N —[CHq]*
methane methanium methaniumyl
+ -
CsHsN N [CsHgN] * £, —[CsHEN]
pyridine pyridinium pyridiniumyl

2. Loss of Ht

a, ~ide -idyl
-gt - ~He -
EHy —— [BHy-1] —) — [BH,.2]
-gt - -He -
PH3 —— [PHZ] —— - [PH]
phosphane phosphanide phosphanidyl
-gt ~He
CH4 — [CH3]~™ ) —[CHp]™
methane methanide methanidyl
b,** ~-ate -ato***
-yR* -
R-E (X) £Hy e L3N [R-E (X) ] ¥~ R —E (X) x]¥"
-+ -
CH3-SO3H AR [CH3-S03]~  —SH3f, — 5031~
methanesulfonic methanesulfonate sulfonato
acid
Q. ** -ate ~ido
-t -
R-XH O R-X" R —x
-t -
CH3-SH 1N CH3-S~ ~Ci3e, —s"
methanethiol methanethiolate sulfido

* Although these prefixes are illustrated here for a mononuclear species,
it is understood that the free valency need not reside at the ionic or
radical center.

** X =0, S, Se, Te

*** Used for acid characteristic groups only, attachment being through the

characteristic atom, for example, —CO032~, carboxylato.
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TABLE 1: Suffixes and Substituent Prefix Endings.........{cont’d.)

Operation Suffix Sub?t;tuont
Prefix Ending

3. Addition of H~ -uide -uidyl
- -He _
BHy 2=, [By41]" 2, — [BHy]
BH3 N [BHg)~ BN —{BH3}~
borane boranuide* boranuidyl
4. Loss of H™ -ylium -yliumyl
-H" -H
EHy -8, [EHg-1]% == — [BHx-2]*
CH4 —i [CH3}* -—H.-> -——[CHa1*
methane methylium methyliumyl
5. Loss of He -yl ylo....yl
EH, N [BHg-1]° N —[EHy-2]°
CHy N [CH3]® LN —(CHp)*®
methane methyl ylomethyl

* In inorganic nomenclature, this anion is named tetrahydroborate(l-)sa.

recommendations. In the absence of specific IUPAC recommendations, various
methods have been used, such as omission of locants and the use of descrip-
tive phrases, sometimes preceding, but usually following the name of the
neutral parent structure, as illustrated by the following examples.

Examples*:
1. Removal of electrons.

[CHy=CH—CHy"* propene radical cation

2. Addition of electrons.

a.
[] naphthalene radical anion

* In these recommendations, a radical ion in an empirical formula is de-
noted by a superscript dot followed by the appropriate charge sign’. It is
recognized that in mass spectroscopy the opposite sequence is usedd, fol-
lowing well-established tradition in that field.
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b,

NC\Cé5Cs>‘=c’CN T 2,2'-(cyclohexa-2,5-diene-1,4-diyli~
NC” 2 2 CN dene)dimalononitrile radical anion

3. Removal of hydride ions.

8 S, 38-benzo[d] [1,2,3]dithiazole ion(1l+)
@EN'SZ 34-1,2,3-benzodithiazole ion(l+)
4 3

4, Removal of hydrons*.

pentane-2,4-dione ion(l-)

e .
CH —ICL—'—'CHLJC!—CH :
T s T . 8¢ acetylacetonate ion

5

5. Addition of hydrons*

a,

1 bis (N, N~dimethylthiazolidin-2-amine)

S\ _M(CHy), 1fatex*

2 E3 X . HSO, sulfa

N H bis[2-(dimethylamino)thiazolidine]

H sulfate**
b. CoH

3 _2/%" 2-ethylbenzene-1,4~diamine monohydro-
Hz“@”“z * Hel chloride**

6. Zwitterions (internally compensating charges).

a.
1
0= (:sz 3,4~diphenyl-1, 2, 3-oxadiazolidin-5-one
A=A zwitterionic didehydro derivative
HsCe'  CeHs

* The name hydron is a generic name for the hydrogen cation, i.e., the na-
turally occurring mixture of protons, deuterons, and tritons?, The name

proton is restricted to the hydrogen cation having the mass number 1, i.e.,
lnt,

** When the counterion is unknown, terms like "conjugated monoacid" or "hy-
dronated" have been used. When the hydrons have been "substituted", i.e.,
the unknown cationic center is an "onium" center, terms like "methiodide"
and "ethochloride" have been used. However, descriptions 1like "addition
compound of....with methyl iodide" oxr "....with iodomethane" are preferred.
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b.
525 (4-carboxy-2-hydroxyphenyl) trimethyl-
s ! fiCHae - H* ammonium hydroxide inner salt
0:C < § (GHials 4-carboxy-2-hydroxy-N, N, N-trimethyl-

58 anilinium hydroxide inner salt

RECOMMENDATIONS

RC-80. Some general principles of IUPAC organic nomenclature used in these
recommendations*

RC-80.1. Locants for suffixes indicating positions of operation or substi-
tution in a parent hydride are to 'be placed preferably directly before the
suffix to which they refer in uncontracted names, for example, but-2-ene,
naphthalene-1,4-disulfonic¢ acid, azulen-2-yl, and 9,10-butanocanthracen-2-
yl. However, in contracted names such locants preferably precede the name,
for example, 2-anthryl,

Note: In the 1979 IUPAC Organic Rules, locants are cited before such
suffixes only when other locants appear in front of the name of the
parent hydride, for example, 3ﬁkindol-2-y12d.

RC~-80.2. The subtractive suffixes "-ene", "-yne", etc., and hydro prefixes
are used in the manner prescribed by the system in use for designating un-
saturated or saturated positions in parent hydrides3b,4b,10a,1l1a,

Note 1: Radical or ionic positions are preferred to positions of unsa-
turation expressed by the subtractive suffixes for assigning low lo-
cants, when there is a choice. This is consistent with principles in
the 1979 IUPAC Organic Rules?®, However, the hierarchy of structural
features of organic compounds for numbering preferences is under further
study by the Commission and changes may be incorporated in future recom-
mendations.

Note 2: Although the 1979 IUPAC Organic Rules provide that hydro pre-
fixes may be either detachable or nondetachable?f, in these recommenda-
tions and in the first part of a complete revision of the 1979 edition®
they are treated as nondetachable. Although at this time the Commission
favors treatment of hydro prefixes as nondetachable, this principle has
important implications for the numbering of organic structures and is
therefore under continued study by the Commission.

RC-80.3. Indicated hydrogen is used in the manner given in the 1979 IUPAC
Organic Rules for parent hydrideslOP,11b and for principal characteristic
groups and free valence positions ("added hydrogen")29,

Note: The concepts of indicated and "added" hydrogen are under study by
the the Commission,

* For convenience, modifications to the 1979 IUPAC Organic Rulesl to be
included in the first part of a complete revision of the 1979 edition® that
are used in these recommendations are outlined here briefly.
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RC-80.4. All neutral substituents of radical or ionic parent hydrides are
expressed by the usual prefixes of organic nomenclaturel'5. 1In other
words, suffixes expressing neutral characteristic groups are not added to
names of radical or ionic parent hydrides. However, suffixes expressing
ionic characteristic groups can be added to names of ionic parent hydrides
(see RC-82.5.4, RC-83.4.4, and RC-84.1.2), and suffixes expressing neutral
or ilonic characteristic groups may be added to names of zwitterionic parent
hydrides (see RC-84.1.1).

Note: The principle maintained by this recommendation is that the name
of a radical should end with a radical suffix and the name of a nonradi-
cal ionic compound should end with an ionic suffix.

RC-80.5. The operational suffixes "-ylene"l10C, "-ylidene"3¢,/10d, and "-yl-
idyne"10e ysed in Sections A and B of the 1979 IUPAC Organic Rules! are re-
tained in these recommendations, but with restricted meanings. The suffix
"-ylene" is used to describe the substituent groups —CHy;— (methylene),
——CHp-CHy— (ethylene), and —CgHg— (phenylene) only; methylene is used
only when two bonds from the CHy group are not attached to a single atom of
a parent structure. The suffixes "-ylidene" and '"-ylidyne" are used to
describe groups in which two and three hydrogen atoms, respectively, have
been removed from the same skeletal atom of a parent hydride and the re-
sulting bonds are attached to a single atom of a parent structure, thereby
describing the presence of a double or triple bond, respectively, between
the substituting group and a parent structure or a parent substituent.

RC-80.6. Substituent acyl groups derived £rom organic acids are expressed
by prefixes derived from the name of the acid, for example, cyclohexanecar-
bonyl (from cyclohexanecarboxylic acid), and phenylphosphonyl (from phenyl-
phosphonic acid); however, this concept is still under study by the Commis-
sion.

Note: In the 1979 IUPAC Organic Rules, acyl groups as substituents are
expressed by means of trivial names or by compound prefixeSZh, for
example, acetyl and cyclohexylcarbonyl.

RC-80.7. Sulfenic acidZi, selenenic acidzj, and related names, such as
sulfenamide and sulfenyl, are not recommended in the first part of a com-
plete revision of the 1979 edition of the IUPAC Organic Rules>, and there-
fore are not used in these recommendations.

RC-80.8. Substituent prefixes derived from acyclic parent hydrides. 1In
these recommendations, a substituent prefix derived from an acyclic parent
hydride named by the full systematic procedure, i.e., by replacement of the
final "e" of the parent hydride name by suffixes such as "-yl" and "-yli-
dene" or by adding suffixes such as "-diylidene" and "-diyl" to the parent
hydride name, may designate free valences at any position along an un-
branched chain. This procedure is consistent with that given in Section D
of the 1979 IUPAC Organic Rules4C/10f and supersedes the procedure given in
Section Al09 of the 1979 IUPAC Organic Rules and the ACS recommendations
for naming silanesl2@, in which the principal chain must terminate at the
free valence position. It must be noted that this procedure requires the
citation of the locant "1" when the free valence position is at a terminal



1370 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY

chain position, for example, propan-l-yl. However, use of "contracted"
substituent prefix names, for example, propyl, still defines the free
valence at a terminal position of the chain and no locant need be cited;
thus, the names propyl and propan-l-yl are synonymous for CH3-CHy~CHy—,
and the names isopropyl and propan-2-yl are synonymous for (CH3)CH—,

The names for the substituent groups HS—, HSe—, and HTe— as prefixes
are "sulfanyl-", 'selanyl-", and "tellanyl-" in these recommendations,
rather than "mercapto—"Zk, "hydroseleno-"zj, (and presumably "hydrotel-
luro-"2M), as in the 1979 IUPAC Organic Rulesl,.

RC-80.9. Systematic names for acyclic parent hydrides

RC-80.9.1. Names for mononuclear parent hydrides of twenty-one elements
for use in systematic substitutive nomenclature are given in Table 2.

Note: Except for BiH3, CHy, and the chalcogen hydrides, these names
are formed Dby adding '"ne" to the replacement ("a") prefixzes3d,4d,
Because of conflicts with Hantzsch-Widman names for heteromonocy-
cles3e/1l, stems for mononuclear hydrides of bismuth and the chalco-
gen elements are "bismuth", "oxid", "sulf", "sel", "tell", and "pol".

TABLE 2. Names for Mononuclear Parent Hydrides in IUPAC
Systematic Substitutive Nomenclature

BH3 borane NH3 azane* OHy oxidane FH fluorane
CHy methane PH3 phosphane SHp sulfane ClH chlorane
SiH4 silane AsH3 arsane SeHp selane BrH bromane
GeH4q germane SbH3 stibane TeHp tellane IH iodane

SnH4 stannane BiHj bismuthane PoHy polane AtH astatane

PbH4 plumbane

* "Amine" is used as a substitutable parent hydride name for NHj3
in one of the traditional methods for naming amines2R, However,
it is not used as such in these revised recommendations.

RC-80.9.2. Polynuclear hydrocarbonslOR, The names ethane, propane, and
butane for the unbranched saturated acyclic hydrocarbons CoHg, C3Hg, and
C4H1p are retained. The names for higher polynuclear unbranched satur-
ated hydrocarbons are formed by combining a numerical prefix equal to
the number of carbon atoms in the chain with the ending "ane", for exam-
ple, pentane, icosane, and tritriacontane.

RC-80.9.3. Names for polynuclear acyclic parent hydrides other than hy-
drocarbons are formed by adding a numerical prefix equal to the number
of atoms of the element in the chain to the name of the mononuclear hy-
dride in RC-80.9.14€, for example, disilane, triazane, tetrasulfane.
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RC-80.10. Radicofunctional nomenclature?P. Since this system of nomencla-
ture is deemphasized in the the first part of a revision of the 1979 edi-
tion of the IUPAC Organic RulesS, radicofunctional nomenclature, or that
which might be considered as such in origin, for example, methylamine, will
not be used for naming derived radicals or ions in these recommendations.
However, the radicofunctional method for naming ions, i.e., the citation of
the class name "cation" or "anion" as a separate word following the name of
the radical, is included, but only as a less preferred alternative. Al-
though useful for simple ions, its value for describing complex polyionic
structures is severely reduced because prefix names for indicating ionic
substituents cannot be generated.

RC-80.11. Multiplicative nomenclature. Two methods extensively used for
naming assemblies of identical units that involve divalent or multivalent
substituent prefix names will be used in these recommendations.

One method, codified in the 1979 IUPAC Organic Rules2d, multiplies only
identical parent compounds, i.e., parent hydrides and a principal charac-
teristic group, if any. This method requires that a connecting multipart
divalent or polyvalent substituent prefix name be symmetrical. Substi-
tuents to the parent hydride, other than the principal characteristic
group, are expressed by prefixes cited in front of the divalent or multi-
valent substituent prefix name.

The other method, used in CAS index nomenclaturel3a, multiplies two or
more identical parent hydrides and all attached substituents, including
principal characteristic groups, if any. In this method, all substituents
attached to the parent hydride must be symmetrically positioned.

Note: Prior to 1972 (Volume 76), unsymmetrical two-part multiplying sub-

stituent prefix names were also permitted in CAS index nomenclature.
Example:

HOK, | » 1COH
CI—GQQ-O—CHZ—O-SI@iCI
§ 4 roard

IUPAC name: 6,6’ -dichloro-3,3'-(methylenedioxy)dibenzoic acid
CAS name: 3,3'-[methylenebis (oxy) ]bis[6-chlorobenzoic acid]

RC-81. Radicals {replaces C-81")

RC-81.0. Introduction. For the purposes of organic nomenclature, a parent
radical is a molecular compound formally derived by the removal of one or
more hydrogen atoms from one or more atoms of a parent hydride, a parent
compound, or a hydro derivative of either. An atom at which the resulting
(nonbonding) electron(s) is(are) considered to reside is called a radical
center. An atom with one free (nonbonding) electron is a monovalent rad-
ical center; an atom with two (or three) free (nonbonding) electrons, which
may be paired, i.e., having antiparallel spins (singlet), or unpaired,
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i. e., having parallel spins (triplet), but which cannot be nonbonding
electron pairs ("lone pairs") of that atom in the parent structure is
called a divalent (or trivalent) radical center. A parent radical with two
or more monovalent radical centers is called a diradical, triradical, etc.

RC-81.1. Radical Centers in Parent Hydrides

RC-81.1.1. Monovalent radical centers in saturated acyclic and monocy-
elic hydrocarbons, and the mononuclear EH4 parent hydrides of the carbon
family. A monovalent radical center derived formally by removal of one
hydrogen atom from a terminal atom of a saturated, unbranched acyclic
hydrocarbon; from an atom of a saturated monocyclic hydrocarbon; or from
any of the mononuclear parent hydrides methane (CHy), silane (SiHy),
germane (GeH4), stannane (SnHg), or plumbane (PbH4) is named by replac-
ing the "-ane" ending of the name of the parent hydride by “-yl"4fr1°i.

Examples:
HaC* methyl
HyGe germyl
CHy—CH,—CH, propyl
3 2 1
ET'H cyclobutyl

l-methylethyl

propan-2-yl (see RC-81.1.2 and RC-80.8)

isopropyl (traditional name; see item 1,
Appendix, List A)

CHy—CH—CH,4

RC-81.1.2. Monovalent radical centers in parent hydrides other than
those described by RC-81.1.1. A radical center formally derived by the
removal of one hydrogen atom from any position* of a parent hydride, ex-
cept as provided by RC-81.1.1 above, 1is named by adding the operational
suffix "-yl" to the name of the parent hydride, eliding the final "e" of
the name of the parent hydride, if present. The trivial name pheny110],
and the abbreviated (or contracted) names naphthyl, anthryl, phenan-
thryll0k; furyl, pyridyl, piperidyl, quinolyl, isoquinolyl, thienyl3f;
and hydrazyl2r are retained. [Locants describing the position of the
radical center for these abbreviated names are placed in front of the
names (see RC-80.1).

Note 1: The systematic names phosphane and arsane49:6P must be used

* This recommendation is consistent with the generalized principles for
naming and numbering acyclic substituent prefixes as given in Section D of
the 1979 IUPAC Organic Rules4C/10f rather than the principles of Section
al09 and the ACS silicon rulesl?a, where the principal chain must term-
inate at the free valence position (see also RC-80.8).
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for naming the radicals derived from the mononuclear parent hydrides
PH3 and AsH3 according to this recommendation, because use of the
traditional names phosphine and arsine49:6P will generate the names
phosphinyl12b and arsiny113b, which are traditional prefix names for
the oxo phosphoric and arsenic acid groups HoP(0O)— and HpAs (0) -,
respectively, as substituents. Even though the names phosphinoyl and
arsinoyl are recommended in the 1979 IUPAC Organic Rules for these
groupsil, ambiguity would still exist.

Note 2: The traditional names phosphino, arsino, stibino, and bis-
muthino4i are less acceptable alternative names for the radicals
H2§° ' Hziv ' Hzéb', and Hzﬁi' .

Note 3: The name "aminyl" for the parent radical Hzﬁ° used in the
1979 IUPAC Organic Rules?r is continued in these recommendations as
an alternative to "azanyl", derived from the parent hydride name
azanebP:14, even though "amine" is not used as a parent hydride name
for NH3 herein* (see also footnote to Table 2 in RC-80.9.1).

Note 4: The names of the radicals H§° and HO-@O are hydroxyl6¢ and
hydroperoxylzs, respectively, but, in keeping with tradition, are not
used as parent radical names in these recommendations. For names of
such "substituted" radicals, see RC-81.2.4.

Examples:
HE . sulfanyl (trivial name: mercapto**Zk)
% % %
HN azanyl } (traditional name: amino)
aminyl
H,B boranyl (previously4j and in inorganic
nomenclature recommendations6d, boryl)
(CHg)sC—O—P(CeH; [ (2-methylpropan-2-yl)oxy]triphenyl-a5-
phosphany116 (see RC-80.8)
tert-butoxytriphenylphosphoranyl4k
(see RC-80.8)
SiHy—8iH —SiHy trisilan-2-yl
5 2 1

* Although the name "amine" would be quite consistent with parent hydride
names, such as phosphine and arsine, and is used as such by Beilstein, it
is not used as a parent hydride name in these recommendations because it
has also been added to the name of a radical to form the name of a parent
compound15, for example butylamine. In these recommendations, the term
"amine" is used only as a suffix to denote the attachment of the —NHj
group to a parent hydride, for example, pyridin-2-amine.

** The name mercapto is not used as a parent radical name in these recom-
mendations. For names of such "substituted" radicals, see RC-81.2.5.

**x The trivial name amidogen is used for HyNe in CAS index nomenclaturel3c,
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CHy —N=N—N—CH, 1,3-dimethyltriaz-2-en-1-yl
3 2 1
CHy—S—S(CHy), 1,1, 2-trimethyl-124-disulfan-1-y116
2 1
‘.
6[§EEH bicyclo[2.2.1]heptan-2-yl (previouslylOm,
5 " 3 bicyclo[2.2.1]hept-2-yl)
8 10 1
A 2 spiro{4.5]decan-8-yl (previouslylOn, spiro-
7N [4.5]dec-8-yl)

:::1.H cyclopenta-2,4-dien-1~-yl
2
1
o
e Y 2H-pyran-6-yl
[ANC—]
4

4,5-bis(trifluoromethyl)-1,3,2~dithiazol~2-yl

@ . 1H-phenalen-4-yl
5
6

5 & 2 .,

¢ 1’ 1 . 1,1’ -biphenyl-3-yl
6 5

¥y 2

o

RC-81.1.3. Divalent and trivalent radical centers in a neutral parent
hydride are derived formally by the removal of two or three hydrogen
atoms from the same skeletal atom of a parent hydride, a parent com-
pound, or a hydro derivative of either.

Nomenclature methods for describing divalent and trivalent radical
centers are complicated by current definitions of the term '"radi-
cal"7+17, nAccording to these definitions and many experts in the field,
the free (nonbonding) electrons of a radical must be unpaired and there-
fore a divalent radical center in which the free (nonbonding) electrons
are paired (singlet state) is not considered to be a radical. Hence,
there is objection to the use of "radical suffixes", such as "-diyl" and
"-ylidene", to describe such divalent radical centers. However, in
these recommendations, the radical suffixes "-ylidene" and "- ylidyne"
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are used to describe divalent and trivalent radical centers regardless
of the electronic state of the free (nonbonding) electrons. Alternative
suffixes, such as "-ylidene" and "-diyl", should not be used to differ-
entiate between a singlet and a triplet 'state. If necessary, such a
distinction should be made by adding the separate word "singlet" or
"triplet" to the name of the divalent radical.

RC-81.1.3.1. Carbenes, carbynes, nitrenes, and silylenes. Divalent
radical centers derived formally by the removal of two hydrogen atoms
from the mononuclear parent hydrldes CH4, NH3, and SiHg4, i.e., H2C
and/or HpCS, HN. and/or HN:, and H281 and/or HpSii, respectively, may
be named carbene {or methylene)2t nitrene* (or amlnylenezr), and
silylene**, respectively. The mononuclear parent hydride derived
formally. by removal of three hydrogen atoms from CH4, i.e., Héc
and/or HC:, may be named carbyne. Derivatives of these parent hy-
drides are named according to the usual principles of substitutive
nomenclature.

