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Revised nomenclature for radicals, ions, radical 
ions and related species (IUPAC Recommendations 
1993) 

Summary 
These recommendations const i tute  a comprehensive documentation of nomen- 

clature  fo r  organic radicals ,  ions, and radical  ions based primarily on 
pr inciples  given i n  subsection C-0.8 of the IUPAC Nomenclature of Organic 
Chemistry1 and i l l u s t r a t e d  i n  various subsections of Sections A, 0 ,  C, and 
D of those Rules. They a l so  extend these pr inciples  t o  noncarbon parent 
hydrides and provide expl ic i t  guidance f o r  describing the presence of rad- 
i c a l  and ion ic  centers on the pr incipal  charac te r i s t ic  groups of organic 
nomenclature. Recommendations a re  given f o r  naming polyradicals,  and 
polycationic, polyanionic, and zwitterionic compounds, and are  i l l u s t r a t e d  
by complex a s  well a s  simple examples. 

Two innovations a re  introduced: (1) the pref ix  "ylo-" t o  indicate  the 
presence of a radical  center i n  a substi tuent group; and (2) the  suf f ix  
"-uide" t o  describe an anion formally derived by the addition of a hydride 
ion t o  a parent hydride. 

Delocalized radicals  and ions a re  not t rea ted  i n  these recommendations 
except where such delocalization i s  included i n  usual s t ruc tu ra l  considera- 
t ions. 
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PREAMBLE 

The 1979 edition of the IUPAC Nomenclature of Organic Chemistry1, here- 
inafter called the 1979 IUPAC Organic Rules, contains a subsection codify- 
ing nomenclature recommendations for radicals* , ions , and radical ions2a, 
which are illustrated by various recommendations in Sections B3al C2bl and 
D4a. 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 
Rules1 for naming organic radicals , ions, and radical ions2ar 2bf 3af 4a and 
extends them to include parent compounds of the nonmetallic 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 aspect of their nomencla- 
ture is currently under study by 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. 

name when more 
than one is given. Like Section C in the 1979 IUPAC Organic Rules2, 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 is, 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 Ruled may be somewhat subtle, the 
name that would be generated according to the 1979 IUPAC Organic Ruled is 
given, but only for comparison, and identified by a parenthetical note be- 
ginning with the phrase "according to" or the word "previously", 

IUPAC Organic Rules2c; this 
the Commission. 

These recommendations do not legislate for a particular 

* The adjective "free", used in earlier editions of the IUPAC Organic 
Rules2a, 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 t'group'g rather than 'lradical" to designate a substi- 
tuting group. 
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These recommendations replace o r  modify most of Subsection C-0.8 "Free 
Radicals, Ions, and Radical Ionsft, i n  Section C: "Characterist ic Groups 
Containing Carbon, Hydrogen, Oxygen, Nitrogen, Halogen, Sulfur, Selenium, 
and/or Tellurium"2a, and other recommendations i n  Sections B3a, C2bl and 
D4a of the 1979  edi t ion of the IUPAC N o m e n c l a t u r e  of Organic C h e m i s t r f l .  

These revised recommendations a re  a l so  published i n  a brief form5. 

INTRODUCTION 

In organic nomenclature, most radicals ,  ions, and re la ted  species a re  
considered formally a s  derived from parent hydrides o r  charac te r i s t ic  
groups by the lo s s  of hydrogen atoms, or  by the addition o r  l o s s  of hydro- 
gen ions. [Acyl radicals  and corresponding cations may be considered as  
exceptions derived formally from -OH groups a s  hydroxyl 
radicals  or  hydroxide ions, respectively (see RC-81.2.2 and RC-82.2.3.2)l. 
These operations change the atoms a t  the 
radical  or  ionic  centers and are  described mainly by the operational suf- 
f ixes* o r  prefixes shown i n  Table 1. The suff ixes  may be added individ- 
ually o r  i n  combination t o  the name of a parent hydride, o r  t o  some of the 
t r ad i t i ona l  suff ixes  used t o  express pr incipal  charac te r i s t ic  groups i n  
subs t i tu t ive  nomenclature. 