Note: A generally accepted principle of substitutive nomenclature
does not allow a structure containing a carbene carbon atom in a
carbon chain or ring to be named as a derivative of carbene or
methylene; therefore, such structures should be named according to
RC-81.1.3.2 or RC-81.,1.3.3, below. However, such radicals are in-
cluded in the general class known as carbenes. '

Examples:

diphenylcarbene

(Céﬁhé and/or - (CeHs)C diphenylmethylene

bis (methoxycarbonyl) -
carbene

bis (methoxycarbonyl) -
methylene

(CHy—O0—CO)pE  and/or  (CHy—0—CO),C:

methylnitrene

CH,—N: and/oT  CH—: methylaminylene

CeHs—CH,—SH  and/or  CgHs—CH,—SiH benzylsilylene

Céﬁ—-@- and/or CgHs—C: phenylcarbyne

* The name nitrene is widely used in the literature; the name imino also
has been used. The trivial name imidogen is used in CAS index nomencla-
turel3c,

** Because the compound CHp=SiHy is quite well known in the literature as
silenel8, this name cannot be used for the mononuclear parent radical H281
and/or HySit. The name "silylene"l22 ig widely used in the literature and
in CAS index nomenclaturel3c,
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RC-81.1.3.2, Divalent and trivalent radical centers other than those
deacribed by RC-81.1.3.1 derived formally by the removal of two or
three hydrogen atoms from the same skeletal atom of a parent hydride
or a hydro derivative may be described by using an operational suffix

"-ylidene" or "-ylidyne" in the same way as prescribed for the suffix
"-yl" in RC-81.1.1 and RC-81.1.2.

Note: Although the traditional names methyleneZt, aminylenezr, and
silylenel2d, are used in RC-81.1.3.1 above, the suffix "-ylene"
for describing other divalent radical centers is no longer recom-
mended (see RC-80.5).

Examples:

phosphanylidene (the traditional name is phos-
phosphinidenelzb, but phosphinediyl accord-
ing to the 1979 IUPAC Organic Rules4m)

HpP: and/or HP:

diazanylidene

HN—: and/or HN—N: hydrazinylidene (traditional parent

2 1
e hydride nameld)
(trivial name: hydrazonozu)
{(not aminonitrene)
HP—P: and/or HP—p: diphosphanylidene
2 1 2
CHy=CH—CH and/or  CH,=CH—CH prop-2-en-1l-ylidene
K] 2 1. 3 2 1

CeHg—CH,—C—Cl

2 1

o/ l-chloro-2-phenylethylidene
and/or (not benzylchlorocarbene)

CeHs—CHy—C=Cl
2 1

CFs-CO—cf:—CF, 1,1,1,4,4,4-hexafluoro-3-oxobutan-2-ylidene
(see RC-80.8)
and/or [3,3,3-trifluoro-2-oxo-1- (trifluoromethyl) -
CFy=-CO—~C~—CF, propylidene (see RC-80.8)

( +¢. and/or ( G cyclohexylidene

2 3 2 3

15:\:\753- and/or vs@c: 4H-thiopyran-4-ylidene
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SiCHy)a Si(CHg)s
CeHs—CH | CeHs—CH .
| Si, ‘ and/or ‘ sis
oo ' Si{CHa)3 - . SiCHa)s
Si(CHy)s Si(CHa),

3-phenyl-2-[phenyl (trimethylsilyl)methyl]-4,4-bis(trimethylsilyl) -
l-silacyclobut-2-en-l-ylidene* (replacement name39)

3~-phenyl-4-[phenyl (trimethylsilyl)methyl]-2,2-bis (trimethylsilyl)-
1,2-dihydrosilet-1-ylidene* (Hantzsch-Widman name3€/1l)

CHy—CH,—C* and/or CHy—CH,—Ct propylidyne
3 2 1 3 2 1

RC-81.1.3.3. The A-conventionl® (alternative to RC-81.1.3.1 and RC-
81.1.3.2). Divalent and trivalent radical centers in a parent hy-
dride formally derived by the removal of two or three hydrogen atoms
from the same skeletal atom in a standard valence state** may be de-
scribed by the A-conventionl€, Locants for the radical centers are
followed by the symbol A%?, where n is the bonding number of the skel-
etal atom, i.e., the sum of the total number of valence bonds to
adjacent skeletal atoms, if any, and the number of attached hydrogen

atoms.
Examples:
c,é and/or cic: dichloro-a2-methane
CeHs—N: and/or  CeHs—N: phenyl-Al-azane
ré. and/or fé: fluoro-Al-methane

* The trivial name "benzyl" is not used as a substituent prefix when a-sub-
stituted (see footnote to item 17 in the Appendix, List A).

** Use of the A-conventionl® to describe a radical center derived by the
loss of two hydrogen atoms from a skeletal atom that is in a valence state
higher that the standard one is ambiguous because it would not be clear
whether the name was describing a standard valence state or a divalent rad-
ical center derived from the higher valence state. However, the use of the
A-convention to describe a radical center that is in a lower valence state
than the standard one may be useful for naming radical ions (see RC-85.2).
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CH;=CH—CH and/or CH,=CH—CH 1a2-prop-2-ene
3 2 1 3 2 1
6 12 6 1
a@c- and/or s@cz 212-bicyclo[2.2.1]hept-5-ene
4 3 4 3

RC-81.1.4. Nondetachable hydro prefixes vs. added (indicated) hydro-
gen. A radical center at a position in a cyclic parent hydride hav-
ing the maximum number of noncumulative double bonds where there is
an insufficient number of hydrogen atoms to apply directly the rec-
ommendations for the use of "-yl" or "-ylidene" given above is de-
rived formally from a dihydro derivative of the cyclic parent hy-
dride. Such a radical center may be described by using nondetachable
hydro prefixes2f (see also RC-80.2) or by applying the principle of
indicated (added) hydrogen29 (see RC-80.3). In the 1latter method,
the "hydro" derivative is described by specifying the hydrogen atom
of a dihydro pair that remains after the radical center is created by
citing an italic capital H(#) and the locant of the skeletal atom at
which the hydrogen atom resides, both enclosed in a set of paren-
theses and inserted into the name of the corresponding unsaturated
parent hydride immediately after the locant for the radical center*.

Example:

1
s 672 2, 3-dihydrothiazol-3-yl
\ s/ thiazol-3(24) -yl
4 O

RC-81.1.5. A number of trivial and abbreviated names, other than those
given in RC-81.l1.2, above, have a long and well-established usage for
expressing substituent groups as prefixes and for naming radicals;
therefore they are recognized throughout the 1979 IUPAC Organic Rulesl.
Although each of these groups can be named easily by the systematic
methods given above, their trivial or abbreviated names are acceptable
as names for radicals and are given in the Appendix.

RC-81.2. Radical centers on characteristic groups. Although radical cen-
ters located on characteristic groups can be described on the basis of par-
ent radicals derived from parent hydrides as given above in RC-81.1, it is
often much more convenient and/or desirable to describe a radical center on
the basis of a larger parent structure, such as a parent hydride together

* This procedure is exactly analogous to the use of "indicated hydrogen" to
describe saturated ring positions that remain after the introduction of
suffixes for principal characteristic groups, such as "-one", into the name
of a parent ring or ring system that otherwise expresses the maximum number
of noncumulative double bonds29.
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with a principal characteristic group, or to use names that have become es-
tablished in the 1literature, The following subsections provide recommen-
dations for describing radical centers on some, but not all, of the charac-
teristic groups of substitutive nomenclature.

RC-81.2.1. Established or traditional names. Names for describing rad-
ical centers on certain characteristic groups have become established in
the literature. Some of these "traditional" names follow the recommen-
dation given in the 1979 IUPAC Organic Rules?t, whereby an "1" is added
to the name of the substituent prefix for the characteristic group, if a
terminal "1" is not already present. Thus, HOpCe is "carboxyl"19° H§-
and HOOO are "hydroxyl"6c and "hydroperoxyl"zs, respectlvely, (see also
Note 4 to RC-81.1.2); OC (and/or OCs) is carbony15°' os- (and/or OSt)
and 025 (and/or 02S%) are "sulf1nyl"2vr5° and "sulfonyl"z"'6c respec-
tlvely, and their selenium and tellurium analogs are quite analogous,
for example, OSe' (and/or OSet) is "seleninyl"23,6C; and 00102 and *ClO3
are chlorylfc and perchloryl®C, respectively. Contracted names, such as
"acetoxyl" and "methoxyl"”, and even the term "oxyl" (see RC-81,2.4), may
also be considered to have been derived in this manner.

A few other established names may be considered to have been derived
from a substituent prefix name ending in "o", by replacing the "o" with
"yl". Thus, NCe is "cyanyl"l9; CNe is "isocyanyl"19; ONe and O;Ne are
"nitrosyl"6C and "nitryl"6C, respectively; *N3 is "azidyl"*19; and ¢{10
is "chlorosyl"€C., The name "aminyl"2r and the term "thiyl" (see RC-
81.2.5) can also be considered as having been derived in this manner.
However, this method cannot be classified as a general one, because it
can easily lead to the same name for other groups. For example, replac-
ing the "o" of sulfino", the substituent prefix name for HO28—, by "yl"
leads directly to the name for OS° {and/or OS=), given above; and the
method cannot be applied to monovalent halo radicals, because the re-
sulting names are the names for OyE~— groups, for example, chloryl2v, 6c,

RC-81.2.2. Acyl radicals, i.e., radicals with at least one chalcogen or
nitrogen atom attached to the radical center by a (formal) double bond
and which may be considered to have been derived formally by the loss of
the hydroxy group from all acid characteristic groups expressed by the
name of the acid are named by replacing the "-ic acid" or "-carboxylic
acid" ending of the name of the acid with -"yl", "-oyl", or "~-carbonyl",
according to the method for forming the name of the corresponding acid
halide2%/4n,

* To avoid any possibility of ambiguity, it is only necessary to keep
clearly in mind that this name is derived from "azido", the name for the N3
group as a substituent prefix, and not from "azide", the name for the N3~
anion. No confusion should occur if it is remembered that the azide anion
lacks hydrogen atoms, which are necessary to generate the "-idyl" suffix
for describing systematically an anionic substituent as a prefix (see RC-
83.4.7.3).
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Note: Compound prefixes for naming acyl substituents2h are not used
in these recommendations for acyl radicals or ions (see RC-80.6).

Examples:
o
CHr_g, acetyl
i .
CHy—{CHgl—C hexanethioyl
I -
CHy—CH,—C propionimidoyl
o]
g
<::>( cyclohexanecarbonyl
H
O 5 g O
I i
'Ss- benzene-1,4-disulfinyl
3 2
i
CHr—ﬁe~ methaneselenonyl
o]
i
(CH)P+ dimethylphosphinoyl
CsHs—gs' and/or csHs—Lls: phenylarsonoyl
o] o)
{l terephthaloyl

(9]

.

o

RC-81.2.3. Radical centers on nitrogen atoms of amine, imine, amide, ox
imide characteristic groups.

RC-81.2.3.1. Monovalent radical centers. A monovalent radical
center formally derived by the removal of one (or the) hydrogen atom
from the nitrogen atom of an amine, imine, amide, or imide character-
istic group is named by adding a suffix "-aminyl", "-iminyl", or
"-amidyl", "~carboxamidyl", "-sulfonamidyl", "-dicarboximidyl", etc.,
to the name of the parent hydride attached to the characteristic
group with the radical center, eliding the final "e", if any, from
the name of the parent hydride; or by replacing the final "e" of a
trivial name for an amine, imine, amide, or imide by "-yl".
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Note 1: Amides of carboximidic and sulfinimidic acids were named
as amidines, carboxamidines, or sulfinamidines in the 1979 IUPAC
Organic Rules2Y; the corresponding suffixes for monovalent radical
centers on these suffixes would be "-amidinyl", "-carboxamidinyl",
and "-sulfinamidinyl",

Note 2: Although not used in these recommendations for radical
centers derived from amine, imine, or amide characteristic groups,
the names "azanyl" and “aminyl“2r can be used as parent radical
names in the same way that "amine" has been used as a parent hy-
ride name for derivatives of ammonia (see also footnote to Table 2
in RC-80.9.1 and Note 3 to RC-81.1,2)

Note 3: Trivial and semisystematic names preferred for naming or-
ganic compounds according to IUPAC recommendations are uged in the
first cited names for the examples below.

Examples:
CHy—NH methanaminyl
CGHS—'_:!H anilinyl
benzenaminyl
CHy—CH,—CH =R+ propan-1-iminyl2Z
propylideneaminyl232 (see Note 2, above)
(CHa)gP =N + trimethyl-3S-phosphaniminy122,16
(trimethylphosphoranylidene)aminy1l2aa, 4p,12b
(see Note 2, above)
trimethylphosphine imidyll2b
HCO—NH formamidyl
,N\ CO—NH pyridine-2~-carboxamidyl
o
CeHls —S—Ri—Catly N- (phenylsulfanyl)anilinyl
" N-({phenylsulfanyl)benzenaminyl
{(not N-phenylbenzenesulfenamidyl;
see RC~80,7)
CHf—S-ﬁ N' - (methylsulfanyl) -N- (phenylsulfanyl) -
CeHs —~C—N—S—CqHg benzenecarboximidamidyl (see Note 1
above)
o
N succinimidyl
/ 2,5-dioxopyrrolidin-1-yl (RC-81.1.2)
0
O s ) 1]
N pyridine-2, 3-dicarboximidyl
| T ine 5,7-dioxo-5, 7-dihydro-6H~pyrrolo(3, 4-b] -

pyridin-6-yl (RC-81.1.2)
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RC-81.2,3.2, Divalent radical centers. A divalent radical center
formally derived by removal of both hydrogen atoms from an amine or
amide characteristic group is named as a derivative of nitrene, am-
inylene (see RC-81.1.3.1), or Al-azane (see RC-81.1.3.3).

Examples:

H .
HsG oG m-tolylnlyrene (RC-81.1.3.1)
Z::>_&: and/or s m-tolylaminylene

' m-tolyl-al-azane (RC~81.1.3.3)

) ) acetylnitrene (RC-81.1.3.1)
CH;—CO—N: and/or  CH;—CO—N: acetylaminylene

acetyl-al-azane (RC-81.1.3.3)

RC-81.2.4. Radical centers on oxygen atoms of acid, peroxy acid, hy-
droxy, or hydroperoxy characteristic groups. A radical center derived
formally by the removal of the hydrogen atom from the oxygen atom of an
acid, peroxy acid, hydroxy, or hydroperoxy characteristic group is named
on the basis of a compound parent radical name formed by combining the
name for the parent hydride or acid residue attached to the oxygen atom
with the term "oxyl" or "peroxyl", for example, pentyloxyl, pentan-2-yl-
peroxyl. The contracted forms methoxyl, ethoxyl, propoxyl, butoxyl,
phenoxyl, acetoxyl, and aminoxyl are retained. Substituents to such
compound parent radicals are expressed by prefixes in the usual manner,
Except for the contracted forms noted above, the compound parent radical
name is enclosed in parentheses or brackets (see third example below).

Note 1: The term peroxyl is more consistent with terms like peroxo,
peroxy, and peroxide, even though "dioxyl" is used in the 1979 IUPAC
Organic Rules2t,

Note 2: The names hydroxylGc and hydroperoxyl2s for the radicals H§-
and HO-Q¢, respectively (see also Note 4 to RC-81.1.2 and RC-81.2.1),

are not used when the hydrogen atom has been substituted by another
atom or group.

Examples:
CHy— O+ methoxyl
CF‘CHf‘CO"é' chloroacetoxyl
CHy—0—CH,—CS— O+ methoxy [ (thiocacetyl)oxyl]*
CHy—[CH,);—CO—0—0-+ hexanoylperoxyl

* The contracted form thiocacetoxyl is not used because it could be ambig-
uous. Brackets enclose the compound parent radical name in the presence of
the substituent since curves are used to unambiguously describe the struc-
ture in the name for the compound parent radical itself.
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(Cl—CH,),N— O+ bis(chloromethyl)aminoxyl*

CHy—C(CH)z (2,2,4,4-tetramethylpentan-3-ylidene)-
aminoxyl* (see RC-80.8)

(1-tert-butyl-2,2-dimethylpropylidene)~
aminoxyl* (see RC-80.8)

CHy—C(CH;);—C=N—0-+

HaC CHy
5 J
4 IN—O-
A
HiC CH,

2,2,6,6-tetramethyl (piperidin-1~-yloxyl)

RC-81.2.5. Radical centers on sulfur atoms of thio acid, thiol, or di-
thiohydroperoxy characteristic groups. Although a radical center for-
mally derived by the removal of the hydrogen atom from the sulfur atom
of a thio acid, thiol, or thio hydroperoxy characteristic group can be
described in the same manner as a radical center on the corresponding
oxygen characteristic group (see RC-81,2.4) using the terms "~thiyl" and
"-perthiyl"”, usage in the literature is not consistent** and therefore
it is recommended that these radical centers be named on the basis of
the parent radical names sulfanyl and disulfanyl (see RC-81.1.2).

Examples:

CHy—CO—§ 1 acetylsulfanyl
acetylthiyl (by analogy with RC-81.2.4)

CeHs— S0 phenylsulfanyl
phenylthiyl (by analogy with RC-81.2.4)
{not benzenesulfenyl; see RC-80.7)

CHy—C{CHgl—S—§ » (2-methylpropan-2-yl)disulfanyl (see RC-80.8)
tert-butyldisulfanyl (see RC-80.8)
tert-butylperthiyl (by analogy with RC-81.2.4)

Cl—CHy—CS — & « [chloro(thiocacetyl)lsulfanyl
) chlore[ (thioacetyl)thiyl] (by analogy with
RC-81.2.4)

RC-81.2.6. Radicsl centers on other characteristic groups. A radical
center formally derived by the removal of hydrogen atoms from charac-
teristic groups other than those described above in RC-81.2.1 through

* Aminoxyl radicals are named by radicofunctional nomenclature in CAS index
nomenclature by using the functional parent compound name "nitroxide" as a
class namel3c, for example} bis(chloromethyl) nitroxide.

** For instance both the names benzenethiyl, presumably derived from benz-
enethiol, and phenylthiyl, by analogy with phenyloxyl, the uncontracted
form of phenoxyl (see RC-81.2.4), are used.
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RC-81.2.5 is named preferably on the basis of a parent radical named ac-
cording to RC-81.1 above,

Examples:
CHy—CH,—O~—§+ ethoxysulfanyl
CeHg—CO—S—0— &+ (benzoylsulfanyl)dioxidanyl

benzoyl (sulfanylperoxyl) (see RC-81.2.4)

(phenoxydisulfanyl) oxidanyl

CeHs——0—S—§—0-+ )
B phenoxy (disulfanyloxyl) (see RC-81.2.4)

CeHs—CO—Se* benzoylselanyl
i {1-hydroxyethylidene)azanyl
i (1-hydroxyethylidene) aminyl
CH;—C—OH

1-hydroxyethan-l~iminyl (see RC-81.2.3.1)

csHs—ﬁ—o—CH3

N—NH 2-[methoxy (phenyl)methylidene]hydrazyl*
2 1

RC-81.3, Multiple radical centers

RC-81.3.1. Polyradicals with radical centers on different skeletal
atoms of parent hydrides or hydro derivatives formally derived by re-
moval of one or more hydrogen atoms from each of two or more skeletal
atoms are named by using the appropriate operational suffixes, "-yl",
"-ylidene", and "-ylidyne", as prescribed by RC-81.1, each preceded by
numerical prefixes, as needed, and the locant of the skeletal position
for each of the hydrogen atoms removed.

Examples:
+CH,—CH, ethane-1,2-diyl (traditional name: ethylenelop)
2 1
*NH—NH diazane-1,2-diyl (traditional name: hydrazo2bb,13b)
2 1
5 6
.. benzene-1,4-diyl (traditional names: p-phenylene
3 2 or 1,4-phenyleneloq)

2

7,8,9,10-tetrahydrocyclohepta(delnaphthalene-

ch10 4 7,10-diyl
¢ I
-]

* The trivial name .benzyl is not used as a substituent prefix when oa-sub~
stituted; see footnote to item 17 in the Appendix, List A.



Nomenclature for radicals, ions, and radical ions

e _ﬁCHz 2,4~-dimethylidenecyclobutane-1, 3-diyl (2,4-di-
)‘_,_,CH methylene-1, 3~cyclobutylene, according to
H7® ° the 1979 IUPAC Organic RuleslOq)
o]
csHs_éH_[CHde_CHz_g. l-oxo-12-phenyldodecane~1,12-diyl
12 113 2 1

1,3,6,8-tetraoxo-1, 3,6,8-tetrahydrobenzo[lmn]-
{3,8]1phenanthroline-2,7-diyl

«CH,—CH—CH, propane-1,2,3-triyl
3 2 1
TR SH-2
(' —\8 and/or s<CH—a\c- cyclohexan-1-yl-3-ylidene
5 4

. 1,4-dihydronaphthalen~3-yl-1~

8 )

7 1C 2 7 3 1.° 2 ylidene (see RC-81.1.4)

6 s, and/or ol naphthalen-3-yl-1(4H) -ylidene
5 4 5 4

(see RC~81.1.4)

CH CH
E spiro[4.4]nonane-1,4,6,9-tetrayl
CH CH
CHy—C¢—CH—C—CH, h
5 4 3 2 1
and/or
CHy—G—CH,—C—CH, o 4L .
s 4 s s > pentane-2,4-diylidene
and/ox
CHy—C—CH,—C—CHj
5 4 3 2 1 J

1385
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CH=—CH,—CH—CH,—C» -W

1 2 3 4 6

and/or

2CH—CH,—CH—CH,—C»
1 2 3 4 6
and/or }- pentan-3-yl-l1-ylidene-5-ylidyne
C::H—CHz—éH—CHg—-("}:
1 2 3 4 5
and/or

$CH—CH,— CH—CH,—C?
1 2 3 4 5 ~

RC-81.3.2. Assemblies of parent radicals. Polyradicals with radical
centers identically derived from the same parent hydride or the same
characteristic group (except for polyacyl or polyimide radicals), but
located in different parts of the structure, are named if possible, ac-
cording to the principles of nomenclature for assemblies of identical
units29 on the basis of a parent radical (see RC-81.1) using the multi-
plicative prefixes "-bisg", "-tris", etc., where necessary to avoid pos-
sible confusion that may arise from the use of the numerical prefixes
"di-", "tri-", etc.*,
Polyacyl radicals are included in RC-81.2.2.

Polyimide radicals are named as polyradicals derived from heterocy-
clic ring systems (see RC-81.3.1).

Examples:

3<€1: cyclopropane-1,2-diyldimethyl
H72 gH,
Haé 2 CH2
ﬂ benzene-1,2,4, 5-tetrayltetramethyl

* Accordingly, radical centers identically derived from two or more of the
same characteristic group are not described in terms of that characteris-
tic group using appropriate multiplicative prefixes.
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(CeClgleCt. C Cl °C(CeCls):
1 (3 6 1
2 2
cel=cel ci
cl rear=cel—(_)
£}
(CeCle)C, Tl ca’™ ),

(a) IUPAC multiplicative method (see RC-80.11)
octakis (pentachlorophenyl) [ (1, 2-dichloroethene-1,2-diyl)-
bis(2,4,6-trichlorobenzene~5,1,3-triyl) Jtetramethyl*
(b) CAS multiplicative method (see RC-80.11)
[(1,2-dichloroethene-1,2~diyl)bis (2,4, 6-trichlorobenzene-
5,1,3-triyl) Jtetrakis{bis (pentachlorophenyl)methyl}*

CHy—0—0C_5=% - 2.3 co—0—CH,
@N—CHZ—CHZ—M o,
3 2 6 5

(a) IUPAC multiplicative method (see RC~80.11)
4,4’ -bis (methoxycarbonyl)-1,1’-ethylenebis (1, 4-dihydro-
pyridin-4-yl) (see RC-81.1.4)
4,4’ -bis(methoxycarbonyl)~1,1’-ethylenedipyridin-4 (14) -yl
(see RC-81.1.4)
{b) CAS multiplicative method (see RC~80.11)
1,1’ -ethylenebis[4- (methoxycarbonyl) -1, 4-dihydropyridin-4-yl]
(see RC-81.1.4)
1,1’-ethylenebis[4- (methoxycarbonyl)pyridin-~4 (14) -yl]
(see RC-81.1.4)

(CHIC g, o 2 S(CHa)s
4'Og—soz@soz—@ ! 4
3 2
2 6 5
(CH3)sC C(CHg)s

(a) TUPAC multiplicative method (see RC-80.11)
3,3",5,5'-tetra-tert-butyl-N,N’- (1, 3-phenylenedisulfonyl) -
dianilinyl (see RC-80.8)
3,3’,5,5’-tetrakis(2-methylpropan-2-y1)-N;N'-(1,3-phenylene—
disulfonyl)bis(benzenaminyl) (see RC-80.8)
{b) CAS multiplicative method (see RC-80.11)
N,N’~[1, 3-phenylenebis (sulfonyl) lbis (3, 5-di-tert-butyl-
anilinyl] (see RC-80.8)
N,N’-[1,3-phenylenebis(sulfonyl)]bis[3,5-bis(2-methylpro-
pan-2-yl)benzenaminyl] (see RC-80.8)

* Since the benzenetriyl component of the multiplying prefix is not the
central unit, it is numbered so that the pair of locants describing its at-
tachment to the parent radical, methyl, are the lowest pair and, to reduce
the possibility of ambiguity, are cited last, i.e., nearer to the name of
the parent radical.
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*NH—CH,~CH,~NH

©E°°_'§'H
cO—NH

. N=C=N .
:N—CO—[CH,L,—CO—N: W
and/or
,@—co—[Cth—-co—N: L
and/or
tN—CO—[CH,,—CO~—N:

A

+ —C(CHg)y—CH,—C(CHy);— O+

. . .
19— 08¢ N2 80,—0-
L s
4

Cl

H -
4 Q-—0Q-
+§—o—2—2

H

8 1 S._..:s:.

L

*$—8" ¥ %

RC-81.3.3. Other polyradicals.

centers are in the

same structure, but

ethylenebis(azanyl)
ethylenebis (aminyl)

phthaloylbis (azanyl)
phthaloylbis (aminyl)

methanediylidenebis (azanyl)
methanediylidenebis (aminyl)

hexanedioylbis (nitrene) (RC-81.1.3.1)
hexanedioylbis (aminylene)
hexanedioylbis(xl-azane) (RC-81.1.3.3)

2,4-dimethylpentane-2, 4-diylbis (oxi-
danyl) (see RC-80.8)

1,1,3,3-tetramethylpropane-1, 3-diyl-
bis(oxidanyl) (see RC-80.8)

(4-chloropyridine-2, 6-disulfonyl)bis-
{oxidanyl)

cyclobutane-1, 3~diylbis (dioxidanyl)

naphthalene-2, 6-diylbis (disulfanyl)

Polyradicals in which all of the radical
cannot be included in a parent

radical derived from a parent hydride according to RC-81.1 (see RC-
81.3.1) or by using multiplicative nomenclature (see RC-81.3.2), or when
it may not be desirable to do so, are named by selecting as the parent
radical that part of the structure containing the largest number of
radical centers [see RC-81.3.3.2(a)]:; the parts of the structure that
contain the other radical centers are then expressed as prefixes.

RC-81,3.3.1. Radical centers in substituent groups. The presence of
a radical center in a substituent that is to be cited as a prefix is
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expressed by the prefix "ylo-", indicating the removal of a hydrogen
atom. This prefix is attached directly, i.e., nondetachably, to the
parent substituent prefix, which is derived by usual methodslrS. The
removal of two or more hydrogen atoms from a substituent cited as a
prefix is indicated by the appropriate numerical prefix, for exam-
ple, "diylo-". The prefix "ylo-" is also used with prefixes normally
used additively, such as oxy and carbonyl.

Examples:
—CH, ylomethyl
— 0O ylooxy (not ylohydroxy)
i
—C- ylocarbonyl
—co—0- (ylooxy)carbonyl
—KH yloamino
2 3
. 4-ylophenyl
6 5

— CHy—CHp— C(CH3) —{CHala—C(CHg)—CHa
1 2 3 4-5 ] 7

3, 6-dimethyl-3, 6-diyloheptyl (see RC-80.8)

RC-81.3.3.2. Choice of parent structure. Although any portion of a
polyradical structure that can be named by the principles of these
recommendations can be the parent structure, it is often wuseful to
have some guidelines for making this choice. Thus, when necessary or
desirable, a parent radical may be chosen by applying the following
criteria in order until a definitive choice is attained:

{a) the maximum number of radical centers of any kind in a single
parent structure (see also RC-81,3.1);

{b) the maximum number of radical centers that can be expressed by
means of a multiplicative name (see also RC-81.3.2);

(c) the maximum number of "senior" radical centers, according to
the nature of the skeletal atom at which the radical center is
considered to reside, in the same order as for the correspond-
ing replacement prefixes3d,4d,

Further choice, if necessary, may be made by applying the general

criteria for chains and rings given in the 1979 edition of the organ-
ic nomenclature rules2cc,

1389
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Examples:

*CH,—CH, 58 .
2 2 4~ (2-yloethyl)cyclohexyl (cyclohexyl is

4 1CH
H ¥~ preferred to ethyl)
+CHy—C{CHg)p— O 1,1-dimethyl-2-yloethoxyl (see RC-80.8)

2-methyl (1-ylopropan-2-yloxyl) (see RC-80.8)
(...oxyl is preferred to propyl)

*CHp 3 A CH,—CH, 2-[5=0ox0-3- (ylomethyl) cyclohex-3-en-1-yl] =~
:[;;j:“ ethyl (ethyl is preferred to methyl)

O—CHr—CHr—éH—<C:> 2-methyl-3-oxo-1- (3-phenyl-3-ylo-
propoxy) -2, 3-dihydro-14-benzo-

2N—CH, [flisoindol-1-yl* (benzoisoin-

dolyl is preferred to propyl)

GeHs 2-phenyl-3-[ (1-ylooxy-1,4~-dihydropyridin-
= 4~ylidene)amino] (1&-indol-1-yloxyl)

VS O - —Be
N 3N=@N ? (see RC-81.1.4)

7 4 s 2 2-phenyl-3-[ (l-ylooxypyridin~-4 (1H) -yli-

6 5 dene) amino (14-indol-1-yloxyl) (see
RC-81.1.4)
(indolyloxyl is preferred to pyridinyloxyl)

N-[3-(2,2-diphenyl-1-ylohydrazino) -
2,4,6-trinitrophenyl]}-98-carb-
N—NWdth azol-9-aminyl (radical centers on
characteristic groups are prefer-
red to parent hydride radicals;
and carbazolaminyl is preferred to
anilino or benzenaminyl)

No2

1 caN 2 NO,

4’-[(3,5~di~tert-butyl-4-oxocyclohexa-
2,5-dien-l-ylidene)methylenelbis (2, 6~
di-tert-butyl-4,1l-phenylene)bis (oxi-
danyl) ** (IUPAC and CAS multiplicative
methods; see RC-80.11) (tert-butyl =
2-methylpropan-2-yl; see RC-80.8)

* The practice of eliding a final "o" or "a" before a following vowel from
certain fusion prefix names, as described by the footnote to Rule 21.4 in
previous editions of the IUPAC Organic Rulesl, will no longer be recom-
mended in the forthcoming revision of the 1979 editionS.

** In order to eliminate possible ambiguity, the locants of the divalent
radical phenylene, a component of the multipart multiplying prefix but not
the central component, are cited so that the locant "1", the position of
attachment to the parent radical, oxidanyl, is nearer to its name.
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SH g A it LR iCH g A N
\I::]’ and/or \[::]/ and/or \I::j"
4 6 4 6 4 (]
5 5

6

[3-(diylomethyl)phenyl]nitrene }»(RC-81.1.3.1)

[3-(diylomethyl)phenyl]aminylene

[3-(diylo-al-methanyl)phenyl]-Al-azane (RC-81,1.3.3)
(nitrene or aminylene or Al-azane is preferred
to carbene or methylene)

CeHs—C—(p-CeHy)—C—(p-CeHy) —~G—CqHs
and/or ﬁ

CeHs—C——(p-CeHe)—E—(p-CoHe) —E—Cetls
and/or

CeHs—C —(pCoHal—C—(pCeH) —G—CaHls

and/or

COHS—é_(P'CGH4)_.c.—(P'csH4) "'.C.—CGHS

and/or
CeHs—C~—(P-CoHa) =G —(p-CgHy) —E—CeHs

and/or

CeHs—C —(p-CeHy) —C—(p-CeHe) — E—CoHig

(a) IUPAC multiplicative method (see RC-80.11)
diphenyl (diylomethylenedi-4, l1-phenylene) dicarbene*
diphenyl (diylomethylenedi-4,l-phenylene)bis- i}'(Rc-sl.l.s.l)

(methylene) *
diphenyl(Az-methanediyldi-4,l—phenylene)di-xz-methane
(RC-81.1.3.3)*

(b) CAS multiplicative method (see RC-80.11)
(diylomethylenedi-4,1-phenylene)bis{phenylcarbene]* j}(RC-81.1.3.1)
(diylomethylenedi-4, 1-phenylene)bis[phenylmethylene]*
(A2-methanediyldi-4, 1-phenylene)bis[phenyl-A2-methane]

(RC-81,1,3.3)*

(c) Substitutive method
bis[4-[phenyl (diylomethyl) ] phenyl] carbene i}'(RC_81'1’3'1)
bis[4-[phenyl (diylomethyl) ]phenyl]methylene
bis[4-(phenyl-kz-methanyl)phenyl]-xz-methane (RC-81.1.3.3)

* For locant order of phenylene see second footnote, preceding page.
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RC-82. Cations [replaces C-82, C-83, C-85, C-551, C-816, C-921.6, C-931.1, C-973.1,
C-974 (in part), D-1.63 (in part), D-5.3, and D-6.86]

RC-82,0. Introduction. For the purposes of organic nomenclature, a cation
is a molecular entity carrying at least one unit of positive charge for-
mally derived from a parent hydride, a parent compound, or a hydro deriva-
tive of either, by the gain of one or more hydrons*, by the loss of one or
more hydride ions, or a combination of these operations. An atom at which
a positive charge is considered to reside is called a cationic center.
Cations with two or more cationic centers in the same structure are called
dications, trications, etc.

RC-82.1. Cationic compounds with cationic centers derived formally by the
addition of hydrons**

RC-82.1.1. Cationic centers in parent hydrides

RC~-82.1.1.1. Monocaticnic mononuclear parent cations. A parent cat~
ion derived formally by the addition of one hydron to a mononuclear
parent hydride of the nitrogen, chalcogen, and halogen families (see
RC-80.9.1) in its standard bonding number statel® is named by adding
the suffix "-onium" to a root for the element as shown in Table 3%*x*,

* Hydron is a generic name for the hydrogen cation, i.e., the naturally oc-
curring mixture of protons, deuterons, and tritons?. The name proton is
restricted to the hydrogen cation having the mass number 1, i.e., lgt,

** The procedure of RC-82.2.2.1 or RC-82.2.2.2 could be applied to skeletal
atoms of parent hydrides in higher valence states that are described by the
a~conventionl6, but the method given here is preferred.

*%* The term "carbonium" has long been used for a class of hydrocarbon cat-
ions derived formally by the loss of a hydride ion from a neutral hydrocar-
bon. More recently, the terms siliconium and even boronium have been used
in an analogous manner, However, in organic nomenclature recommendations,
these terms have not been used to name specific cations and they cannot now
be used as a name for the cations HsCt or HgSit by extending RC-82.1.1.1.
These cations are to be named methanium and silanium, respectively, accord-
ing to RC-82.1.1,2, Similarly, names such as carbenium and silenium have
been used to describe classes of cations derived formally by addition of a
hydron to the appropriate mononuclear divalent species (see RC~81.1.3.1).
Except for the names carbenium, carbynium, and nitrenium, which may be used
as alternatives to methylium (see RC-82.2.2.1), methyliumyl (see RC-85.2),
and azanylium or aminylium (see RC-82.2,2.2), respectively, such names
should not be used for naming specific compounds; they should be named ac-
cording to RC-82.2.2.1 or RC-82.2.2.2, as appropriate. The general class
name "carbocation" includes cationic hydrocarbons of both types. Modifying
terms, such as tricoordinate and pentacoordinate, are added, if necessary,
to differentiate between the two types.
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TABLE 3. Names for Mononuclear Parent Cations in IUPAC
Systematic Substitutive Nomenclature
HgN*t ammonium* H30t oxonium HoF?t fluoronium
HgPt  phosphonium H3st sulfonium HpCLY chloronium
HgAst  arsonium H3Se* selenonium HpBrt  bromonium
H4Sb*  stibonium H3Te*  telluronium HoI?t iodonium

H4Bit  bismuthonium

* The name nitronium has been used for OsN* (which could be named
nitrylium by applying Rule C-83.12dd to the radicals given in the
the IUPAC Inorganic RulesSC) and thus cannot be used for HygN*.

Examples:
(CH3—CH)N" tetraethylammonium
Cl(CH;),P* chlorotrimethylphosphonium
(CngéH dimethylsulfonium
(CeHs)ol" diphenyliodonium
ClF* dichlorofluoronium
CH;—C=0" ethylidyneoxonium

RC-82.1.1.2. Parent cations other than those described by RC-
82.1.1.1. A cationic center derived formally by the addition of one
or more hydrons to any position of a neutral parent hydride, except
for the mononuclear parent hydrides in RC-82.1.1.1, is described by
replacing the final "e" of the name of the parent hydride, if pres-
ent, by the operational suffix "-ium", or by adding the suffixes
"=ium", "-diium", "-triium", etc., to the name of the parent hydride.
Locants for cationic centers thus created are cited as needed or
desired.

Note 1: When a cationic center is fully substituted and locants
are cited for the substituents, the locant for the cationic center
is often considered unnecessary and omitted.

Note 2: The operational suffix "-ium", when added to the name of a
neutral parent hydride, indicates only that the number of substi-
tutable hydrogen atoms at the position given by the appropriate
locant has been increased by the addition of a hydron. Accord-
ingly, there is no change in the bonding pattern at that position
from that of the neutral parent hydride. Thus, specific struc-
tures formally derived by the addition of a hydron to one end of a
double bond resulting in the generation of a tricoordinate carbo-
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cation at the other end of the double bond are named by RC-82.2.
The procedure of Rule C-82.4 in the 1979 IUPAC Organic Rules2€® ig
not included in these revised recommendations.

Examples:

+

HeC
[C2HI"
+
CH3_8F4

(CHaleN—N(CHa)g

+*
CH;0—O(CH,),

+
CloP—P(CHjy);
2 1

+
CHy—8—8(CHy)—S—CH,
3 2 1

H* or [CeHl"

methanium
ethanium

tetrafluoro (methyl) -A4-sulfanium*16

pentamethyldiazanium
pentamethylhydrazinium (traditional
parent hydride namel4)

trimethyldioxidanium

2,2-dichloro-1,1,1~trimethyldiphos-
phan-1l-ium

1,2,3-trimethyltrisulfan-2-ium

benzenium

l-methylpyridin-1-ium

1HA-imidazol-3-ium

2-hydroxy-14, 3F-naphtho[1, 8-cd] pyran-
2-ium

* Note that A7 defines the neutral parent hydride SH416. The suffix "-ium"
describes the addition of a hydron, HY, just as for a skeletal atom of a
parent hydride in its standard valency state.
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2

1 Ps 1,1,3,3-tetraphenyl-4, 5-dihydro-34-
(CeHelaR™ 3 P(Cetls), 125, 2, 3-triphosphol-3-ium
5 4
(CH;)JJ=§I(CH3)2 tetramethyldiazene-1,2-diium
2 1
4/5 6\1
‘HO  OH' 1,4-dioxane~1,4-diium
5 2
?Ha 3-carboxy~l-methyl-1,4-diazabicyclo-
N [2.2.1)heptane-1,4-diium
5E§;]<ﬁ°*‘ 3-carboxy-1-methyl-1, 4-diazoniabicy-
N clo{2.2.1]heptane (see RC-82,4)
g5 5 8 1,1'-dimethyl[4,4' -bipyridine]-
CHs—’N@‘—‘@N’—CHa 1,1’ -diium
2 ¥ 3 2
(aﬁh&—NHr—&Hr—ﬁHr—&wHaa 1/1,1,5,5,5-hexamethyltri-
5 4 3 2 1 silazane-2,4~-diium

+ +
CHy==[CHy=—0~—CHals—N(CH;);—[CH.l4—8(CH3) —{CH;—0—CH,],—CH,
20 13 12-9 8 1

8,13,13-trimethyl~-3,6,15,18-tetraoxa-8-thia-13-azaicosane-
8,13=-diium

8,13,13-trimethyl-3,6,15,18-tetraoxa-8-thionia-13-azonia-
icosane (see RC-82.4)

RC-82.1.2. Cationic centers on characteristic groups. 2Although cat-
ionic centers derived formally by the addition of a hydron to a charac-
teristic group can be named on the basis of parent cations derived from
parent hydrides as given above in RC-82.1.1, it is often convenient
and/or desirable to name a cation on the basis of a larger parent
structure. Hence, the following recommendations for describing cationic

centers located on some, but not all, of the characteristic groups of
substitutive nomenclature are presented.

RC-82.1.2.1. Cationic suffixes. A cationic center formally derived
by the addition of one hydron to a characteristic group listed in
Table 4 is described by adding the appropriate cationic suffix given
in Table 4, generated by adding the operational suffix "-ium" to the
suffix name for the corresponding neutral suffix, to the name of an
appropriate parent hydride.

1395
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TABLE 4: Suffixes for Cationic Characteristic Groups

Characteristic Cationic

Group Suffix Group Suffix
-ic acid (oxo acids only) -ic acidium
-amide -amidium*
-imide -imidium
-nitrile -nitrilium
-amine -aminium
-imine ~iminium

* Amides of carboximidic and sulfinimidic acids were named as
amidines, carboxamidines, or sulfinamidines in the 1979
IUPAC Organic Rules2Y; the corresponding suffixes for mono-
cationic centers on these suffixes would be "-amidinium",
"-carboxamidinium", and "-sulfinamidinium".

When one of these characteristic group suffixes (except for "-ic
acid") implies two or more of the same characteristic group, as, for
example, in the name of a parent compound such as malonamide, the
corresponding cationic group suffix denotes the addition of one hy-
dron to each implied characteristic group.

Note: This method does not require knowledge, or assumption, of a
specific structure, although the use of italicized element sym-
bols, where unambiguous, can provide specificity. This is a de-
finite advantage where it is not possible, or not desirable, to
locate position(s) of the cationic center(s) on specific atoms of
a characteristic group; this is particularly useful for unsubsti-
tuted cations derived from characteristic groups with two or more
heterocatoms. This method also retains a correlation with the
functionality of the corresponding neutral compound, and, in most
cases, allows the use of a larger parent structure as the basis
for the name. Names based on parent hydrides (RC-82.1.1) should
be used if it is necessary or desired to indicate a specific
structure.

Examples:
+
OH
+
CH;—CO—OH, === CHy—C—OH acetic acidium

peroxybenzoic OO-acidium*

+
CeHs—CO—O,H . .
o 2 perbenzoic OO-acidium*

* The locant symbol 00, although distinguishing between the carbonyl oxygen
atom and the oxygen atoms of the peroxy group, does not distinguish between
the oxygen atoms of the peroxy group.
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CO—O(CHa)z 0, O-dimethylcyclohexanecarboxylic

O( acidium
H

cyclohexanecarbonyldimethyloxonium

(RC-82.1.1)

;IJ(CHQ)Q N, N-dimethylacetimidic acidium

CHa..!;_OH (1-hydroxyethylidene)dimethylammonium
(RC-82.1.1)
C,H_.,—-CO—;J(CH;,): N, N, N-trimethylbenzamidium
(CH:;):F“-CO—CHZ—CO—&(CHQ; N,N,N,N' N, N’ -hexamethylmalon-
amidium

'

H H(CHa)z 2-carboxy-N, N~diethyl-N', N’ -dimethylcy-
‘Ef‘c—N(CHa—CHa)z clobutane-l-carboximidamidium (see
3—1z"COH footnote to Table 4 in RC-82.1.2.1)

H

o]

N, N-dimethylphthalimidium
ﬁ(CHs)z 2,2-dimethyl-1, 3-dioxo-2, 3-dihydro-14-

isoindol~2-ium (RC-82.1.1.2)
o)

CIN—CH=CH—CH=Nc|, N N-dichloro-3-(dichloroamino)prop-
8 2z 1 2-en-1-iminium?Z
dichloro([3-(dichloroamino)prop-2-en-
1-ylidene)aminium*2aa
1

6 Esj<:‘°“a>a N, N, N-trimethyl-1, 4-dithian-2-aminium
5 s 3
4
CeHs—C=NH benzonitrilium
HN=SC—CH,—CH,—C==NH succinonitrilium

RC-82.1.2.2, Cationic centers on implied characteristic groups

RC-82.1.2.2.1. Uronium ions and chalcogen analogs. Cations
derived formally by the addition of a hydron to urea (or isourea)
are named on the basis of the parent cation "uronium”, represent-
ing the following tautomeric structures:

+ +
HiN—CO—NH, === HN==C(—OH)~—NH,

* "aminium” is used here in the same way as "aminyl"; see Note 2 and the
third and fourth example under RC-81.2.3.1.
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Locants follow those used for urea?ff or isourea299, Chalcogen
analogs are named on the basis of parent cations, such as "thio-
uronium”, etc. When a choice between two or more tautomeric or
mesomeric structures cannot be made the locants N, N/, and O, S,
etc., are used.