These recommendations a re  concerned only wi th  formal operations fo r  
naming radicals ,  ions, radical  ions, and neutral  compounds with compensa- 
t i ng  ion ic  centers,  and related species, They do not include general prin- 
c iples  of nomenclature systems, of unsaturation or 
p a r t i a l  saturat ion i n  parent hydrides, indicated and "added" hydrogen, lo-  
cant posit ions,  o r  numbering p r i o r i t i e s ,  except f o r  those involving the op- 
erat ional  suff ixes  noted i n  Table 1. However, f o r  convenience, modifica- 
t ions  t o  the 1979  IUPAC Organic Rules1 t o  be published i n  the first par t  of 
a complete revision of the  1979  edit ion5 tha t  a re  used i n  these recommenda- 
t ions are  outlined b r i e f ly  i n  RC-80. 

Even though, t rad i t iona l ly ,  abbreviated o r  t r i v i a l  names fo r  acyclic 
radicals  and ions may be commonly used and even preferred i n  these recom- 
mendations, systematic names f o r  acyclic parent hydrides may be used t o  
generate names of radicals  and ions using the operational a f f ixes  given i n  
Table 1, These systematic names f o r  acyclic parent hydrides a re  given i n  
RC-80.9.1 (mononuclear), RC-80.9.2 (polynuclear hydrocarbon), and RC-80.9.3 
(polynuclear other than hydrocarbon) . 

Except f o r  the descriptive method of naming radical  ions (RC-85.1), 
these recommendations provide methods f o r  describing spec i f ic  s t ruc tures  of 
radicals ,  ions, radical  ions, and related substances. Methods f o r  naming 
radicals  and ions whose s t ructures  a re  indef in i te  a re  not included i n  these 

acids by loss  of 

number of subst i tutable  hydrogen 

such as  the expression 

* Operational suff ixes  a re  a f f ixes  attached t o  the end of the name of a 
parent hydride o r  functional suf f ix  t o  indicate  tha t  the number of substi- 
tutable  hydrogen atoms is d i f fe ren t  from tha t  implied by the parent name or  
suf f ix  pame, f o r  example, "-ium", rr-ylium", "-ide", and the t r ad i t i ona l  
subtractive suff ixes  such a s  fr-yl",  Il-ene", and It-yne". 
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TABLE 1: Suffix08 and Substituant Prefix Endings for 
D08oribing Radical and Ionic Center8 

Substituent 
Prefix Ending" 

Operation Suffix 

1. Udit ion of H+ 

SH2 
sulfane 

CH4 
methane 

C5H5N 
pyridine 

2. LO88 O f  Ht 
a.  

PH3 
phosphane 

CH4 
methane 

b.** 

CH3-SO3H 
methanesulfonic 
acid 

C .  ** 
R-XH 

CH3-SH 
methanethiol 

+€I+ 
___) 

tHt 
4 

tHt - 
tHt 

.__I) 

-H+ 

-H+ 

L 

_3 

-H+ 
-c.) 

-yx+ 

-H+ - 
-H+ 

-H+ 

- 
.-c) 

[SH3It 
sulfonium 

[CHgI' 
methanium 

[C5H6Nlt 
pyridinium 

-ids 

tE%(-1IC 

[PHZI- 
phosphanide 

[CH31- 
methanide 

[ CH3-S03] - 
methanesulfonate 

-ate 

R-X' 

CH3-S' 
methanethiolate 

-H 

-H' 

- - 
-H ' 
4 

-H* 
c_) 

-H' 

-H. 

- 
4 

-H* 
_3 

-R* 
4 

-CH3*, 

-R* 
N 

-CH3*, 

-0niumyl 
-irnayl 

- IEHXI + 

- [SH21t 
sulfoniumyl 

-[CH4It 
methaniumyl 

- [CgHgNl 
pyridiniumyl 

-idyl 

- Wx-21-  

-"pH]- 
phosphanidyl 

-[CH21- 
methanidyl 

- [SO31 - 
sul f onat o 

-id0 

--x- 

-S- 
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, -CO2', carboxylato. 
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TABLE 1: Suffixarr and Subrrtituant Prefix Ending6 .........( cont'd.) 