Examples:
CHy—NH==C(—0—CgHg)—NH-—CH, 1, 3-dimethyl-2-phenyluronium
3 2 1
S—CSH.’) s—CGHg

+ +
CGHs_NH =C_NH"_CH3 — CSHS_NH—C=NH—CH3

N-methyl-N', S-diphenylthiouronium

+
CsHs—? ? —CeHs $—CgHs
+ +
(CHYN—C=NH, == (CHgN=C—NH, == (CHg;N—C—NH,

N, N-dimethyl-S-phenylthiouronium

RC-82.1.2,2.2. Cationic centers on implied characteristic groups
other than uronium ions or chalcogen analogs. A cation other than
a uronium ion, or a chalcogen analog, formally derived by the ad-
dition of one or more hydrons to a parent compound, the name of
which implies a characteristic group from Table 4 in RC-81.1.2.1,
is named by replacing the £final "e" of the name of the compound,
if present, by "-ium" or by adding "-ium", "-diium", etc., to the
name of the parent compound.

Examples:
2NiCHg, -
Il 2, 2-dimethylguanidinium
HoN—C —NH,
3 1
CeHg—N(CHy)3 N, N, N-trimethylanilinium
H
N COH

\ KH prolinium

RC-82.1.2.3. Cationic centers on characteristic groups other than
those given by Table 4 in RC-82,1.2.1 derived formally by the addi-
tion of one or more hydrons are named on the basis of cationic parent
hydrides, the names of which are formed according to RC-82.1.1.
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Note: This method also may be wused for cations covered by RC-
82.1.2.1 and RC~81.1.2.2,

Examples:
CHy—CH=0H ethylideneoxonium
CHa-—CHCl-—CHz-—gH2 {2-chloropropyl) sulfonium
(CH'3)20=6—-CH2—CH3 ethyl (isopropylidene) oxonium
(see RC-80.8)
ethyl (propan-2-ylidene)oxonium
(see RC-80.8)
CeHs—CO—8§(CHy), benzoyldimethylsulfonium
7 10 2-methyl-1, 3-dioxo-1, 3-dihydrobenzo[c] -
6 e cH thiophen-2-ium
s 3 : 2-methyl-1, 3-dioxo~-1, 3-dihydro-2-benzo-
o thiophen-2-ium3h

2-benzoyl-1,1,l-trimethyldiazan-1-ium
2-benzoyi~1,1,1-trimethylhydrazin-1-ium
(traditional parent hydride namel4)

+
CeHs—CO —NH—N(CHy);
] 1

CHg —CO ~Cl —CHj acetyl (methyl) chloronium
CH3—CH, 2-butan-2-ylidene-1,1,l-trimethyldiazan-
CHy — ="2‘—’G(CH3)3 1-ium (see RC-80.8)

1

1,1,1-trimethyl-2~(l-methylpropylidene)-
hydrazin-l1-ium (traditional parent
hydride namel4) (see RC-80.8)

[:>>=NCH9—OH cyclopentylidene (hydroxy)methylammonium

RC-82.2. Cationic compounds with cationic centerxs derived formally by the
loss of hydride ions. These recommendations follow closely those for
naming radicals, for which see RC-81.

RC-82.2.1. Radicofunctional names. Cationic compounds that can be con-
sidered as being derived formally by the removal of electrons from the
corresponding radical may be named by adding the class name "cation" as
a separate word after the name of the radical (see RC-81). Polycations
are indicated by adding the numerical prefixes "di-", "tri-", etc., as
appropriate, to the class term.

Note: Although such names are useful for cations where all cationic
centers are located in a single parent structure, the method cannot
be extended to polycations where one or more of the cationic centers
must be expressed in a substituent to a parent structure and is not
very useful in naming salts where an anion is specified.
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Examples:
HiC* methyl cation
[CeHsl* phenyl cation
i
CHy—C* acetyl cation
i
c&g—ﬁ’ benzenesulfonyl cation
o
CINH chloroazanyl cation

(see RC-81.1.2, Note 3)
chloroaminyl cation

Hco—§* (formyloxyl) cation
*CHy—CH, ethane-1,2-diyl dication
2 1

< >z¢ cyclohexylidene dication

RC-82.2.2. Cationic centers in parent hydrides

RC-82.2.2.1. Monocationic centers in saturated acyclic and monocy-
clic hydrocarbons and the mononuclear EH4 parent hydrides of the car-
bon family. A cationic center derived formally by the removal of one
hydrogen atom as a hydride ion from a terminal atom of a saturated
unbranched acyclic hydrocarbon; from an atom of a saturated monocy-
clic hydrocarbon; or from any of the mononuclear parent hydrides,
methane (CH4), silane (SiHy), germane (GeH4), stannane (SnHy), and
plumbane (PbH4) is named by replacing the "-ane" ending of the name
of the parent hydride by "-ylium" (see also RC-81.1.1).

Examples:

HiC* methylium
carbenium
(CeHs)aSi* triphenylsilylium
(CH3)zGeH dimethylgermylium
gHr—ng—éHz propylium
CHa—GH —CH l-methylethylium

propan-2-ylium (see RC-82.2.2.2 and RC-80.8)
isopropylium (traditional name, see item 1,
Appendix, List A)
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[:j“ cyclobutylium

RC-82.2.2.2. Cationic centers in pareant hydrides other than those
described by RC-82.2.2.1. A cationic center derived formally by the
removal of one or more hydride ions from any position* of a neutral
parent hydride or hydro derivative, except as provided by RC-
82.2.2.1, is named by replacing the final "e" of the parent hydride
name, if present, by the operational suffix "-ylium", or by adding
operational suffixes such as "-bis(ylium)", "-tris(ylium)", etc., to
the name of the parent hydride**,

The trivial name phenylium2dd for [CgHg]t and the contracted names
naphthylium, anthrylium, and phenanthrylium are retained. Locants
describing the position of the cationic center for these abbreviated
names, where needed, are placed in front of the names (see RC-80.1).

Note 1: The systematic names phosphane and arsaneq9:6b must be
used for naming cations derived from the mononuclear parent hy-
drides PH3 and AsH3 according to this recommendation, because use
of the traditional names phosphine and arsine49r6P would lead to
the names phosphinylium and arsinylium, which are the same names
that would be generated according to RC-82.2.3.2 from the well-
established names phosphinyll2P and arsiny113D, the names for the
acyl groups HoP(0)— and H2As(0)~— derived from phosphinic and
arsinic acids, respectively. Even though the names phosphinoyl
and arsinoyl for these acyl groups are recommended in the 1979
IUPAC Organic Rules4R, ambiguity will still exist.

Note 2: The name "aminylium" for the parent cation H2ﬁ+ used in

* This recommendation is consistent with the generalized principles for
naming and numbering acyclic substituent prefixes as given in Section D of
the 1979 IUPAC Organic Rules4C:10f rather than the principles of Section
a109 and the ACS silicon rulesl2?2, where a principal chain must terminate
at the free valence position (see also RC-80.8).

** Suffixes based on "-ylene", "-ylidene", and "-ylidyne", such as "-yl-
enium" or "-ylidenium", are not used for describing cationic centers.

Although suffixes such as "-diylium", "-triylium", etc., should be unam-
biguous in the context of this zrule, a certain amount of ambiguity is
clearly possible because of terminology in the 1979 IUPAC Organic Rules2dd,
where this type of cation is defined as derived formally by "loss of an
electron or electrons from a radical at the free valence position(s)".
Taken literally, this definition could mean that an ending such as "-diyl-
ium" would describe a divalent radical in which only one free valence has
lost an electron to form the cation, i.e., the suffix "-diyl" describing
the diradical OCH2-&H2, and the suffix "-diylium" describing the radical
cation *CHp-CHy.
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the 1979 IUPAC Organic Rules?dd is continued in these recommenda-
tions as an alternative to "azanylium", derived from the parent
hydride name "azane"6b:14, even though "amine" 4is not used as a
parent hydride name for NH3 herein* (see also footnote to Table 2
in RC-80.9.1, Note 3 to RC~81.1.2, and Note 2 to RC-81.2.3.1).

Note 3: The names for the cations HO' and HO-0* are hydroxyliumbe
and hydroperoxylium28,2dd, respectively, but, in keeping with tra-
dition are not used as parent cations in substitutive nomen-
clature. For the substituted cations, see RC-82.2.3.4.

Note 4: Although such cations could also be named by adding the
suffix "-ium" (see RC-82.1.1.2) to the name of a parent hydride in
which the atom at the cationic center is described in the parent
hydride name by the A-convention (see RC-81.1.3.3), the use of
"-ylium" with the name for a parent hydride with the atom in the
standard valency state is much preferred.

Examples:
Ho * azanylium
aminylium
nitrenium
CgHs—§* phenylsulfanylium
(CHo)(P* tetramethyl-A5-phosphanyliuml6
tetramethylphosphoranylium2dd, 4p
tetramethylphosphonium (see RC-
82.1.1.,1)
CHy—NH —N=N"* 3-methyltriaz-l-en-1-ylium
3 2 1
(CHg):Si—SI(CHg) —Si(CH) heptamethyltrisilan-2-ylium
3 2 1
E>>—S-&—€-$* 4-cyclopropyltetrasulfan-1l-ylium
4 3 2 1

e(::j?H cyclooct-3-en-1-ylium
s 2

* Although the name "amine" would be quite consistent with parent hydride
names, such as phosphine and arsine, and is used as such by Beilstein, it
is not used as a parent hydride name in these recommendations because it
has also been added to the name of a radical to form the name of a parent
compound!S, for example butylamine. 1In these recommendations, the term
"amine" is used only as a suffix to denote the attachment of the —NHj
group to a parent hydride, for example, pyridin-2-amine.
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1
O

*Q 7 + furan-2~-ylium
4 3

.
CHz— °—< >—C(ceH5)=C—< >—0-—CH3
2 1

1,2-bis (4-methoxyphenyl)-2-phenylethen-l-ylium

GE§E?H bicyclo[2.2.1]heptan~2-ylium

)
H§ §<:j: spiro{4.5]decan-8-ylium

propane-1, 3-bisg(ylium) (propane-1,3-di-
ylium according the 1979 IUPAC Or-
ganic Rules2dd)

(CHg)oN—N 2* 2,2-dimethyldiazane-1,1-bis (ylium)
2 1 2,2-dimethylhydrazine~-1,1-bis (ylium)
(traditional parent hydride namel4)
CHy—é:CHa propane~2,2-bis (ylium)
3 2 1 l-methylethane-1,1-bis(ylium) (see RC-

82.2,2.1 and RC-80.8)

‘Ia?“ cyclobut-3-ene~1, 2-bis(ylium)
3 ng
* CHy—CH—CH, propane-1,2, 3-tris(ylium)
3 2 1

RC-82.2.2.3. Diazonium ions, i.e., cations containing a =—Njt
(—N=N*) group attached to a parent hydride, are named traditionally
by adding the suffix '"-diazonium" to the name of the parent hy-
dride?bh, The multiplicative prefixes "bis-", "tris-", etc. are used
to denote two or more diazonium groups attached to the same parent
hydride structure. Diazonium ions may also be named structurally on
the basis of the parent cation diazenylium, HN=N*,

Examples:

methanediazonium
methyldiazenylium

’s>2 + benzothiazole-2~-diazonium
N7 Ne benzothiazol-2-yldiazenylium
3

.
CHy—N,
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R 2,4~dioxopentane~3-diazonium
[ (2,4-dioxopentan-3-yl)diazenylium

CHa—CO—CH—C0—CH, (see RC-80.8)
(1-acetyl-2-oxopropyl)diazenylium
(see RC~-80.8)
5 6
ngqi:jg_ﬁz benzene-1,4-bis (diazonium)
bt 1,4-phenylenebis(diazenylium)

RC-82.2.2.4. Nondetachable hydro prefixes vs, added (indicated) hy-
drogen. A cationic center in a cyclic parent hydride having the max-
imum number of noncumulative double bonds located at a position where
there is an insufficient number of hydrogen atoms to apply directly
the recommendations for the use of "-ylium" given in RC-82.2.2.2, is
derived formally from a dihydro derivative of the cyclic parent hy-
dride. Such a cation may be described by using the principle of in-
dicated hydrogen29 or by using nondetachable hydro prefixeSZf.

In the first method?d the "hydro" derivative is described by
specifying the hydrogen atom of the dihydro pair that remains after
the cationic center is created by citing an italic capital H(H) and
the locant for the skeletal atom at which that hydrogen atom resides,
both enclosed in a set of parentheses, and inserted into the name of
the corresponding unsaturated parent hydride immediately after the
locant for the the cationic center*.

Example:

;5~-dimethyl-1,4~dihydropyridin-1-ylium
5-

3
CHy 3,5-dimethylpyridin-1(4H)-ylium

RC-82.2.2.5. A number of trivial and abbreviated names, other than
those given in RC-82.2.2.2, above, have a long and well-established
usage for describing substituent groups as prefixes and for naming
radicals, and therefore have been recognized in the 1979 IUPAC Organ-
ic Rulesl, These names are listed in an appendix to these revised
recommendations. Although the monocation corresponding to each of
these groups can be named easily by the systematic method given in
RC-82.2.2, it is quite acceptable to name them by changing the "-yl"
ending of the trivial or abbreviated name of the radical to "-ylium",
for example: isopropylium, vinylium, acetonylium, tritylium, etc.

* This procedure is exactly analogous to the use of "indicated hydrogen" to
describe saturated ring positions that remain after the introduction of
suffixes for principal characteristic groups, such as "-one", into the name
of a parent ring or ring system that otherwise expresses the maximum number
of noncumulative double bonds29.
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RC-82.2.3., Cationic centers on characteristic groups. Although cat-
ionic centers derived formally by the loss of a hydrogen atom as a hy-
dride ion from a characteristic group can be named on the basis of
parent cations derived from parent hydrides as given in RC-82.2.2, it is
often convenient and/or desirable to name a cation on the basis of a
larger parent structure. Hence, the following recommendations for
describing cationic centers located on some, but not all, of the char-
acteristic groups of substitutive nomenclature are presented.

RC-82.2.3.1. Bstablished or traditional names. Names describing
certain cationic species related to characteristic groups are esta-
blished in the literature. The names hydroxylium and hydroperoxylium
for H§+ and HOOt, respectively, were mentioned in Note 3 to RC-
82.2.2.2. Such cations may be considered to have been derived by the
loss of an electron from the corresponding radical2?s/6C and named
according to method (b) of Rule C-83.1 in the 1979 IUPAC Organic
Rules2dd by replacing the "-yl" ending of the univalent radical name
by "-ylium". The name nitrylium for OoN* was mentioned in the foot-
note to Table 3 in RC-82.1.1.1, and the name nitrosylium for ONt fol-
lows directly. The name carboxylium for HO>Ct has been proposed19.
The method could be extended to the oxy halogen radicals, such as
chloryl, but not to multivalent radicals, such as carbonyl or sul-
fonyl because of potential ambiguity (see also RC~81.2.1), Neverthe-
less, names such as hydroxysulfonylium and chlorosulfonylium for
HO3S* and C1078*, respectively, have been proposedlg.

RC-82.2.3.2, Acylium ions, i.e., cations having at least one chal-
cogen atom or nitrogen atom bonded to the cationic center(s) by a
formal double bond that can be considered as derived formally from an
acid characteristic group (except peroxy acid groups) by the loss of
all hydroxy groups as hydroxide ions are named by replacing the "-ic
acid" ending of the name, except for acids named by the carboxylic
acid suffix, with "-ylium" or, occasionally, "-oylium", according to
the rules for naming the corresponding acid halides2X/4R, The car-
boxylic acid suffix is changed to "carbonylium".

Note: The use of compound prefixes for expressing acyl substi-
tuents is not applied in these rules2h (see RC-80.6).

Examples:
i 14
CHy—C* acetylium
i hexanethioylium
CHy—[CH—C"* v

o}
Il

<::X cyclohexanecarbonylium
H
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CH,=CH —%" ethenesulfonylium
(CHg)y—P dimethylphosphinoylium
o)
CHs_ﬁz+ methylphosphonoylium
ﬁ glutarylium
#C —CH,—CHp—CH,—C"* pentanedioylium

RC-82.2.3.3. Monocationic centers on nitrogen atoms of amine, imine,
amide, or imide characteristic groups.

pyridine-2, 6-dicarbonylium

A cationic compound in which

a cationic center is formally derived by the removal of one hydrogen
atom as a hydride ion from the nitrogen atom of an amine, imine,
amide, or imide characteristic group is named by replacing the final
"e" of the appropriate suffix (see Table 4 in RC-82.1.2.1) by the op-
erational suffix "-ylium",

Note: Trivial and semisystematic names preferred for naming or-
ganic compounds according to IUPAC recommendations are used in the
first cited names for the examples below.

Examples:
CHr—CHr—&H ethanaminylium
Cdk-—ﬁH anilinylium
benzenaminyliun
cyclohexaniminylium2Z

cyclohexylideneaminylium2aa
(see Note 2 under RC-82.2.2.2)

acetamidylium

1H-pyrrole-2-carboxamidylium
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o}
. succinimidylium
N 2, 5-dioxopyrrolidin-1-ylium (RC-82.2.2.2)
o}
o fi. .o naphthalene-1,8-dicarboximidylium

1,3-dioxo-2, 3-dihydro-1H4-benzo[de] isoquinolin-
OO 7 2=ylium (RC~82.2.2.2 and RC-82.2.2.4)
1,3-dioxo~1H-benzo[de]isoquinolin-2 (3#) -ylium
(RC-82.2.2.2 and RC~82,2.2.4)

RC-82.2.3.4. Cationic centers on oxygen atoms of acid, peroxy acid,
hydroxy, or hydroperoxy characteristic groups. A cationic center
formally derived by removal of the hydrogen atom as a hydride ion
from the oxygen atom of an acid, peroxy acid, hydroxy, or hydroperoxy
characteristic group is named on the basis of a compound parent cat-
ion name formed by combining the appropriate prefix for the parent
hydride or acid residue attached to the oxygen atom with the term
"oxylium" or "peroxylium"; for example, pentyloxylium, pentan-2-yl-
peroxylium,

The contracted forms methoxylium, ethoxylium, propoxylium, butox-
ylium, phenoxylium, acetoxylium, and aminoxylium are retained.

Substituents to such compound parent cations are expressed by pre-
fixes in the wusual manner, Except for the contracted forms noted
above, the compound parent cation is enclosed in parentheses.

Note 1: The term "peroxylium" is more consistent with terms like

peroxo, peroxide, and peroxy, even though "dioxyl", and presumably
therefore "dioxylium", is used in the 1979 IUPAC Organic Rules?t,

Note 2: The names hydroxylium and hydroperoxylium for the cations
HO* and HO-Q%, respectively (see Note 3 to RC-82.2.2.2), are not
used when the hydrogen atom has been substituted by another atom

or group.
Examples:
CHy—O" methoxylium
(CHg)eC—0—0" tert-butylperoxylium (see RC-80.8)
2-methyl (propan-2-ylperoxylium)
(see RC-80.8)
CiCH, —Co—0* chloroacetoxylium

CHy—CS —0* (thiocacetyl) oxylium*

* The contracted form thioacetoxylium is not used because it could be am-
biguous. Compare with the second example under RC-82.2.3.5
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(CHa)sN—C"* dimethylaminoxylium

O _CcSe—0* furan-2-carboselenoyloxylium
5<\ /72
4 3

RC-82.2.3.5. Cationic centers on sulfur atoms of thio acid, thiol, or
dithiohydroperoxy characteristic groups. Although a cationic center
derived formally by the removal of the hydrogen atom as a hydride ion
from the sulfur atom of a thio acid, thiol, or dithiohydroperoxy
characteristic group can be described in the same manner as a cat-
ionic center on the corresponding oxygen characteristic group (RC-
82,2.3.4) using the terms "~-thiylium" and "-perthiylium", in these
recommendations such cationic centers are described on the basis of
the parent cation names sulfanylium and disulfanylium (RC-82.2.2.2)
(see also RC-81.2.5).

Examples:

ClCH —CH, —§* (2,2~-dichloroethyl) sulfanylium
2 2,2-dichloro (ethylthiylium) (by analogy
with RC-82.2.3.4)

CH,CO—8* acetylsulfanylium
T acetylthiylium (by analogy with RC-82.2.3.4)
CeHy—G—E* phenyldisulfanylium
- i phenylperthiylium (by analogy with RC-
82.2.3.4)

RC-82.2.3.6. Cationic centers on other characteristic groups. A
cationic center formally derived by the removal of hydrogen atoms as
hydride ions from characteristic groups other than those covered by
RC-82.2.3.1 through RC-82,2.3.5 are named on the basis of a cationic
parent hydride named according to RC-82.2.2.

Examples:

CeHs—Se—Se* phenyldiselanylium

{ethylsulfanyl)oxidanylium

CHy—CH, —§ —0*
K ethyl (sulfanyloxylium) (see RC-82.2,3.4)

OP;

CHy—CH,—N 2+ ethylazanebis (ylium)

H,—O—8*
CHe - (2-naphthylmethoxy) sulfanylium

CeHs—CO—N>* benzoylazanebis (ylium)
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it (1-hydroxyethylidene)azanylium
1l (1-hydroxyethylidene) aminylium

CH;—C —OH
? {l1-hydroxyethylidene)nitrenium
CeHs—CO—NH —KH 2-benzoyldiazan-l-ylium
2 1 2-benzoylhydrazin-1-ylium
(traditional parent hydride namel4)
CH; —CH,—0—Te* ethoxytellanylium

RC-82.3. Cationic heterocycles in which the cationic center results from
skeletal bonding of a heterocatom*.

RC-82.3.1. The A-convention with "-ylium". A cationic heterocycle hav-
ing a cationic center on a heteroatom that has one more skeletal bond
than it has in the corresponding neutral heterocycle is named by adding
the operational suffix "-ylium" to the name of a neutral parent hetero-
cycle for which the A-conventionl® has been used to describe a nonstand-
ard bonding state of the heteroatom and that heterocatom has at least one
hydrogen atom in the neutral heterocycle on which the "-ylium" suffix
can operate.

Note: For certain cationic heterocycles of this type, especially
those with cationic centers on hetercatoms from the second period
elements, it might seem more acceptable to use replacement nomencla-
ture (see RC-82.4) or to derive the name by the removal of two hydro-
gen atoms (didehydro) from a cation formed by addition of a hydron,
for example, 4a-azonianaphthalene or 2,5-didehydro-28-quinolizin-5-
ium, respectively, for the cation known also as quinolizinium23iJ.
The latter method, however can become quite cumbersome in some cases,
requiring both hydro and dehydro prefixes; for example, the structure
in the first example below would have to be named 1,2-didehydro-2, 3-
dihydrothiophen-1-ium,
Examples:

5\‘\ z 34-1A4-thiophen-1-ylium

* Cationic hetercatoms of this type result usually from the involvement of
a "free" electron pair of the heterocatom in the skeletal bonding of the
heterocycle, either in the formation of a ring or in the double bond system
of the ring. These cations cannot be treated systematically by either or
both of the methods described in Rules RC-82.1.1 or RC-82.2.2 as such.
They have been described by trivial names2ii, named by replacement methods
(see RC-82.4), or simply indicated as being cationic by adding the suffix
"-ium" to the name of the neutral heterocyclezjj, regardless of the formal
derivation of the cation. None of these methods is satisfactory for a
broad range of structural types.
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g2
°E::(;::P 3H-124-benzo[e] [1,4]dithiocin-1-ylium

¢ - S4 34-124, 4-benzodithiocin-1-ylium3h
8 5
's'+
Y2 v 124, 3-dithiol-1-ylium*
483
2 1H-425-indolizin~4-ylium
NS 3a-azonia-14-indene (see RC-82.4)
AN 5)35-quinolizin-5-ylium
Nz 4a-azonianaphthalene (see RC-82.4)
quinolizinium (traditional name2]J)
N=\ 44-725-pyrimido[1, 2, 3-cd]purin-7-ylium
,'T N 3H-1,2a,7-triaza-5a-azoniaacenaphthylene
NNz (see RC-82.4)
ST 123-benzo [b] iodol-1-ylium#*
5[::1:;>2 123-benzoiodol-1-ylium*3h
4 3
) 2 55-5)4-benzo[3,4]thieno[1,2~a]-
- "/s thiopyran-5-ylium
s 5H-5)4-thiopyrano[2,1-a] [2]benzothio-
7 s phen~5-ylium3h
benzo(3,4]thieno(l,2-a)thiopyrylium
(RC-82.3.2)
8 8+
7 @2 124-thiabicyclo[3.3.1]nonan-1-yliun
s s
5 4
] 1
8 2
7[:33<:]a 5A5-phosphaspiro[4.4]nonan-5-ylium
] 4
ZINNCS 545,11a5-dipyrido(1,2-a:1',2' ~d] -
N PLANGD

pyrazine-5,1l~-bis(ylium)
4a,8a~diazoniaanthracene (see RC-82.4)

* This cation is commonly called 1,3-dithiolium, but H,
it must be noted that this mame also could refer to 5Q;f72
the structure shown to the right: 4-—Sa

** For recommendations to be published> on elision in names of fused ring
systems, see the footnote to example 4 under RC-81.3.3.2.
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RC-82.3.2, The .following well-established contracted and trivial
names2ii are retained; other chalcogen analogs can be named similarly.

8 8 1_'
s,E:z 7 ?\2 7@@5
4 5 4 s
E=0: pyrylium E=O: chromenylium E=0: isochromenylium
E=S: thiopyrylium E=S: thiochromenylium E=S: isothiochromenylium

2 3

8 E* 9 10 1
7 ™ - 'y 8 ‘- 2
QORY, LD

E) 4 é 5 4
E=0: flavylium E=0: xanthylium
E=S: thioflavylium E=S: thioxanthylium

RC-82.4. Replacement nomenclature for cations. Cationic centers in parent
hydrides may be described by the principles of replacement ("a") nomencla-
ture2kk,39,31,4q9, cationic replacement prefizes are derived, except for
bismuth*, by replacing the final "a" of the corresponding replacement pre-
fix3d,4d,11 py v-onia", or, except for carbon**, by replacing the final "e"
of the corresponding mononuclear parent hydride name (see RC-80.9.1) by
"-ylia"***, and indicate a cationic center having a bonding number one
higher (see RC-82.1) or one lower (see RC-82,2), respectively, than the
bonding number of the corresponding neutral mononuclear parent hydride.

Examples:

—N=— or =N- azonia

|
—si-  or =8t thionia

* This cationic replacement prefix for bismuth is formed by adding "-onia"
to the element name4r,

** Although the name "carbenia" has been proposed as a replacement prefix
for the tricoordinate carbon cation (an "~-ylia" cationic center)20, the
name "carbanylia" would be consistent with the principles of these rec-
ommendations. The term "carbonia" cannot be used as a replacement prefix
for a pentacoordinate carbon cCationic center, because of previous usage of
the term “carbonium" for a tricoordinate carbon cationic center (see also
footnote to RC-82.1.1.1).

*** The only replacement prefix of this type noted in the previous rules
was borylia4s,
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-1 iodonia
—B=— boranylia
—N=— azanylia

Cationic replacement prefixes are nondetachable, i.e., they are cited
directly in front of the parent hydride name2f,

Cationic replacement prefixes are cited and the skeletal positions they
represent are numbered, where there is a choice, in the same order as the
the corresponding neutral replacement ("a") prefixes given in Table I of
Rule B-1.13d or in Table I in the Appendix to Section D of the 1979 IUPAC
Organic Rules4d, Cationic replacement prefixes are cited immediately after
the corresponding neutral replacement prefix3i occurring in the same name
in the order "-onia" followed by "-ylia"; and, where there is a choice, are
preferred to the corresponding neutral skeletal atom for assignment of low
locants2™® in the order "-ylia" followed by "-onia" (see also RC-82.5.2).

Note: In general, the Commission favors the use of the suffixes "-ium"
and "-ylium" with nonreplacement names of parent hydrides or with neu-
tral replacement names, to the use of cationic replacement prefixes. 1In
addition, names that do not require designation of skeletal atoms in

nonstandard valency states by the A-conventionl® are preferred (see also
Note 4 to RC-82.2.2.2).

Examples:
CH,y
;1&, 1-methyl-l-oxoniacyclopentane
5<g‘72 1-methyltetrahydrofuran-l-ium (RC-82.1.1.2)
4 =3
CHy

J, l-methyl-4-aza-l-azoniabicyclo[2.2.1]heptane
egﬁjz l-methyl-1, 4~diazabicyclo[2.2.1]heptan-1-ium
s s (RC-82.1.1.2)

4

2-bromo=-9-hydroxy~9-oxoniabicyclo[4.2.1]nonane

: ’ 2-bromo-9-hydroxy-9-oxabicyclo{4.2.1)nonan~9-ium
7 4 (RC-81.1,1.2)
$
\ ?Ha l-methyl-1-phosphonianaphthalene
, A 1-methylphosphinolin-1-ium
¢ @a 1-methylbenzo[b)phosphinin-1-iumll (RC-82.1.1.2)

5 1-methyl-1-benzophosphinin-1-ium3h,11
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a[:}@(:jz 5-arsoniaspiro[4.4]nonane
s\ s 525-arsaspiro[4.4]nonan-5-ylium (RC-82.3.1)
[] 4
T l-boranyliaindene
6[::I:i>2 1H-1-borainden-1-ylium
s Y 1H-benzo[b]borol-1-ylium ¥ (RC-82.2.2.2)
¢ 0 1H-1-benzoborol-1-ylium3h
A 4a-thioniafluorene
VAR 4af-4ard-thiafluoren-4a-ylium (RC-82.3.1)

5H-5),4-benzo(4,5]thieno(1, 2~a] thiopyrylium
(RC-82.3.1 and RC-82.3.2)

58-5)4-thiopyrano[1, 2-a] [1]benzothiophen-
5-ylium3bk (RC-82.3.1)

it 9-iodoniafluorene
I s I
54-543-dibenzoiodol-5-yliun* "\ po_gs 3 1)
9H-923-iodafluoren-9-ylium

3a-azonia-9b-boraphenalene
3ar5-aza-9b-boraphenalen-3a-ylium (RC-82.3.1)

CHy —CH—O—[CHalp —N(CHs) —ICH,l, —S(CHs) —[CHgl; —O—CH, —CH;
14 13 12 9 6 3 2 1
6,6,9,9-tetramethyl-3,12-dioxa-6-thionia~9-azoniatetradecane
6,6,9,9-tetramethyl-3,12~dioxa-6~-thia-9-azatetradecane-6, 9-diium
(RC-82.1.1.2)

RC~82.5., Cationic compounds with multiple cationic centers.

RC-82.5.1. Polycations with cationic centers identically derived at two
or more positions on the same parent hydride are named using appropriate
numerical prefixes and operational suffixes as given in RC-82.1.1.2 and
RC-82.2.2.2 or replacement prefixes as given in RC-82.4.

RC-82.5.2. "Ium" and "ylium" centers in the same parent hydride. Cat-
ionic compounds with two or more cationic centers in the same parent hy-
dride structure, at least one being derived formally by the addition of
a hydron to a skeletal position and at least one by the loss of a hydro-
gen atom as a hydride ion from another skeletal position, are named by
replacing the final "e" of the parent hydride name by the operational
suffix "-ium", followed by the operational suffix "-ylium", each preced-
ed, where necessary, by appropriate numerical or multiplicative prefixzes
and locants (see RC-82.1.1.2 and RC-82.2.2.2).

* For recommendations to be publishedd on elision in names of fused ring
systems, see the footnote to example 4 under RC-81.3.3.2,



1414 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY

Where there is a choice, low locants of the parent hydride are given
first to the cationic centers regardless of their type, and then to
"-ylium" cationic centers.

Examples:

|
8 2 @L 2 1-methyl-54-cyclohepta[b) pyridin-1-ium-5-ylium
74:;“1;23 1-methyl-5H-1-azoniabenzocyclohepten-5-ylium

N"
:E:]: 4,4-dimethylpiperazin-4-ium-1-ylium
N

RC-82.5.3. Polycations with cationic centers identically derived by the
addition of one hydron to each of two or more of the characteristic
groups given by Table 4 in RC-82.1.2.1, except for imides (for which see
RC-82.5.7) and acids, are named by using multiplicative prefixes, such
as "bis-", and "tris-" with the appropriate cationic suffix.

Dications and polycations so derived from diacids and polyacids are
named by adding numerical prefixes, such as "di-" and "tri-", to the
term "acidium".

Examples:

N,N,N' ,N' -tetramethylethane-1,2-bis-
(aminium)

ALALAF,Aﬂ-tetrametkylethylenebis-
(aminium)

+
(CHa)oNH—CHp —CH —NH(CHg),

* + L 3 (]
HzO—CO—[CH,),—CO —OH, hexanedioic diacidium

RC-82.5.4. Cationic characteristic groups on parent cations. Cationic
compounds with cationic centers both in the parent hydride part of the
structure and on a characteristic group expressible as a cationic suf-
fix (see RC-82.1.2.1, RC-82.2,3.2, and RC-82.2,.3.3) may be named by
adding the cationic suffix to the name of a parent cation formed ac-
cording to RC-82.1.1, RC-82.2.2, RC-82.3, RC-82.4, or RC-82.5.2.

Examples:

CH,
|
, > ?12 N,N,N,1-tetramethylquinolin-1-ium-3-aminium
6 /3+
Z “N(CHa)s
NH,
o 1 g—«Hg 5),5-quinolizin-5-ylium-2-carboximidamidium
I (see footnote to Table 4 in RC-82.1.2.1)
7\@ 3
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Where there is a choice, low locants for skeletal cationic centers
are determined before considering low locants for positions at which
cationic suffixes are attached.

Example:

7}: LQ/CHa N, N, N, 2-tetramethyl-2, 6-naphthyridin-2-ium-
N A 2, S-aminium (not N, N, N, 6-tetramethyl-2, 6-

L] 1in—-6-= -] -
*NmHJ, napthyridin-6é-ium-l-aminium)

RC-82.5.5. Assemblies of parent cations. Cationic compounds with cat-
ionic centers identically derived from the same parent hydride but lo-
cated in different parts of the structure are named, if possible, by the
principles for naming assemblies of identical units29 using the multi-
plicative prefixes "bis-", "tris-", etc., where necessary*.

Examples:

5 6

Iﬁﬁ-gi:jx-ﬁHa 1, 4-phenylenebis (phosphonium)

3 2

- s 6 1,1’ -dimethyl-4, 4’ -ethylenedipyri-~
cm—ﬁ@icm_c“z_.@'«_ CH, din-1-ium (IUPAC multiplicative
o =/ method; see RC-80.11)
4,4’ -ethylenebis{l-methylpyridin-
1-ium] (CAS multiplicative
method; see RC-80,11)

3
(::>iol<::): 1,1’ -oxydicyclohepta~-2,4, 6-trien-1-ylium
[

CH,  CHy 1,17,3,3' ~tetramethyl-2, 2’ -oxybis (2, 5-dihydro-
L EN NS 1H-imidazol-3~ium) (IUPAC multiplicative
4 r=N\2.02/ =4
5,[ XK ]5 method; see RC-80.11)
7N HOH N 2,2’ -oxybis[1l, 3-dimethyl-2, 5-dihydro-1H-imid-
CHy  CH, azole-3-ium] (CAS multiplicative method;
see RC-80.11)
(CHaS Ao C(CHgle 2,2'-(1,3-phenylene)dipropan-2-yliumn (see
:@f RC-82.2.2.2 and RC-80.8)
s 1,1’ -dimethyl-1,1’~-(1, 3-phenylene)diethylium

(see RC-82.2.2.1 and RC-80.8 ) (IUPAC multi-
plicative method; see RC-80.11)

1,1’-(1,3-phenylene)bis[l-methylethylium] (see
(RC-82.2.2.1 and RC~-80.8 ) (CAS multiplica-
tive method; see RC-80.11)

* The multiplicative prefixes '"bis-", "tris-", etc. are used to avoid the
possibility of confusion that could arise from the use of the numerical
prefixes "di-", "tri-", etc.
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RC-82.5.6. Other polycations with cationic centers on characteristic
groups. Cationic compounds with two or more cationic centers identical-
ly derived from the same characteristic group, except for diimides and
polyimides (for which see RC-82.5.7), diacids and polyacids (for which
see RC-82.2.3.2 and RC-82,5.3), and the other characteristic groups
given by Table 4 in RC-82.1.2.1, as described in RC-82.5.3, are named if
possible on the basis of a cationic parent hydride according to the
principles for naming assemblies of identical units29 using the multi-

plicative prefixes "bis-", "tris-", etc., where necessary to avoid pos-
sible confusion that may arise from the use of the numerical prefixes
"di-", "tri-", etc.*.
Examples:

HO* HO* pentane-2,4-diylidenebis (oxonium) (see RC-80.8)

CHy—c——CH,—g-CHa (1,3-dimethylpropan-1, 3-diyl)bis (oxonium)
5 4 3 2 1 (see RC-80.8)

+ +
CHs—O(CHg) —CHy —CHp —O(CHg)—CeHs

0,0’ -dimethyl-0, 0’ ~diphenyl [ethylenebis (oxonium)] (IUPAC multi-
plicative method; see RC-80.11)

ethylenebis[methylphenyloxonium] (CAS multiplicative method;
see RC-80.11)

E::I:CO“S"§ phthaloylbis (disulfanylium)
O —s—§*

R . ethylehebis (azanylium)
HN—CH,—CH,—hH ethylenebis (aminylium)

*Ri:=CH — CHy—CH, —CH=R" butane-1,4-diylidenebis (azanylium)

4 3 2 1 butane-1,4~diylidenebis (aminylium)
*@—CH,—CH,—0* ethylenebis (oxidanylium)
Fex 1 e ' . . Y
§6 N\zﬁ pyridine-2, 6-diylbis (sulfanylium)
AP
4
5 8
*é—-o—sor7<::>-sor—o—¢* benzene-1, 4-disulfonylbis (dioxidanylium)

3 2

* Accordingly, cationic centers derived from two or more of the same char-
acteristic group are not described in terms of that characteristic group
using appropriate multiplicative prefixes.
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48 =§ =50, —CH,—CH, —80, —§ —O* [ethane-1,2-disulfonylbis (sulfane-
' diyl) ]bis (oxidanylium)

RC-82.5.7. Polycations derived from diimides and polyimides by either
addition of hydrons to, or removal of hydrogen atoms as hydride ions
from, two or more nitrogen atoms of a diimide or polyimide are described
on the basis of a heterocyclic parent cation name derived according to
RC-82.1.1.2, RC-82.2.2.2, or RC-82.5.2,

Examples:
0
2, .
i T3 N 2,27,5,5'-tetraoxo[3,3 -bipyrrolidine)-1,1’ -diium
5 ) s
fo} o
o . o} 1,3,5,7-tetraoxo-1,2,3,5,6, 7-hexahydrobenzo{l, 2-¢; -
7 ., 4,5-¢' ]dipyrrole-2, 6-bis(ylium) (RC-82.2.2.4)
N “ 1,3,5,7-tetraoxo-5,7-dihydrobenzo(1,2-c: 4, 5-¢’ 1di-
o 4 0 pyrrole-2, 6 (14, 3H) -bis (ylium) (RC-82.2.2.4)

1,3,6,8-tetraoxo-1,2,3,6,7,8-hexahydrobenzo[lmn] -
[3,8]phenanthrolin-7-ium-2-ylium (RC-82.2.2,4)

1,3,6,8-tetraoxo~-3,6,7,8-tetrahydrobenzo[lmn] [3,8]-
phenanthrolin-7-ium-2 (14) -ylium (RC-82.2.2.4)

RC~82,5.8, Cationic centers in both parent compounds and substituent
groups. A polycation in which all catonic centers cannot be included in
a cationic parent hydride or parent compound (or when it may not be de-
sirable to do so) is named by selecting part of the structure that con-
tains most of the cationic centers as the cationic parent hydride or
parent compound [see RC-82.5.8.4(a)] to be named by the principles of
these recommendations. Parts of the structure containing other cationic
centers are then expressed by prefixes formed as described in the fol-
lowing subsections.

RC-82.5.8.1. Prefixes for expressing the mononuclear parent cations
described by RC-82.1.1.1 as monovalent substituents are formed by
changing the "-onium" ending of the parent cation to "-onio"2nn,

Examples:
+ (]
—NH3 ammonio
+ .
—SeH, selenonio

—PCl, trichlorophosphonio
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—T—CgHs phenyliodonio

RC-82.5.8.2. Prefixes for expressing monocationic polynuclear parent
hydrides with the free valence at a hetercatomic cationic center may
be derived by changing the "-ium" ending of the parent cation to
"-i0"2PP, Locants may be omitted provided that there is no result-
ing ambiguity.

Examples:
_ND pyridinio
~NH,—N==NH triaz-2~en-l-io
1 2 3
RC~-82.5.8,3. Systematically derived prefixes for expressing cationic

structural units as substituents are formed by adding the operational
suffixes "-yl", "-ylidene"*, "-diyl", etc., with appropriate locants,
to the name of the parent cation derived according to RC-82.1.1, RC-
RC-82.2,2, RC-82.3, or RC-82.5.2, or by replacing the £inal "e", if
present, of a cationic replacement name (see RC-82.4) by these oper-
ational suffixes.

Note: This method is also applicable to the cationic prefix groups
considered in RC-82.5,8.1 and RC-82.5.8.2.

Examples:

—FiH ammoniumyl
3
ammonio (RC-82.5.8.1)
—CHy—CHy ethan-1-ium-1-yl
1 2

—CHy—C(CHy) —CH, 2-methylpropan-2-ylium-1-yl
1 2 a3

CH,
Lj l-methylpyridin-1-ium-3-yl
P
4
CH, l-methyl-l~azoniabicyclo{2.2.1Jheptan-3-yl
L* (RC-82.4)
:71 : l-methyl-l-azabicyclo{2.2.1}heptan-1-ium-3-yl
4 (RC-82.1.1,2)

suffix "-ylidene" is to be used only to describe the

presence of a double bond between the substituting group and a parent hy-
dride or parent substituent (see RC-80.5).
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—fim= diazyn-l-ium-1-yl (traditional
12 name: diazonio*)
=CH methanyliumylidene
=N(CHg)2 dimethylazaniumylidene
+
"?" methylsulfaniumdiyl
CHy
2 3
N .
—N1_4N'—CHs 4-methylpyrazine-1,4-diium-1-yl

RC-82.5.8.4. Choice of parent cationic structure. Although, in
theory, any portion of a polycationic structure that can be named by
the principles in these recommendations can be the parent structure,
it is often useful to have some guidelines for making this choice.
Thus, when necessary or desirable, a parent cationic structure may be
chosen by applying the following criteria in order until a definitive
choice is achieved.

(a) the maximum number of cationic centers of any kind**, includ-
ing cationic suffix groups;

(b) the maximum number of "ylium" cationic centers;

(c) the maximum number of senior cationic centers, according to
the nature of the cationic atom, in the same order as for the
corresponding replacement prefixes3ds4d,1l,

Further choice, if necessary, is made by applying the general cri-
teria for chains and rings given in the 1979 IUPAC Organic Rules2¢C,

Examples:

dimethyl [6- (trimethylammonio) hexyl] -
sulfonium (RC-82.1.1.1, RC-
82.5.8.1, and RC-80.8)

6~ (dimethylsulfonio) =N, N, N-trimethyl-
hexan-l-aminium (RC-82.1.2.1 and
RC-82.5.8,1)

2,9,9-trimethyl-2-thionia-9-azonia-
decane (RC-82.4)

+
(CHg)eN —CHz —[CHl, —CH, —S(CHg),

* Note that the traditional name "diazonio" describes both structures,
——ﬁEEN and —N==Nt, whereas the systematic name given here describes only
the first of these structures; the name diazen-2-ylium-1-yl describes the
second structure.