Oparation Suffix Subrtituant 
Prafix Ending 

3. Addition of H' 

E H ,  

BH3 
borane 

CH4 
methane 

5 .  Lor6 of Xi* 

$4 

CH4 
methane 

tH' 
_3 

+H- * 

4- 
_3 

-H- - 
-H 
_3 

-H* * 

-ui& 

t E 4 t l l -  

~ 3 ~ 4  I - 

-yliuln 

tEH,-lI+ 

boranuide* 

[ C H 3 I t  
methylium 

- Y l  

Wx-11 

' 
methyl 

-H + 

-H* 
4 

-H* - 
-H* + 

-H* 
P 

-H* + 

-yliulnyl 

- Wx-21 

-[CH21+ 
methyliumyl 

y l o . .  . y l  

- t=x-21 

-[CH21 
ylomet hy 1 

* In inorganic nomenclature, this anion is named tetrahydroborate (1-) 6a. 

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 o f  the 
neutral parent structure, as illustrated by the following examples. 
Examples* : 

1. Removal of electrons. 

[CH2=CH-CH,I0+ propene radical cation 

2 .  Addition of electrons. 
a. [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 sign7. It is 
recognized that in mass is used8, fol- 
lowing well-established tradition in that field. 

spectroscopy the opposite sequence 
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b. .- 
2 , 2 - (cyclohexa-2 , 5-diene-lr4-diyli- 

dene)dimalononitrile radical anion 
3 2  

3. Removal of hydride ions. 

[,&$.I' 4 3  

4 .  Removal of hydrons*. 

5. Addition of hydrons* 
a, 

2 

b. 

'I 

3H-benzo[d] [l, 2,3]dithiazole ion(1t) 
3H-1,2,3-benzodithiazole ion(1t) 

pentane-2,Q-dione ion(1-) 
acetylacetonate ion 

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

bis [2- (dimethylamino) thiazolidinel 
sulfate** 

sulfate" * 

2-ethylbenzene-lI4-diamine monohydro- 
chloride** 

6 .  Zwitterions (internally compensating charges). 
a. 

3,4-diphenyl-1,2,3-oxadiazolidin-5-one 
zwitterionic didehydro derivative 

* The name hydron is a gener,: name for the hydrogen cation, i.e., the na- 
turally occurring mixture of protons, deuterons, and tritons9 . The name 
proton is restricted to the hydrogen cation having the mass number 1, i.e., 
IHt. 

** 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 like "addition 
compound of.. . .with methyl iodide" or I * , .  . .with iodomethane" are preferred. 
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b. 
(4-carboxy-2-hydroxypheny1)trimethyl- 

ammonium hydroxide inner s a l t  
4 - carboxy- 2 -hydroxy - N, N, N-t rimet hyl-  

anilinium hydroxide inner s a l t  5 6  

RECOMMENDATIONS 

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

RC-80.1. Locant8 for auffiros indicating posit ions of operation or  substi- 
tu t ion  i n  a parent hydride a re  t o  'be placed preferably d i rec t ly  before the 
suf f ix  t o  which they r e fe r  i n  uncontracted names, f o r  example, but-2-eneI 
naphthalene-1,4-disulfonic acid, azulen-2-ylI and 9,10-butanoanthracen-2- 
y l .  However, i n  contracted names such locants preferably precede the name, 
for  example, 2-anthryl. 

Note: In  the  1979 IUPAC Organic Rules, locants are  c i t ed  before such 
suff ixes  only when other locants appear i n  f ront  of the name of the 
parent hydride , fo r  example , 3H-indol-2-y12d. 

RC-80.2, Tho 8ubtS8CtiV. 8 U f f b . 8  f'-.n." I "-p." I . t C .  , md hydro ptOfi%.8 
are  used i n  the manner prescribed by 
saturated or  saturated posit ions i n  parent hydrides3br 4bf loa, l l a .  