** This is in agreement with the principles for choosing a preferred com-
ponent for naming fused heterocyclic ring systems33,
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5 8 l-methyl-4- (trimethylphosphoniumyl)pyri-
(CH3>357</:‘}/N*_CH3 din-1-ium (RC-82.5.8.3)
bt 1-methyl-4- (trimethylphosphonio)pyridin-
l1-ium (RC-82.5.8.1)
. . CHo
CHi—d ‘2 1, 3-dimethyl-5- (methyloxoniumylidene) -
: 5 cyclohex-3-en-l-ylium

“ Neon,

2-[3- (trimethylammonio)phenyl]-1r4-
benzo[blthiopyrylium (RC-82.5.8.1

s +
7 N N(CHy)s and RC-82.3.2)
6 23 :
e 2=[3~- (trimethylammoniumyl)phenyl] ~1-

benzothiopyrylium3R (RC-82.5.8.3
and RC-82.3.2)

‘ 2- (dimethyloxoniumyl) -513-quinolizin-5-ylium

B@@,zcxcm)z (RC-82.3.1 and RC-82.5.8.3)

NS 2- (dimethyloxonio) -545-quinolizin-5-ylium
(RC-82.3,1 and RC-82.5.8.1)

(CHe)eN—ﬁH ﬁH —N(CHg),
=
(CHg)gN== CH— C—NQ—CKJ —C —CH=R(CH);

1,1’ -bis[1-(dimethylamino)-3-(dimethylazaniumylidene)prop-
l-en-2-yl] (4,4’ ~bipyridine)-1,1’diium (see RC~80.8)

1,1’ ~bis[2~ (dimethylamino) -1~ [ (dimethylazaniumylidene)methyl]-
vinyl] (4,4’ -bipyridine]-1,1'diium (see RC-80.8)

Rule RC-83. Anions [replaces C-84 (in part), C-86, C-206 (in part), C-461.1 {in part}, C-462.1 (in
part), C-511.3 (in part), C-511.4, C-542.1 (in part}, D-1.63 (in part), D-5.8,
D-6.87, D-7.63 {in part)]

RC-83.0. Introduction. For the purposes of organic nomenclature, an an-
ion is a molecular entity carrying at least one unit of negative charge
formally derived from a parent hydride, a parent compound, or a hydro
derivative of either, by the removal of one or more hydrogen atoms as hy-
drons*, by the addition of one or more hydride ions, or by a combination of
these operations. An atom at which the negative charge is considered to
reside is called an anionic center. Anions with two or more anionic cen-
ters are called dianions, trianions, etc..

* Hydron is a generic name for the hydrogen cation, i.e., the naturally oc-
curring mixture of protons, deuterons, and tritons?. The name proton is
restricted to the hydrogen cation having the mass number 1, i.e., ly+,
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RC-83.1. Anionic c¢ompounds with anionic centers derived formally by
removal of hydrons.

RC-83.1.1. Radicofunctional names. Anionic compounds that can be con-
sidered as being derived formally by addition of electrons to the cor-
responding radical (see RC-81) may be named by adding the class name
"anion" as a separate word after the name of the radical. Polyanions
are indicated by adding the numerical prefixes "di-", "tri-", etc., as
appropriate, to the class name.

Note: Although such names are useful for anions where all anionic
centers are located in a single parent structure, the system cannot
be extended to polyanions where one or more of the anionic centers
must be expressed in a substituent to a parent structure.

Examples:
HyC~ methyl anion
i
CHz~—~C~ acetyl anion
@ - phenyl anion

i benzenesulfinyl anion

CeHs —S
CHy—KH" methanaminyl anion
methylazanyl anion

S

4 .

3E:):CH' cyclopenta-2,4-dien-1-yl anion
2

(CeHs)G™™ diphenylmethylene dianion
8 éH-

:[::I;;D: 1,4-dihydronaphthalene-1,4-diyl dianion
s =

RC-83.1.2. Anionic centers in parent hydrides.

RC-83.1.2.1. The operational suffix "-ide". An anionic center de-
rived formally by the removal of one or more hydrons from any posi-
tion of a neutral parent hydride is named by replacing the final "e"
of the name of the parent hydride, if present, by the operational
suffix "-ide", or by adding the suffixes "-ide", "-diide", etc., to
the name of the parent hydride.
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The trivial names "amide" and "imide" for the anions HyN:~ and
HN:2~, respectivelybf/14, are retained, and may be used as parent an-

ions in substitutive nomenclature, but see also RC-83.1.5.

The tri-

vial name "acetylide" for the anion [C2]2~ is also retained®9.

Note 1:

Contracted names for hydrocarbon anions, such as methide,

are not recommended, since other contracted names, such as boride,
sulfide, and phosphide, cannot be used because they are names for
the monoatomic anions :§3', :§:2', and :g:3', respectivelysh.

Note 2:

The names for the anions HQ:~, HO-0:~, and H§:~, HS-§:7,
etc., are hydroxide®f, hydroperoxide2lla,
drodisulfide, etc., respectively, but,

and hydrosulfide?lb, ny-
in keeping with tradition,

are are not used as parent anion names in substitutive nomencla-
ture., For the substituted anions, see RC-83.1.4 and RC-83.1.6.

Examples:

CHy~-NH"

(CHa)P™

(CHy—CHp —CHz—CHy)sSN~

He==S§i"
(CeHs)oB—CH,~
(NC).C™

CHy—CH —CHj
3 2 1

CHy—CH,—C==C"~
4 3 2 1

CeHs—CH=CH—CH —CqgHs
3 2 1

H

HN & N\2_C(CN)—C(CN),
4 3

NC CN

* Although the traditional names phosphine,

methylamide
methylazanide
(see also RC-83-1.5)

dimethylphosphanide49,6b
dimethylphosphinide*

tributylstannanide

methylidynesilanide
(diphenylboryl)methanide
tricyanomethanide

propan-2-ide

but-1-yn-l-ide

1, 3-diphenylprop-2-en-1l-ide

1,1,2~tricyano-2-(3, 4-dicyano~5-imino-
1,5-dihydro-2H4~pyrrol-2-ylidene) -
ethan-1-ide

arsine, etc.49/6P, can be used

for deriving parent anion names, the systematic names are preferred,
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5 6
ci—{/ Y- 4-chlorobenzen-1-ide
3 2
E)
4=\
ala LCH” cyclopenta-2,4~dien-1-ide

TbH~indeno[1l, 2, 3~ jk] fluoren-Tb-ide

e

N=N—N—N=N —@—CH;
5§ 4 3

2 1

1,5~di-p-tolylpentaaza~l,4-dien~-3~ide

1N'
°©: “Ne l14~benzotriazol-1l-ide
5 {7
T N
Cers— N phenylimide
(CeHelE®™ diphenylmethanediide
8 :éa_
! L) - 9H-fluorene-9, 9-diide
4 3
°©[<‘:HD3 1,4-dihydronaphthalene~1,4-diide
¥ NeHZ

(CH;,):,Si-—N :—Sng—N:—Si(CHg)g 1 r 1 r 1l r 5 r 5 I 5'hexam.ethylt risilazane"
LI 2,4-diide

CeHg —CH —CH — CH—CeHs 1, 3-diphenylpropane-1, 2, 3-triide
3 2 1

1,4,6,9-tetrahydropyrene-1,4,6,9-tetraide
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RC-83.1.2.2. Nondetachable hydro prefixes vs. added (indicated) hy-
drogen. An anionic center at a position in a ring or ring system
having the maximum number of noncumulative double bonds where there
is an insufficient number of hydrogen atoms to apply the recommenda-~
tions for the use of "-ide" given in RC-83.1.2.1 is formally derived
from a dihydro derivative of the <c¢yclic parent hydride. Such an an-
ion may be named by adapting the principle of "indicated hydrogen"29
or by using nondetachable hydro prefixeSZf.

In the first method?d, the "hydro" derivative is described by
specifying the hydrogen atom of the dihydro pair that remains after
the anionic center has been created by citing an italic capital H(H)
and the locant for the skeletal atom at which that hydrogen atom re-
sides, both enclosed in a set of parentheses and inserted into the
name immediately after the locant for the anionic center*,

Examples:
of NS 1,2-dihydropyridin-1-ide
s\ 3 pyridin-1 (24)-ide
4
12
10 108 . 1,10b~dihydrocyclopenta{ef]lheptalen-10b-ide
¢ . cyclopenta[eflheptalen-10b (14) -ide
8 7 p )
CHy
10 \N_éZ- l-methyl-1, 2-dihydrobenzo[blazocine=-2,2-diide**

I 1-methyl-1-benzoazocine-2,2 (14) -diide**3h

RC-83.1.3. Anionic centers on chalcogen atoms of acid characteristic
groups.

RC-83.1.3.1. Acid groups expressed as suffixes. An anion formed by
the loss of the hydrogen atom as a hydron from the chalcogen atom of
each acid characteristic group expressed by an "ic acid" suffix
(except for mixed chalcogen peroxy acids, such as R~CS-0-OH or
R-CO-S-SH***), or implied by a semisystematic or trivial "-ic acid"

* This procedure is exactly analogous to the use of "indicated hydrogen" to
describe saturated ring positions that remain after the introduction of
suffixes for principal characteristic groups, such as "-one", into the name
of a ring or ring system that otherwise expresses the maximum number of
noncumulative double bonds2d.

** For recommendations to be publishedd on elision in names of fused ring
systems, see the footnote to¢o example 4 under RC-81.3.3.2.

*** npplication of this method to mixed chalcogen peroxy acids does not
necessarily produce an unambiguous name.
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acid" name is named by replacing the "-ic acid” ending of the acid
name by the suffix "-ate".

Examples*:
CHy—CO~—&:~ acetate
CoHs—CO—0—&:i™ peroxybenzoate
) perbenzoate (from perbenzoic acid?d9)
CgHs—80,—O:~ benzenesulfonate
6—0C_ _N. CO—0:"
GIN\Q > pyridine-2, 6-dicarboxylate
L 273
4
co—0§:-
[::[ . phthalate
co—0
CHy=—[CHply—CO—8:~ === CHz—(CHyys—CS—&:~ hexanethiocate
NH
Bl s 1H-pyrrole-2-carboximidate
5<\1/7’2 "
4 3
OHC—CH;—CH,—CO—&: - succinaldehydate
~:9— 0C—[CH(OH],—CcOo—&:-  tartrate (a contraction of "tartar-

ate", a name derived according
to this recommendation)

RC-83.1.3.2, Mononuclear parent "oxo" acids. An anion formed by
loss of the hydrogen atom as a hydron from each hydroxy group, or a
chalcogen analog, of a mononuclear parent "oxo" acid, except for
mixed chalcogen analogs of peroxy acids, is named by replacing the
"-ic acid" or "-ous "acid" ending of the acid name by "-ate" or
"-ite", respectively.

Examples:

{CeHs),PO— O:~ diphenylphosphinate

* Even though it is common practice to represent the structure of such acid
anions in a condensed form, such as —COy~ and —S03~, anionic acid groups
are shown here in an extended form, as —-CO-@:‘ and ~—S(O)2-§:' in order to
explicitly show nonbonding electron pairs at anionic centers, as is done
throughout these recommendations for radical and ionic centers.
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CHy—AsO—0:" ), methylarsonate

RC-83.1.3.3., Partly ionized acids and their esters. An anion formed
by the loss of the hydrogen atom as a hydron from one or more, but
not all, of the hydroxy groups of a polybasic acid expressed by a
suffix, or implied by a parent acid name, a semisystematic name, a
trivial name, or an acid ester, may be named by indicating the hydro-
gen atoms remaining by the term "hydrogen" prefixed by an appropriate
numerical prefix (except for mono) and cited as a separate word* in
front of the name of the anion derived according to Rule RC-83.1.3.1
and RC-83.1.3.2.

Note: Although locants prefixed to the hydrogen term can provide
specificity in some cases, this is not always possible. The lack
of specificity in this method can be an advantage when positions
of remaining hydrogen atoms or charge cannot be determined, or
when such specificity is neither necessary nor desirable. This
method retains a correlation with the functionality of the cor-
responding neutral compound.

If specificity is required, the anionic center should be named
on the basis of a fully ionized structure according to RC-83.1.3.1
or RC~83.1.3.2, and the free acid or ester groups expressed as
substituents. Names of this type are included for the examples
below.

Examples:

HO,C — [CHgls —CO— &~ hydrogen heptanedioate
6-carboxyhexanoate

ethyl phenylmalonate
(ethoxycarbonyl)phenyl-
acetate

GHy— CH— O — OC— CH(CeHg) — CO— §:~

CeHs— P(O)(OH)— &: hydrogen phenylphosphonate
) hydroxy (phenyl) phosphinate

CHy—CHy— O~ CO—CH, 03-ethyl Ol-hydrogen citrate
HOLC — CHy— é —OH (A-ethyl 2-(carboxymethyl)-2-hydroxy-
~6—¢o butanediocate
" 04-hydrogen 2-[ (ethoxycarbonyl)methyl]-
2-hydroxybutanedioate
2=~ (carboxymethyl) -3- (ethoxycarbonyl)-2-
hydroxypropanoate

* According to IUPAC inorganic nomenclature recommendations, the word hy-
drogen should be attached directly to the name of the anion6i; in this
guide to IUPAC organic nomenclature practices, the word hydrogen is separ-
ated from the name of the anion, a continuation of the practice used in
previous organic rules and recommendations2Xr,
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Cl cl
Ho—sc—Q—cs—g‘_j:‘ = Ho—-sc—O—co—é:'

04-hydrogen 2-chloro-1,4~dithioterephthalate
CA-hydrogen 2~-chlorobenzene-1l, 4-dicarbothiocate
2-chloro-4-[hydroxy (thiocarbonyl) ]thiobenzoate

RC-83,1.4. Anionic centers on hydroxy characteristic g¢roups and their
chalcogen analogs.

RC-83.1.4.1, Anions from C; - C4 acyclic alcohols, phenol, or hy-
droxylamine. The traditional contracted radicofunctional names?2SS,
such as methoxide (from methyl oxide) and aminoxide (presumably from
aminyl oxide) are the names for anions formally derived by the loss
of the hydrogen atom as a hydron from the oxygen atom of these hy-
droxy compounds. The unbranched acyclic structures are parent anions
for substitutive nomenclature; the branched structures, such as iso-
propoxide (from isopropyl oxide), are not.

Examples:
Cl—CHy—CHp —~&:" 2-chloroethoxide

l-chloro-l-methylethoxide

(CHa),C{C)—O:~
" 2-chloropropan-2-olate (see RC-83.1.4.2)

(CHaIN—O: dimethylaminoxide

RC-83.1.4.2. Anions from hydroxy groups other than those described by
RC-83.1.4.1 and chalcogen analogs of all hydroxy groups. An anion
formed by the loss of the hydrogen atom as a hydron from the chalco-
gen atom of a hydroxy characteristic group or a chalcogen analog that
is expressed as a suffix such as "-ol", "-thiol", etc., -except as
provided by RC-83.1.4.1, is named by adding the operational suffix
"-ate" to the appropriate suffix*, for example, "-olate" and "-thiol-
ate". When the suffix in the name of a parent compound implies two
or more hydroxy characteristic groups, or a chalcogen analog, the
suffix "-ate" implies the 1loss of a hydron from each each such
characteristic group implied by that suffix.

Note 1: The trivial names picric acid?Vu (2,4, 6-trinitrophenol)
and styphnic acid?Y9 (2,4, 6-trinitrobenzene-1,3-diol) are used to

* The limited practice of naming anions derived in this way from alcohols
in radicofunctional nomenclature by adding the suffix "ate" to the class
name "alcohol", or by changing the ending "yl alcohol" to "ylate" (in some
languages other than English), permitted by the previous edition of the
IUPAC Organic Rules2tt, is not included in these revised recommendations.
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derive the names picrate and styphnate for the corresponding an-
ions with anionic centers on the (both) oxygen atom(s), according
to RC-83.1.3.1, Jjust as if an actual acid characteristic group
were present.

Note 2: The names hydroxide, hydroperoxide, and hydrosulfide, hy-
drodisulfide, etc., for the anions H§:', HO@:', and Hé:', HS-%:‘,
etc., respectively, are not used when the hydrogen atom has been
substituted by another atom or group (see Note 2 to RC-83.1.2.1).

Examples:
CHy~—{CHal— O pentan-l-olate
CeHyy—Se:™ cyclohexaneselenolate
o7 resorcinolate
s - benzene-1,2-bis (olate)*

O:

RC-83.1.5. Monoanionic centers on the nitrogen atom of an amine charac-
teristic group formally derived by the removal of one hydrogen atom from
the nitrogen atom as a hydron may be named by replacing the final "e" of
the amine suffix or parent compound name by the operational suffix
"-ide", or by substitutive nomenclature based on the parent anion names
amide or azanide (see RC-83.1.2.1).

Examples:

ethanaminide
ethylamide
ethylazanide

CHy—CH, —NH™~

anilinide
benzenaminide
phenylamide
phenylazanide

CeHs—NH =

RC-83.1.6. Anionic centers on other characteristic groups**, Anions
with anionic centers generated formally by the removal of hydrogen atoms
as hydrons from atoms of characteristic groups other than those covered

* The multiplicative prefixes '"bis-", "tris-", etc. are used to avoid the

possibility of ambiguity by interpreting a suffix such as "-diolate to mean
a moncanion derived from a diol.

** Suffixes such as "-imidide" and "-amidide" are not recommended and "yl-
ideneaminide" names are not included herein.
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by RC~83.1.3 through RC-83.1.5, are named on the basis of an anionic
parent hydride name formed according to RC-83.1.2.

Examples:

CHa—g' l-oxocethanide
CHy— 0 =0+ methyldioxidanide*
CeHs—S— & (phenylsulfanyl)oxidanide (not benzene-

sulfenate; see RC-80.7)
CHy—CS— 0—0:" (thicacetyl)dioxidanide

tert-butyltrioxidanide (see RC-80.8)
(2-methylpropan-2-yl)trioxidanide
(see RC-80.8)

(CHg)sC— O— 0—07

CHy—CO—0—§:~ acetoxysulfanide
1 -
0_2 Se—S%e:
5§L27/ (2-furyl)diselanide
4 3
CHy— 0—§:~ methoxysulfanide

CHy— C(OH)==N - (1-hydroxyethylidene)amide
" (1-hydroxyethylidene)azanide
0 dimethyloxo-A5-phosphanidel®
(CHa)eP~ dimethyloxophosphoranide4P

(trimethyl-AS5-phosphanylidene)amidel6
(trimethylphosphoranylidene)amide4P/12b
(trimethyl-aS-phosphanylidene)azanidel®
(trimethylphosphoranylidene)azanidedP/12b

(CHg)sP=N ~

2-benzoyldiazane-1,1~diide
2-benzoylhydrazine-1,1-diide (traditional
parent hydride namel4)

CeHs—CO—NH—N:%

acetylamide

CH3—CO—NH"~ :
acetylazanide

* Although the radicofunctional name methyl peroxide is in fact an accurate
description for this anion, such names are not recommended herein because
of the widespread use of such names to describe symmetrical peroxides, such
as dimethyl peroxide.
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N. _CO—NH" pyridine-2-carbonylamide
E;;j/ ; pyridine-2-carbonylazanide
o]
4 5 1
LoNT 2,5-dioxopyrrolidin-l-ide
20
2
OL N0 1, 3-dioxo~2, 3-dihydro-15~benzo[de] isoquinolin-2~ide*
3
(see RC-83.1.2.2)
: g@ 1,3-dioxo-1H-benzo[ds}isoquinolin=-2 (34) -ide*
7 s (see RC-83,1,2.2)

RC-83.2, Anionic compounds with anionic centers derived formally by the
addition of a hydride ion. The nomenclature systems in the 1979 IUPAC Or-
ganic Rulesl do not provide an operational suffix for indicating addition
of a hydride ion to a parent compound comparable to the "~ium" suffix for
naming cations (see Rule RC-82.1.1.2), Although many such compounds can be
named by the principles of coordination nomenclaturesj, for example, tetra-
hydroborateb@, for [BH4]~, and hexachlorophosphatefX, for (PClg]~, anions
of this type occurring in more complicated organic systems cannot be named
easily in this way, Therefore, two methods, other than replacement tech-
niques (see RC-83.3), are included in these revised recommendations for use
in naming such anions,

(a) The operational suffix '"-uide". An anionic center at any position
of a neutral parent hydride may be described by replacing the final
"e" of the name of the parent hydride, if present, by the operation-
al suffix "-uide", or by adding the operational suffixes "-uide",
"-diuide", etc., to the name of the parent hydride; locants for the
anionic centers thus created are cited as needed or desired.

(b) The operational suffix "-ide" with the A-conventionl6. An anionic
center derived from any position of a neutral parent hydride where
the A-convention defines at least two more hydrogen atoms than are
present in the standard neutral parent hydride may be described by
replacing the final "e" of the parent hydride name, if present, by
the operational suffix "-ide", or by adding the operational suffixes
"ide", "~diide", etc., to the name of the parent hydride. Locants
for the anionic centers thus defined are cited, if necessary, even
though locants are given with the "A" symbolism,

Since method (b) often requires use of bonding states that may be too ar-
tificial for some to accept readily, method (a) is to be preferred in such
cases; for example, this method would require [AsFg]~ and [GeFsl™ to be
named hexafluoro-iA’-arsanide and pentafluoro-xG-germanide, respectively.

* For recommendations to be published5 on elision in names of fused ring
systems, see the footnote to example 4 under RC-81.3.3.2,
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Examples:
CH;—SiH,~ (a) methylsilanuide

(a) tetramethylphosphanuide4d:6b
(b) tetramethyl-k5-phosphanide15
(b) tetramethylphosphoranide4P

(CH3) P~

(a) difluoro(phenyl)sulfanuide

(CeHs)F 6~
oFa? (b) difluoro (phenyl)-A4-sulfanidel6

(a) diphenyliodanuide

(C T
elel (b) diphenyl-a3-iodanidel®

Fin (a) hexafluoro-iS-iodanuidel®
¢ (b) hexafluoro-i7-iodanidel6

FoTe- (a) octafluoro-A6-tellanediuidel6
(b) octafluoro-Al0-tellanediidel®

CH,§ (a) 1,3-dihydro-l-methyl-1,1,1l~tri-p-tolyl-3, 3~

H@\_LI::U bis(trifluoromsthyl)-1%5-benzo[c][1,2]-
oxastibol-l-uide*16

0 (a) 1,3-dihydro-1-methyl-1,1,1-tri-p-tolyl-3,3-

¢ FiC” "CF, bis (trifluoromethyl)-2,1A5-benzooxa-

stibol-1-uide*3h,16

]
»

RC-83.3. Replacement nomenclature for anions. Anionic centers in parent
hydrides may be described by the principles of replacement ("a") nomencla-
ture?kk,39,31,4q, anionic replacement prefizes are derived by replacing
the final "e" of the name of the mononuclear parent hydride (see RC-80.9.1)
by the operational suffixes "-ida" or "-uida", and indicate an anionic cen-
ter having a bonding number one lower (see RC-83.1) or one higher (see RC-
83.2), respectively, than the bonding number of the corresponding neutral
mononuclear parent hydride.