the  system i n  use fo r  designating un- 

Not. 1: Radical o r  ion ic  posit ions a re  preferred t o  posit ions of unsa- 
tu ra t ion  expressed by the subtractive suff ixes  fo r  assigning low lo- 
cants, when there  is a choice, T h i s  i s  consistent w i t h  pr inciples  i n  
the 1979  IUPAC Organic Rule+. However, the hierarchy of s t ruc tura l  
features of organic compounds f o r  numbering preferences i s  under fur ther  
s tudy  by the Commission and changes may be incorporated i n  f u t u r e  recom- 
mendations. 
Noto 2: Although the 1979 IUPAC Organic Rules provide t h a t  hydro pre- 
f ixes  may be e i the r  detachable or  nondetachable2f , i n  these recommenda- 
t ions and i n  the first par t  of a complete revision of the 1979 edit ion5 
they are  t rea ted  as nondetachable. Although a t  t h i s  time the Commission 
favors treatment of hydro prefixes a s  nondetachable, t h i s  pr inciple  has 
important implications f o r  the numbering of organic s t ructures  and i s  
therefore under continued study by the Commission. 

RC-80.3. Indic8t.d hydr0g.n i s  used i n  the manner given i n  the 1979  IUPAC 
Organic Rules f o r  parent hydrideslobf I l b  and f o r  pr incipal  charac te r i s t ic  
groups and f ree  valence posit ions ("added hydrogen") 2g. 

"added" hydrogen are  under study by Not.: The concepts of indicated and 
the the Commission. 

* For convenience, modifications t o  the 1979  IUPAC Organic Rules1 t o  be 
included i n  the first par t  of a complete revision of the 1979 edit ion5 tha t  
are  used i n  these recommendations a re  outlined here br ie f ly .  
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RC-80.4. ~ l l  neutral  subst i tuents  of radical o r  ion ic  parent hydrides are  
expressed by the usual prefixes of organic nomenclaturelr5. In  other 
words, suff ixes  expressing neutral  charac te r i s t ic  groups a re  not added t o  
names of radical  o r  ion ic  parent hydrides. However, s u f f i x e s  expressing 
i o n i c  c h a r a c t e r i s t i c  groups can be added t o  names of ion ic  parent hydrides 
(see RC-82.5.4 , RC-83.4.4 , and RC-84.1.2) , and s u f f i x e s  expressing neutral  
or i o n i c  c h a r a c t e r i s t i c  groups may be added t o  names of zwitterionic parent 
hydrides (see RC-84 .1 .1 )  . 

Note: The pr inciple  maintained by t h i s  recommendation i s  tha t  the name 
of a radical  should end wi th  a radical  suf f ix  and the name of a nonradi- 
ca l  ionic  compound should end wi th  an ionic  suf f ix .  

RC-80.5. The operational suff ixes  "-ylene"lOc, "-ylidene"3cr lod, and "-yl- 
idyne'TlOe used i n  Sections A and B of the 1979  IUPAC Organic Rules1 a re  re- 
tained i n  these recommendations, but with r e s t r i c t ed  meanings. The suf f ix  
"-ylene" i s  used t o  describe the substi tuent groups -CH2- (methylene) , 
-CH2-CH2- (ethylene),  and -CgH4- (phenylene) only; methylene i s  used 
only when two bonds from the CH2 group are  not attached t o  a s ingle  atom of 
a parent s t ructure .  The suff ixes  "-ylidene" and "-ylidyne" a re  used t o  
describe groups i n  which two and three hydrogen atoms, respectively, have 
been removed from the same ske le ta l  atom of a parent hydride and the re- 
sul t ing bonds a re  attached t o  a single atom of a parent s t ructure ,  thereby 
describing the presence of a double or  t r i p l e  bond, respectively, between 
the subst i tut ing group and a parent s t ructure  o r  a parent subst i tuent .  

RC-80.6. Substituent acyl groups derived from organic acids are  expressed 
by prefixes derived from the name of the acid,  fo r  example, cyclohexanecar- 
bony1 (from cyclohexanecarboxylic ac id ) ,  and phenylphosphonyl (from phenyl- 
phosphonic acid) ;  however, t h i s  concept i s  s t i l l  under study by the Commis- 
sion. 

Note: In  the 1979  IUPAC Organic Rules, acyl groups a s  subst i tuents  a re  
expressed by means of t r i v i a l  names o r  by compound prefixes2h, fo r  
example, acetyl  and cyclohexylcarbonyl. 

RC-80.7. Sulfenic acidzil selenenic acid2j,  and related names, such a s  
sulfenamide and sulfenyl,  a re  not recommended i n  the first par t  of a com- 
p le te  revision of the 1979 edi t ion of the IUPAC Organic Rules5, and there- 
fore are not used i n  these recommendations. 