Note 1: In the 1979 IUPAC Organic Rules, replacement prefixes for de-
scribing anionic skeletal atoms with a bonding number one higher than
that of the corresponding neutral heteroatom had the ending "~ata'"¢8:4t,

Note 2: The 1979 IUPAC Organic Rulesl make no provision for replacement
prefixes to describe anionic skeletal atoms with bonding numbers one
lower than that of the corresponding neutral heterocatom.

Examples:

—pB= phosphanida4g: 60

—B=— boranuida

* For recommendations to be published® on elision in names of fused ring
systems, see the footnote to example 4 under RC-81.3.3.2,
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\§_. sulfanuida
. A4-gulfanidal®

Anionic replacement prefixes are nondetachable, i.e., they are cited di-
rectly in front of the name of the parent hydride2f,

Anionic replacement prefixes are cited and the skeletal atoms they re-
present and are numbered, where there is a choice, in the same order as the
corresponding neutral replacement ("a") prefixes given by Table I in Rule
B-1.13d or in Table I in the Appendix to Section D of the 1979 IUPAC Or-
ganic Rules4d, An anionic replacement prefix is cited immediately after
the corresponding neutral replacement prefix3i occurring in the same name;
where there is a choice, an anionic skeletal atom is preferred to the cor-
responding neutral skeletal atom for assignment of low locants. An "-uida"
anionic prefix is cited after the corresponding "-ida" prefix; where there
is a choice, an "=-uida" anionic center is preferred to an "-ida" anionic
center for assignment of low locants,

Note: In general, the Commission favors the use of the suffixes "-ide"
and "-uide" with nonreplacement names of parent hydrides or with neutral
replacement names according to RC-83,2 over the use of "ida" or "uida"
replacement prefixes. In addition, names that do not require designa-
tion of skeletal atoms in nonstandard valency states by the A-conven-
tionl6 are preferred (see also Note 4 to RC~82.2.2.2 and the Note to
RC-82.4).

Examples:
. N 2,2-dimethyl-24-2-boranuidaindene
5[::I;;>BwH92 2,2-dimethyl-2H-2-borainden-2-uide [RC-83.2(a)]
4 3
Ho Hg decahydro-4a-phosphanuida-1, 3,6, 8-tetrasilanaphthalene
rg\rSI decahydro-4arS-phosphanida-1, 3, 6, 8~tetrasilanaphthalene
’ﬁs-J§§,5Wa l1-phosphanuida-3,5,7, 9-tetrasilabicyclo[4.4.0)decane

1x5-phosphanida-3,5,7,9-tetrasilabicyclo[4.4.0]decane
octahydro-2&-4a-phospha-1, 3, 6, 8-tetrasilanaphthalen-4a-uide [RC-83.2(a)]
1l-phospha-3,5,7,9-tetrasilabicyclo[4.4.0]decan~1-uide [RC-83.2(a)]
decahydro-4ak5-phospha-1,3,6,8-tetrasilanaphthalen-4a—ide [RC-83.2(b)]
1a5-phospha-3,5,7, 9-tetrasilabicyclo[4.4.0]decan-1-ide [RC-83.2(b)]

a[:iﬁi:je 51 S-phosphanuidaspiro[4.4]nonane
A F s 525-phosphaspiro[4.4]nonan-5-uide [RC-83.2(a)]
6 4

RC-83.4. Multiple anionic centers.

RC-83.4.1. Polyanions identically derived at different positions on the
same parent hydride are named using appropriate numerical prefixes and
operational suffixes as given in RC-83.1.2 and RC-83.2.
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RC-83.4.2. "Ide" and "uide" centers in the same parent hydride. Anion-
ic compounds with two or more anionic centers in the same parent hydride
structure, at least one of which is derived formally by the removal of a
hydron from a skeletal position, and one by the addition of a hydride
ion at another skeletal position, are named by replacing the final "e"
of the name of the parent hydride, if present, by the operational suffix
"~ide", followed by the operational suffix "-uide", each preceded, where
necessary, by the appropriate numerical or multiplicative prefix (see
RC-83.1.2.1 and RC~83.2). The "e" of the "-ide" suffix is elided before
"-uide" unless a multiplicative prefix precedes the latter. Where there
is a choice, low locants of the parent hydride are assigned first to the
anionic centers regardless of type and then to "-uide" anionic centers.

Example:

. (/B\Jf}'s . 2,4-dihydro-2, 2-dimethylcyclopenta [ c}borol-
T (CHale 4-id-2-uide

3

RC-83.4.3. Polyanions identically derived from hydroxy characteristic
groups or chalcogen analogs by the loss of the hydrogen atom as a hydron
from each of two or more hydroxy groups or chalcogen analogs attached to
a parent hydride are named by adding a suffix such as "-bis(olate)", or
"-tris(thiolate)" to the name of the parent hydride*.

Examples:

cyclohexane~l, 4-bis(olate)
7 2 ..:
8 OO . naphthalene-2, 6~bis (thiolate)

RC-83.4.4. Anionic characteristic groups on anionic parent hydrides.
Polyanions with anionic centers both in the parent hydride part of the
structure and on a characteristic group that may be expressed as an an-
ionic suffix (see RC-83.1.3 through RC-83.1.5) may be named by adding
the anionic suffix to the name of a parent anion formed according to
Rules RC-83.1.2 and RC-83.2., Where there is a choice, preference for
low locants goes to the anionic skeletal atom.

Examples:

“:0—0,8 2.8

:x(:}bH‘ cyclohexan~l-ide-4-sulfonate
H 32

* The multiplicative prefixes "bis-", "tris-", etc. are used to avoid the
possibility of ambiguity which would result if a suffix such as "-diolate"
were to be interpreted as describing a monoanion derived from a diol.



1434 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY

”@-SC—er—CHr—Ciiﬁf pent-1l-yn-1-id-5-oate
3 2 1

RC-83.4.5. Assemblies of parent anions. Anionic compounds with anion-
ic centers derived from the same parent hydride, but located in dif-
ferent parts of a structure are named, if possible, according to the
principles for naming assemblies of identical units2d using the multi-
plicative prefixes "bis-", "tris-", etc., where necessary¥*,

Examples:
5 6

- HEEH- 1, 4-phenylenebis (phosphanide)

3 2

_ tetracyano[3-dicyanomethylidene) cycloprop-1-
. I‘ CICN), ene-1,2-diyl]dimethanide (IUPAC multipli-
(NC)C T~G(CN), cative method; see RC-80.11)
[3-(dicyanomethylidene) cycloprop-l-ene-1, 2-
diyllbis[dicyanomethanide] (CAS multipli-
cative method; see RC-80.11)

RC-83.4.6. Other polyanions with anionic centers on characteristic
groups. Anionic compounds with two or more anionic centers identically
derived from the same characteristic group, except for diacids and poly-
acids, dialcohols and polyalcohols or phenois and their chalcogen ana-
logs (for which see RC-83.1.3, RC-83.1.4.2, and RC-83.4.3), and diimides
and polyimides, are named, if possible, on the basis of an anionic par-
ent hydride according to the principles for naming assemblies of identi-
cal units?d using the multiplicative prefixes "bis-", "tris-", etc., in-
stead of the numerical prefixes "di-", "tri-", etc., where necessary**,

Examples:
Q=0 —CH,—CH,—0— &:~ ethylenebis (dioxidanide)

5 6

?é-—si<::>LS-$‘ 1,4-phenylenebis (disulfanide)

3 2

propane-1, 3-diylbis (amide)

_Hw_in_SHr_?HT—NH~ propane-1, 3-diylbis (azanide)

* The multiplicative prefixes "bis-" and "tris-", etc., are used to avoid
the possibility for confusion that could arise from the use of the numer-
ical prefixes "di-", "tri-", etc..

** Accordingly, anionic centers derived from two or more of such same char-
acteristic groups are not described in terms of such characteristic groups
using appropriate multiplicative prefixes.
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Polyanions derived from diimides and polyimides are named on the basis
of heterocyclic parent anions in accordance with RC-83.1.2.

Example:
o o 1,3,5,7-tetraoxo~-1,2,3,5,6,7-hexahydrobenzo-
. 78 . [1,2-¢c:4,5~¢' ]dipyrrole-2, 6-diide
TiNG IN:T (see RC-83.1,2.2)
o 4+ % 1,3,5,7-tetraoxo-5, 7-dihydrobenzo[l,2~c¢: -

4,5-¢' Jdipyrrole-2, 6 (14, 38) -diide
(see RC-83.1.2.2)

RC-83.4.7. Anionic centers in both parent compounds and substituent
groups. A polyanion in which not all anionic centers can be included in
an anionic parent hydride or parent compound (or where it may not be
desirable to do so) is named by selecting the part of the structure that
includes most of the anionic centers [see RC-83.4.7.4(a)] as the anionic
parent hydride or parent compound to be named by the principles of these
recommendations. Parts of the structure containing the other anionic
centers are then expressed by prefixes as described in the following
subsections.

RC-83.4.7.1. Prefixes for anionic centers derived from acid charac-
teristic groups by removal of the hydrogen atoms from all hydroxy,
thiol, etc., groups of an acid characteristic group or a chalcogen
analog, and that are attached to the parent structure by a single
bond* are named by changing the "ic acid" ending of the name of the

acid suffix or parent mononuclear oxo acid to "- ato"2vv,4u,
Examples:
—~CO—0:" carboxylato
—80,—0:" sulfonato
—PO(0:"), phosphonato
—ASH(0)(O) arsinato**

RC-83.4.7.2. Prefixes for anionic chalcogen atoms may be derived by
replacing the final "e" of the name of the corresponding monoatomic
anionfh with an "o"2ww,

Example:

* In the 1979 IUPAC Organic Rules, these prefixes4U were not limited to at-
tachment by a single bond.

** In the 1979 IUPAC Organic Rules, this prefix4V was used for the anionic
substituent group ==As(0)-0:".
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RC-83.4.7.3. Systematically derived prefixes for expressing anionic
structural units as substituents are formed by replacing the final
"e" of the name of the parent anion derived according to RC-83.1.2
with an operational suffix, "-yl" or "-ylidene" or by adding an oper-
ational suffix such as "-diyl" to the parent anion name. Where there
is a choice, low locant numbers are assigned to the point of attach-
ment to the parent structure.

Examples:
—CH,~ methanidyl
—NH amidyl
: azanidyl
— 2~ imidyl
) azanediidyl
—PH" phosphanidyl
~—BHy" boranuidyl
} amidylidene*
=N azanidylidene (see RC-80.5)
azanidediyl
—s—§:" disulfanidyl
2 34
=@cH- cyclohexa-2,5-dien-4-id-1-ylidene (see RC-80.5)
6 §
2 ?H_
::H;J>4 cyclopenta-1l,4~dien-3~ide~1,2~-diyl (see RC-80.5)
1
5
1 7
—f= 6 2H-benzo[c]borol-2-uid-2-ylidene
SN 2H-2-benzoborol-2-uid-2-ylidene3h [ (3ee RC=80.5)

RC-83.4.7.4. Choice of parent anionic structure. Although, in
theory, any portion of a polyanionic structure that can be named by
the principles of these recommendations can be the parent structure,
it is often useful to have a few guidelines for making this choice.
Thus, when necessary, or desirable, a parent anionic structure may be

chosen by applying the following criteria in order until a definitive
choice is achieved.

* The use of "-diyl" with the anion name "amide" is not recommended.
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(a) the maximum number of anionic centers of any kind*, including
anionic suffix groups;

(b) the maximum number of senior anionic centers, according to the
nature of the anionic atoms, in the same order as the corres-
ponding replacement prefixes3d,4d,11,

Further choice, if 'necessary, is made by applying the general cri-
teria for chains and rings given in the 1979 IUPAC Organic Rules2CC,

Examples:

5 &
-:§_soz_‘©‘_N =N—‘©1—co-—§:‘ 4~{ (4~sulfonatophenyl)azo] -
3 ] 3 2

benzoate

7 OO 2 3-oxidonaphthalene-2-carboxylate
3

i S{__EH
+Q— 00~ 1 /20 2 (5-carboxylato-2-thienyl)methanide

Rule RC-84. Cationic and anionic centers in a single structure (replaces C-87")

RC-84.1, Zwitterionic compounds having equal numbers of cationic and an-
ionic centers in the same parent compound (including ionic centers on
characteristic groups expressible as suffixes).

RC-84.1.1. Zwitterionic parent hydrides are named by combining appro-
priate operational suffixes (see RC-82,1.1.2, RC-82.2.2.1, RC-82,2.2.2,
RC-83.1.2.1, and RC-83.2) at the end of the name of a neutral parent hy-
dride, in the order "~-ium", "~ylium", "-ide", and "-uilde" or by citing
ionic replacement prefixes (see C-82.4 and RC-83.3) in front of the name
of the neutral parent hydride. In either case, anionic affixes are cit-
ed after cationic affixes in the name, and are given preference for low
locants. An ionic or neutral characteristic group suffix, if present,
may be added, if desired. The final "e" of the name of the parent hy-
dride, or of an "-ide" or "-uide" suffix, is elided before "i" or "y",
or before a functional suffix beginning with a vowel. Numerical pre-
fixes, appropriate for each type of affix, are added to specify the
number of each kind of ionic center. Where there is a choice, lowest
locants are given to the ionic centers in the following order, listed in
decreasing order of priority: "-uide" ("uida-"), "-ide" ("ida-"),
ll_ylimnll ("Ylia-") ' and "-iuln" ("onia_") .

* This is in agreement with the principles for choosing a preferred com-
ponent in naming fused heterocyclic ring systems3j.
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Examples:

1,2,2~trimethyldiazan-2-ium-1-ide
~(RC-82.1.1.2 and RC-83.1.2.1)
1,2,2-trimethylhydrazin~2-ium-1-ide
(traditional parent hydride namel$)
(RC-82.1,1,2 and RC-83.1.2.1)

+ .
(CHa)NH—N=CHj
2 1

.o 2~ethanylidynediazan-2-ium-1-ide
Cly— C==N—1 (RC-82.1.1.2 and RC-83.1.2.1)
2-ethanylidynehydrazin-2-ium-1-ide
(traditional parent hydride namel4)
(RC-82.1.1.2 and RC~83.1.2.1)

(CH ==~ =—e (CHJN—N: and/or  (CHyN—i:
PR 2 1 2 9
(a) )

(a) 2,2-dimethyldiazen-2-ium-l-ide* (RC-82.1.1.2 and RC-83.1.2.1)
(b) 2,2-dimethyldiazan~-l-ylidene (RC-81.1.3.2)
2,2-dimethyl-1r1-diazane (RC-81.1.3.3)

1

H
© \ 1125-55-indolo[2, 3-b)quinolizin-11-ylium-5-ide
o (PUNF | (RC-82.3.1 and RC-83.1.2.1)
8\ N 5& ¢

7 6 -

CHy
_4;N:Na 2-methyl~1H-naphtho([1,8-de] [1,2,3]triazin~2-ium-1-ide
Py (RC-82.1.1.2 and RC-83.1.2.1)
4
O
7 6
%fi‘ 8, 8~-dichloro-1a4, 4a5-[1, 3, 2) oxazarsolo[2, 3-b] -
°éit?%fs$z [1,3,2]oxazarsole-1,4-bis(ylium)~8,8-diuide
N [RC-82.3.1 and RC-83.2(a)]

* Several trivial names for this compound have appeared in the literature,
of which dimethylisodiazene and dimethylazamine are the least objection-
able. The name 1,l-dimethyldiazene does not correspond to the structure
and the name (dimethylamino)nitrene is considered to break a traditional
principle of systematic substitutive nomenclature long established for
naming acyclic hydrocafbons, i.e., that a homogeneous chain of atoms should
not be broken. However, the effect of this principle in noncarbon systems
is under study by the Commission.
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CeHsCO l-benzoyl~-2-methyl-l14-isothiochromen-2-ium-1-ide
-, (RC-82.1.1.2 and RC-83.1.2.1)
’[::I::TFCHa l-benzoyl-2-methyl-1, 2-dihydroisothiochromen-
4 ylium-1-ide (RC-82.3.2 and RC-83.1.2.1)

d 2,2-diphenyl-4a5-(1, 3,4, 2] dioxazaborolo{4,5-a] -
7Eijr’ ZQC¢kh pyridin-4-ylium-2-uide [RC~82.3.1 and
gt RC-83.2(a)]

2, 2-diphenyl-4a5,225-(1, 3,4, 2] dioxazaborolo-
[4,5-a]lpyridin-4~-ylium-2-ide [RC-82.3.1 and
RC-83.2(b)]

2,2-diphenyl-1, 3-dioxa-3a-azonia-2-boranuidain-
dene (RC-82.4 and RC-83.3) (formerly 2,2-di-
phenyl-l,3-dioxa-3a-azonia-2-borataindene4s)

@«
-

. R 12§e(°H3 2-methylisoselenochroman-2-ium-3-id-4-one
s©g.;éan- (RC-82.1.1.2 and RC-83.1.2.1)
5
)
_ . _ . 2,4-diaza-3,5~diborahexane-2, 4-diium-
CH3=—BH, —NH; —BH, —NH,—CH, 3,5-diuide [RC-82.1.1.2 and

RC~83.2(a)]
2,4-diaza-315, 50 5-diborahexane-2, 4-diium-3, 5-diide
(RC-82.1.1.2 and RC-83.1.2,1)
3,5-diazonia-2,4~diboranuidahexane (RC-82.4 and RC-83.3)
(formerly 3,5-diazonia~-2, 4~diboratahexane4s)

(Note: In the third name, the ionic replacement name, the
anionic centers are given preference for lowest locants,
but in the first two names, in which neutral replacement
prefixes and ionic suffixes are wused, the neutral het-
ercatoms have priority for lowest locants.)

RC-84.1.2. Zwitterionic parent compounds with at least one ionic center
on a characteristic group expressible as a suffix (see RC-82.1.2.1, RC-
82.2.3,2, RC-82.2.3.3, RC-83.1.3.1, RC-83.1.3.3, RC-83.1.4, and RC-
83.1.5) may be named by adding the appropriate ionic suffix to the name
of an ionic parent hydride. Ionic centers on skeletal atoms of the
ionic parent hydride are preferred to the position of attachment of
ionic suffixes for assignment of lowest locants.

Examples:

1,1,1-trimethyldiazan-1-ium-2~sulfonate
(CHg)gN—NH —S0,— & (RC-82.1.1.2 and RC-83.1.3.1)
v 1,1,1~trimethylhydrazin-l1-ium-2-sulfonate
(traditional parent hydride namelé)
(RC-82.1.1.2 and RC-83.1.3.1)
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CHs
CoHs 1#: co—d+ l1-methyl-4, 6-diphenylpyridin-1-ium-2-car=~
¢l boxylate (RC-82.1.1.2 and RC-83.1.3.1)
s{ 3
4
CeHs

9bs-phenalen-9b-ylium-2-sulfonate
(RC-82.2.2.2 and RC-83.1.3.1)

1r4-thiochromen-1-ylium-3-carboxylate
(RC-82,3.1 and RC-83.1.3.1)

thiochromenylium-3-carboxylate (RC-82.3.2
and RC-83,1.3.1)

CeHs _o* 2,5-diphenyl-1a4, 3-dioxol-1-ylium-4-olate
EE\)FC‘H5 (RC-82.3.1 and RC-83.1.4.2)
—QreTos 2,5-diphenyl~-3-oxa-l-oxoniacyclopenta-1,4-

dien-4-olate (RC-82.4 and RC-83.1.4.2)

ot
$
HOAET?A\f 4-carboxy-3-methyl-1, 2, 3-oxadiazol-3-ium-5-olate*
Ny’ (RC-82.1.1.2 and RC-83-1,4.2)
A
3
+2
HE S\
Lo 34-1,2-dithiol-3-ylium~-5-thiolate
\.- (RC-82.2,2.2 and RC-83.1.4.2)
O 1-oxo-2,6-diphenyl-1£“4k5-pyrazolo[1,2-a]-
Cabeed? N pyrazol-4~-ylium-3-olate (RC-82.3.1 and
° 5_<;N5/>'°‘“5 RC-83.1.4.2)
el 1-0x0-2, 5~diphenyl-1H-6a-aza~3a-azoniapent-

alen-3-olate (RC-82.4 and RC-83.1.4.2)

* This is one of the canonical forms of a sydnone, Other canonical forms
can also be treated by these méthods as shown by the following example:

oL e 3-methyl-5-0x0-2, 5-dihydro-1, 2, 3-oxadiazol-3-ium-2-ide-4-car-
: ql/(o‘ carboxylic acid (RC-82.1.1.2, RC-83.1.2.1, and RC-83.1.2.2)
,giﬁ’ 3-methyl-5-oxo0-1, 2, 3-oxadiazol-3~ium-2 (54) ~ide~-4-carboxylic

HC o T acid (RC-§2.1.1.2, RC-83.1.2.1, and RC-83.1.2.2)
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RC~84.2, Prefixes for zwitterionic parent hydrides as substituents are
formed by replacing the final "e" of the name of the zwitterionic parent
hydride (see RC-84.1.1), 4if present, by an operational suffix "-yl" or
"-ylidene", or by adding a suffix such as "-diyl" to the name of the zwit-
terion. Where there is a choice, the free valence of the zwitterionic
substituent prefix has preference for assignment of lowest locants,

Example:
CHj
ol 3-methyl-14-imidazol-3-ium-1-id-4-yl
4 Nt‘a
N (RC-82.1.1.2 and RC-83.1.2.1)
s 1

RC-84.3. Ionic centers not in the same parent structure. A zwitterionic
compound or an ionic compound in which all ionic centers are not in a
single parent structure, or when it is not desired to include all ionic
centers in one parent structure, is named by expressing the cationic cen-
ters or the parts of the structure containing the cationic centers as sub-
stituent prefixes to the name of an anionic parent compound (see RC-83).

Examples:
HCm it (methylideneoxonio)methanide (RC-~82.5.8.1 and RC-83.1.2.1)
¢ (methylideneozoniumyl)methanide (RC-82.5.8.3 and RC-

83.1.2.1)

(CoHghgPré® bis (triphenylphosphonio)methanediide (RC-82.5.8.1 and

- RC-83.1,2.1)
bis(triphenylphosphoniumyl)methanediide (RC-82.5.8.3 and

RC-83.1.2.1)

[ [diphenyl (methyl)phosphonio]ethynyl]ltriphenyl-
boranuide [RC-82.5.8.1 and RC-83.2(a)]

[ [diphenyl (methyl)phosphoniumyl]ethynyl]ltri-
phenylboranuide [RC-82,5.8.3 and RC-83.2(a)]

+ -
(CeHs)2P(CHa)—C==C—B(C¢Hs)3

18H - 2-(dimethylsulfonio)cyclopropan-l-ide (RC-82.5.8.1
and RC-83.1.2.1)

2~ (dimethylsulfoniumyl)cyclopropan-i-ide
(RC-82.5.8,3 and RC~83.1.2.1)

dicyano([2-(dicyanomethylidene) -3~ (triethyl-

H -
) C(CN), ammonio) cyclopropylimethanide
(NC),C . (RC-82.5.8.1 and RC-83,1.2.1)
H ¥ N(CHy — CHyy dicyano[2-(dicyanomethylidene)-3- (triethyl-

ammoniumyl) cyclopropyl]methanide
(RC-82.5.8.3 and RC-83.1.2.1)

(RC-82.5.8,1 and RC-83.1.2.1)
3-(trichlorophosphoniumyl)cyclopenta-2, 4~dien-1-ide
(RC-82.5.8.3 and RC-83.1.2.1)

:ff§1 3~ (trichlorophosphonio)cyclopenta-2,4-dien-1-ide
. iCH™
ClsP73 2
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(trimethylammonio)acetate (RC-82.5.8.1 and
RC-83.1.3.1)

(trimethylammoniumyl) acetate (RC-82.5.8.3 and
RC-83.1.3.1)

(trivial name: betaine*)

- "
(CHg)gN—CH, —CO—0O:~

2 3
CHr—ﬁ€j>LCHr—C°—@“ (1-methylpyridin-l-ium~-4-yl)acetate
=/ (RC-82.5.8.3 and RC-83,1.3.1)

s1
ST 7- (124, 2-dithiol-1-ylium-4-yl) ~2-naphtholate
2\= lo}]
s ;z" (RC-82.5.8.3 and RC-83.1.4.2)
3
§ 4
+5—0 i@L&_ 4-(dioxidan-2-ylium-1-yl)phenoxide

(RC-82.2.2,2 and RC-83.1.4.1)

C(CH)s 2, 6-di-tert-butyl-4-[methyl (3-methyl-
s 2L but-2-en-1-yl) sulfonio)phenoxide
(e (RC-82.5.8.1, RC-83.1.4.1, and
® 2%(CHy)s RC-80.8)
4~[methyl (3-methylbut-2~en-1-yl) -2, 6~
big(2-methylpropan-2-yl)sulfonium-
yl]lphenoxide (RC-82.5.8.3,
RC-83.1.4.1, and RC-80.8)

+
(CHg)oC==CH—CH—S§(CHa) —

N,1,4-triphenyl-14-1,2,4~-triazol-4-ium-3-

c,,Hs-;N?N\y_ﬁ:_%H5 aminide (RC~82.1.1.2 and RC-83.1.5)
5L§T~ " (1,4-diphenyl-14-1,2,4~-triazol-4-ium-3-yl) -
CeHs phenylamide (RC-82.5.8.3 and RC-83.1.5)

(1,4-diphenyl-14-1,2,4-triazol-4~ium-3~yl) -
phenylazanide (RC-82.5.8.3 and RC-83.1.5)

N-(4-methylbenzenesulfonyl)pyridin-1-ium-
5 € 23

=\ ._ . . l-aminide (RC-82.1.1.2 and RC-83.1.5)
‘ <\ /;NF'N "S°2_©"°H3 {4-methylbenzenesulfonyl) (pyridinio)amide

e ¢ (RC-82.5.8.2 and RC-83.1,5)
(4-methylbenzenesulfonyl) (pyridin-l-ium-1-
yl)azanide (RC-82.5.8.3 and RC-83.1.5)
5 pyrrolidin-l-ium~l-ylideneamide (RC-82.5.8.3
=t and RC-83.1.6)
2 pyrrolidin-l-jum-l-ylideneazanide (RC-82.5.8.3

and RC-83.1.6)

* The name "betaine" is also wused as a c¢lass name for such zwitterionic
compounds.
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Rule RC-85. Radical ions (replaces C-83.3 and C-84.4")

RC-85.0. Introduction. For the purposes of organic nomenclature, a radi-
cal ion is a molecular entity having at least one radical center (see RC-
81.0) and one cationic center (see RC-82.0) or anionic center (see RC-83.0)
or both (see RC-84.0), which may be on the same or on different atoms,

RC-85.1, Descriptive names. Radical ions derived formally from a neutral
parent hydride, parent compound, or hydro derivative of either by the addi-
tion or removal of electrons may be named by adding the phrase "radical
cation" or "radical anion" as separate words following the name of the neu-
tral parent hydride or parent compound with the same molecular formula.
The numerical prefixes "di-", "tri-", etc., are added to each term to indi-
cate indicate multiple radical or ionic sites.

Alternatively, the phrase '"radical ion" may be used with the type and
amount of charge given by an appended parenthetical arabic number and ap-
propriate charge sign (often called a Ewens-Bassett number?lC or a charge
numberf®, for example, radical 4ion(2-). Numerical prefixes are used to
denote the number of radical centers, when more than one are present.

Note 1l: These names are most useful when the positions of the radical
and/or ionic sites are unknown, or when it is not necessary or desir-
able to indicate specific positions for such sites.

Note 2: It should be noted that, since the suffix denoting a radical
center is cited last in systematic structural names, the phrase follow-
ing the name of the neutral parent hydride or parent compound perhaps
should be "cation radical", "anion radical", or "ion radical". This
format is being used in the literature and, although not used in these
recommendations, may be considered as an acceptable alternative.

Examples*:
CaHa"* ethane radical cation
z ethane radical ion(1l+)
CaHg** butadiene radical cation
4!

butadiene radical ion(l+)

-124 224- tonl6
(CH)2Se == Se(CHy)g"* tetramethyl 17\.4,2).4 diselene radical cation
tetramethyl-1Aa4,2a4-diselene radical ion(1l+)16
[CHy— SFg** pentafluoro (methyl) -A6-sulfane radical anionl6

pentafluoro(methyl)-xs-sulfane radical ion(i-)16

* In this document, a radical ion in an empirical formula is denoted by a
superscript dot followed by the appropriate charge sign’, It is recognized
that in mass spectroscopy the opposite sequence is used®, following well-
established tradition in that field.
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(CHa)qSI (trimethylsilyl)benzene radical anion
(trimethylsilyl)benzene radical ion(l~)
bicyclo[5.3.1)]undeca-1,3,5,7, 9-pentaene

radical anion
bicyclo[5.3.1]undeca-1,3,5,7,9-pentaene

radical ion(l-)

biphenyl diradical dianion

CoHe e G2 92
[CeHs — CeHyl biphenyl diradical ion(2-)

phenanthrene radical trianion

(9)(3-)
{C1aHyol phenanthrene radical ion(3-)

RC-85.2. Radical ions derived from parent hydrides. A radical ion derived
formally by the removal of one or more hydrogen atoms from a single skele-
tal atom or from different skeletal atoms of an ionic or zwitterionic
parent hydride is named by replacing the final "e" of its name, if present,
or by adding to its name, operational suffixes, such ag "-yl", "=-ylidene",
"-diyl", etc. The A-conventionl6 may offer a considerable advantage for
naming such radical ions. However, the use of names in which the skeletal
atoms are in standard valency states is preferred (see also Note 4 to RC-
82.2,2.2 and the Notes to RC-82.4 and RC-83.3). Skeletal positions with
radical centers have preference over skeletal positions with ionic centers
for assignment of lowest locants.

Note: Added hydrogen (see RC-81.1.4, RC-82.2.2.4, and RC-83.1.2.2) is
not considered necessary where the radical center is derived from a
position at which a hydron or hydride ion has been added, i.e., at an
"-ium" or "~uide" center.

Examples of radical cations:

HG** methyliumyl
A2-methaniumyll6 (see also RC-81.1.3.3)
carbynium (see also RC-81.1,3,1)
Hesi®* silaniumyl
[CHa—— CHJ(* 2 ethaniumyliumyl
2+
CHy—CH, ethan-1-ium-1-ylium-1-yl
2 1
Hé—_:é and/or H6=C: ethen-Z'YliM'l'ylidene
i 1 2 1x2-ethen-2—ylium16 (see also RC-81.1.3.3)

Or [CeHel"* benzeniumyl

5 €

+/=—\¢
HC4 1CH cyclohexa-2,5~dien~4~ylium-1-yl

3 2
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*CHy— CH, ethan-2-ium-1-yl
2 1
. methylsilyliumylidene
CH;—Si* and/or CHy—Si: methyl-A2-silanyliuml6

(see also RC-81.1.3.3)

(CHg)aN"* trimethylammoniumyl
trimethylazaniumyl
CeHs— N°* phenylazanyliumyl

1,1,4,4-tetrakis (trimethylsilyl)-

[(CHg)sSilN — N==N—NI[Si(CHy)s],
: tetraaz-2-en-l-ium-1-yl

4 3 2 1
*CHp— CH==CH—CHj but-2-en-4-ylium-1-yl
4 3 2 1
(CHa)z§0— Se(CHy); tetramethyl-124-diselan-2-ium-1-y116
2 1
Facji§\ 4,5-bis (trifluoromethyl)-1,2,3-trithiolan-
S
Fo & 5-ylium-4-yl
8
sz !s
e{, Y 3,5-dimethyl-2, 3, 5, 6-tetrahydrobenzo(l, 2-d: -
ey 5,4-d’ ]bisthiazole-3,5-diium-3,5-diyl
CHs CHy
cHz—cHg
W l-ethyl-2~oxo-1,2-dihydropyridin-1l-ium-1-yl

Examples of radical anions:

HN®~ amidyl
) azanidyl
~:CHy—CH, ethan-2-id-1-yl
2 1
(NC)2C — G(CN) == C(CN)— G(CN), hexacyanobut-2-en-4-id-1-yl
4 3 2 '
AEH
7 @Ex sD 2 1,4-dihydronaphthalen-4-id-1-yl
é -
s
(CHg)3B*~ trimethylboranuidyl {see also RC-83.2(a)]

trimethyl-A5-boranidyl16 [see also RC-83.2(b)]



1446 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY

s 124-thiiran-1-id-1-y116
@-éH—éH —§H—© 1, 3-diphenylpropane~1, 3-diid~2-yl
3 2 1
CHy—0—CO—G:~ and/or. CHy,—0—Co—3&1~ (methoxycarbonyl)methanid-
’ ylidene

Examples of zwitterionic radical ions:

8

7 :ﬁ;sw l1p-benzo[c¢] [1,2]thiazin-2~ium~1-id-2~yl
J Pn ‘1H-2,1-benzothiazin-2-ium-1-id-2-y13h
L] 4
(CHy — CHgJqN— By~ (triethylammonio)boranuidyl [see also RC-83.2(a)]

(triethylammonio)-x5-boranidy115[see also RC-83.2(b)]

mﬁ——N==@——ﬁ:-$@Hﬂa 3-methyl-1~-(trimethylsilyl)triaz-2-en-2-
3 2 1 ium-1-id-2-yl

RC-85.3. Radical ions on characteristic groups.

RC-85.3.1. Radical ions on ionic suffix groups. A radical ion derived
formally by the removal of one or more hydrogen atoms from a cationic
characteristic group given by Table 4 in RC-82.1.2.1 (except for acid
suffixes), or the anionic characteristic group "-aminide" (RC-83.1.5),
is named by adding an operational suffix, such as "-yl, "-ylidene" and
"-diyl" to the ionic suffix, or by replacing the final "e" of the ionic
suffixz, if present, by an operational suffix.

Examples:
R aniliniumyl
CeHs— H, benzenaminiumyl
. methanaminidyl
CHy—N methylamidyl (see RC-83.1.5)
methylazanidyl
CH;—CO—N"* acetamidyliumyl
CeHs—C=N"" benzonitriliumyl
o o
[:i@* and/or [:?ﬁ: succinimidiumylidene
) o
CHy—Ri*~ cyclohexylmethanaminidyl
<::>% h (cyclohexylmethyl)amidyl (see RC-83.1.5)

(cyclohexylmethyl)azanidyl
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RC-85.3.2. Radical ions on characteristic groups other than those de-
scribed by RC-85.3.1. A radical ion derived formally by the removal of
a hydrogen atom from an ionic characteristic group other than those in

RC-85.3.1 above is named on the basis of a parent radical ion, named ac-
cording to RC-85.2.

Examples:
CHy—CO—0—CH, acetyl (methyl)oxoniumyl
CHy—CH,—CH, —OH propyloxoniumyl
CHy==C==0"" vinylideneoxoniumyl
CHy—CO—R"" acetylamid¥l
N acetylazanidyl
CeHg—S0,—NH—N"~ 2-benzenesulfonyldiazan-1-id-1-yl

RC-85.4. Ionic and radical centers in different parent structures. A radi-
cal ion derived formally by the removal of one or more hydrogen atom(s)
from an ionic or zwitterionic compound in which the ionic centers and the
radical positions cannot be included in the same parent structure is named
by expressing the ionic center(s), or the part of the structure containing
the ionic center(s), by means of substituent prefixes attached to the name

of a parent radical the name of which is derived according to RC-81.1 or
RC-81,2,

Examples:
5 8
‘°e“s)e¢—‘«j}‘—é(cﬁu,)2 [4- (diphenylmethyliumyl)phenyl] diphenylmethyl
3 2
8 4
7 O(@ ’ 2-methyliumyl-1, 2, 3, 4-tetrahydro-1, 4~-methano-
K > 2 Ot naphthalene-2, 6-diyl
4
’BEEE—éHz 2~oxoniumylidyneethyl
?Hg— CH3
CHy—CH, N 2 ) 1-ethyl-2-[2- (1-ethylquinolin-1-ium-2-
7Ef:[ffj;CH{——cH{jzk:I::], yl)ethyl] -1, 2-dihydroquinolin-2-yl
4 s
6 23

5 4

s é 1,5-bis(3~ethylbenzo([d] [1,3]thi~

E::[}»LCH==CH——éH—-CH==CH£«€]::] azol-3-ium-2-yl)penta-1,4~-di-

N s 4 3 2 1 N

3 8 en-3-yl

CHzCHy CHeCHs 1, 5-bis (3-ethyl-1, 3-benzothi-
azol-3-ium-2-yl)penta-1, 4-
diene-3-y13h
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(CeHgleC—O:~

:6:"

oxidodiphenylmethyl

4-oxidophenoxyl

ethoxy (oxido) phenylmethyl*

[4- (diphenylmethanidyl)phenyl]diphenylmethyl

= [CH(OH));,—CHQ—— O— P(O)(O:" ),

1

KIN”’

ik
HeC A ON.__N! O
73 Q4
o+ A N
H@C 1 Ns 4 S\CHa
CeHs=—CH, €

‘REFERENCES

7,8~-dimethyl-2, 4-dioxo-10~-[2, 3, 4-trihydroxy-
5- (phosphonatooxy) pentyl]-1,2,3,4,5,10-
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* The trivial name "benzyl" is not used as a substituent prefix when o-sub-
stituted (see footnote to item 17 in the Appendix, List A).
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APPENDIX: TRIVIAL AND ABBREVIATED NAMES FOR COMPOUNDS WITH RADICAL CENTERS

ON CARBON ATOMS

List A. Names retained in “A Guide to the Use of IUPAC Nomenclature of Organic Compounds”,
Recommendations, 1993 (in press)®

Structure

Trivial Name*

Systematic Name(s)
According to the
Recommendations Herein*

1. (CHa)oCH

2. (CHg)2CH—CH,

3,  CHy—CH,—CH —CHy

4, (CHa)ac-

5. (CH3)2CH—CH,—GH,

6. (CHy)3C—CH,

7. CHS_CHz_é(CHa)z

8. CH2=6H

9. CHp==CH—CH,

10. CH,==C —CH,

* Where appropriate, the

isopropyl**

isobutyl**

Sec-butyl**

tert-butyl**

isopentyl**

neopentyl**

tert-pentyl**

vinyl (Rule A-3.51)
allyl (Rule A-3.51)

isopropenyl**
(Rule A-3,51)

suffixes "-ylidene" and "-ylidyne"

l-methylethyl (RC-81.1.1)
propan-2-yl (RC-81.1.,2)

2-methylpropyl (RC-81.1.1)
2-methylpropan-1-yl
(RC-81.1.2)

l1-methylpropyl (RC-81.1.1)
butan-2-yl (RC-81.1.2)

1,1-dimethylethyl
(RC-81.1.1)

2-methylpropan-2-yl
(RC-81.1.2)

3-methylbutyl (RC-81.1.1)
3-methylbutan-1-yl
(RC-81.1.2)

2,2-dimethylpropyl
(RC-81.1.1)

2,2-dimethylpropan-1-yl
(RC-81.1.2)

1,1-dimethylpropyl
(RC-81.1.1)

2-methylbutan-2-yl
(RC-81.1.2)

ethenyl (RC-81.1.2)
prop-2-en-1-yl (RC-81.1.2)

prop~l-en-2-yl (RC-81.1.2)

the trivial and abbreviated names given here (see RC-81.1,3.2),

** This name is used for unsubstituted structures only; see Rule A-2.251,

are used with
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Trivial and Abbreviated Names for Compounds With Radical Centers on Carbon
Atoms. List A (cont’d.)

Systematic Name(s)
Structure Trivial Name* According to the

Recommendations Herein*

11. CeHs—CO—CH, phenacyl** 2-ox0~2-phenylethyl
(Rule C-318.11)

12, O _CH, furfuryl 2-furylmethyl (see RC-
W (Rule B-5.111) 81,1.1 and RC-81.1.2)
13, <ii7/éHa thenyl (Rule B-5.111) 2-thienylmethyl (RC-81.,1.1
\W/ and RC-81.1.2)
14, CHy—CO—CH, acetonyl 2-oxopropyl - (RC-81.1.1)
(Rule C-318.11)
15. Hﬁ.<c:>. tolyl** (Rule A-13.11)  methylphenyl (RC-81.1.2)
(4-isomer shown) (4-isomer shown)

HaC _A_CHa

16. mesitylx* 2,4,6-trimethylphenyl

(Rule A-13.11) (RC-81.1.2)
CH;

17. CeHs—CH, benzyl*** phenylmethyl (RC-81.1.1
(Rule A-13.31) and RC-81.1.2)

18. (CeHs)2CH benzhydryl*** diphenylmethyl (RC-81.1.1
(Rule A-13,31) and Rule RC-81.1.2)

19. (CeHs)eCe trityl**x triphenylmethyl (RC-81.1.1
(Rule A-13,31) and RC-81.1.2)

20. CeHs—CHp —CH, phenethyl*** 2-phenylethyl (RC-81.1.,1
(Rule A-13.31) and RC-81.1.2)

* Where appropriate, the suffixes "~-ylidene" and "-ylidyne" are used with
the trivial and abbreviated names given here (see RC-81.1.3.2).

** This name is included in "A Guide to the Use of IUPAC Nomenclature of
Organic Compounds", Recommendations, 1993 (in press)d, but substitution is
not allowed.

*** This name is included in "A Guide to the Use of IUPAC Nomenclature of
Organic Compounds”, Recommendations, 1993 (in press)S, but substitution is
allowed only on the ring.
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Trivial and Abbreviated Names for Compounds With Radical Centers on Carbon
Atoms. List A (cont’d.)

Systematic Name(s)
Structure Trivial Name* According to the
Recommendations Herein*

21. . Styryl** 2-phenylvinyl (RC-81.1.2
CeHs—CH=CH (Rule A-13.31) and entry 8, above)
2-phenylethenyl (RC-81.1.2)
22, . cinnamyl** 3-phenylallyl (RC-81.1.2.
CeHs—CH =CH—CH, (Rule A-13.31) and entry 9, above)
3-phenylprop-2-en~1-yl
(RC-81,1.2)
List B. Names not retained in “A Guide to the Use of IUPAC Nomenclature”, Recommendations,
1993 (in press)f but included in the 1979 IUPAC Organic Rules’
Systematic Name(s)
Structure Trivial Name* According to the
Recommendations Herein#
1. (CHa),CH—(CHyl, —CH, isohexyl*** 4-methylpentyl (RC-81.1.1)
4-methylpentan-1-yl
(RC-81.1.2)
2. [::]:CH2 salicyl (Rule A- (2-hydroxyphenyl)methyl
oH 13.3; C-201.41) (RC-81.1.1)
2~hydroxybenzyl (see entry
A-17, above)
3. Ch, vanillyl (cf. Rule (4-hydroxy-3-methoxyphenyl) -
Ho A-13.3; C-201.4; methyl (RC-81.1.1)
O—CH, c-411,11) {(4-hydroxy-3-methoxy)benzyl

(see entry A-17, above)

* Where appropriate, the suffixes "-ylidene" and "-ylidyne" are used with
the trivial and abbreviated names given here (see RC-81.1.3.2).

** This name is included in "A Guide to the Use of IUPAC Nomenclature of
Organic Compounds", Recommendations, 1993 (in press)S, but substitution is
allowed only on the ring,

*** This name is used for unsubstituted structures only; see Rule A-2,251,
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Trivial and Abbreviated Names for Compounds With Radical Centers on Carbon
Atoms., List B (cont’d.)

Systematic Name (s)
Structure Trivial Name* Accoxrding to the

Recommendations Herein*

4. CH,

veratryl (cf. Rules (3,4-dimethoxyphenyl)methyl
HyC—O A-13.3; C-201.4; (RC-81.1.1)
O—CH, c-411.11) 3,4-dimethoxybenzyl (see
entry A-17, above)
5. o CH, piperonyl (cf. Rule (benzo[d] [1, 3] dioxol-5-yl) -
<o:©/ c-411.11) methyl (RC-81.1.1)
(1, 3-benzodioxol~-5-yl) -
methyl3h (RC-81.1.1)
CH ,
6. @(‘o phthalidyl (Rule 3-oxo-1, 3-dihydroisobenzo~
$ B-5.11; C-473.11) furan-1-yl (RC-81.1.2)
HaC
7. ]@ xylyl (Rule A-13.11) dimethylphenyl (RC-81.1.2)
H,C (2, 3-isomer shown) (2,3-isomer shown)
8. (CHa)zCH‘C} cumenyl (Rule A-13.11) isopropylphenyl (RC-81.1.2
(3~isomer shown) and entry A-1 above)

(l-methylethyl)phenyl (RC-
81.1.1 and RC-81.1.2)
propan-2-ylphenyl (RC-
81.1.2)
0N _ANO,
9. picryl (Rule C-202.21) 2,4, 6-trinitrophenyl

(RC-81.1.2)
NO,