RC-80.8. Substituent pref ixes  derived from acyclic parent hydrides. In 
these recommendations, a substi tuent pref ix  derived from an acyclic parent 
hydride named by the f u l l  systematic procedure, i . e . ,  by replacement of the 
f i n a l  rrelr of the parent a s  I1-yl" and " - y l i -  
dene" or  by adding suff ixes  such as  "-diylidene" and "-diyl"  t o  the parent 
hydride name, may designate f ree  valences a t  any posit ion along an un- 
branched chain. with tha t  given i n  Section D 
of the 1979 IUPAC Organic Rules4Cf10f and supersedes the procedure given i n  
Section AIOg of the 1979  IUPAC Organic Rules and the ACS recommendations 
fo r  naming chain must tenninate a t  the 
f r ee  valence posit ion.  It must be noted tha t  t h i s  procedure requires the 
c i ta t ion  of the  locant 111" when the f ree  valence posit ion i s  a t  a terminal 

hydride name by suff ixes  such 

This procedure i s  consistent 

silanes12a, i n  which the pr incipal  
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chain posit ion,  fo r  example, propan-l-yl. HoweverI use of "contracted" 
substi tuent pref ix  names, f o r  example, propyl, s t i l l  defines the f ree  
valence a t  a terminal posit ion of the chain and no locant need be ci ted;  
thus, the names propyl and propan-l-yl a re  synonymous fo r  C H ~ - C H ~ - C H Z - ~  
and the names isopropyl and propan-2-yl are  synonymous f o r  (CH3)2CH-. 

The names f o r  the substi tuent groups HS-, HSe-, and HTe- as  prefixes 
are  "sulfanyl-", "selanyl-I!, and "tellanyl-" i n  these recommendations, 
ra ther  than "mercapto-"2k, fthydroseleno-f12J , (and presumably "hydrotel- 
luro-"2m) , as  i n  the 1979 IUPAC Organic Rules1. 

RC-80.9. Systematic names for acyclic parent hydrides 

RC-80.9.1. Names fo r  mononuclear parent hydrides of twenty-one elements 
fo r  use i n  systematic subst i tut ive nomenclature a re  given i n  Table 2 .  

Note: Except f o r  BiH3, CH4,  and the chalcogen hydrides, these names 
are  formed by adding 'be" t o  the replacement (r 'arr) prefixes3df 4d. 
Because of conf l ic t s  w i t h  Hantzsch-Widman names fo r  heteromonocy- 
cles3ef111 stems fo r  mononuclear hydrides of bismuth and the chalco- 
gen elements a re  "bismuth", "oxid", "sulf" , "sel"  , " t e l l "  , and t'pol". 

TABLE 2. N8me8 for Mononuclear Parent Hydrides i n  IUPAC 
Systematic Substitutive Noatenclature 

BH3 borane NH3 azane* OH2 oxidane FH fluorane 
CH4 methane PH3 phosphane SH2 sulfane C1H chlorane 
SiHq s i lane  AsH3 arsane SeH2 selane B r H  bromane 
GeH4 germane SbH3 stibane TeH2 te l lane  I H  iodane 
SnHq stannane BiH3 bismuthane PoH2 polane A t H  astatane 
PbH4 plumbane 

* "Amine" i s  used a s  a subst i tutable  parent hydride name f o r  NH3 
i n  one of the t r ad i t i ona l  methods fo r  naming amineszn. However, 
it is  not used a s  such i n  these revised recommendations. 

RC-80.9.2, Polynuclear hydrocarbons1Oh. The names ethane , propane , and 
butane fo r  the unbranched saturated acyclic hydrocarbons C2H6, C3HaI and 
C q H 1 0  are  retained. The names f o r  higher polynuclear unbranched satur- 
a ted hydrocarbons a re  formed by combining a numerical pref ix  equal t o  
the number of carbon atoms i n  the chain with the ending rlanetfl f o r  exam- 
p le  , 2entane , icosane , and t r i t r iacontane  . 
RC-80.9.3. 
drocarbons are  formed by 
of atoms of the element i n  the chain 
dride i n  RC-8O.9.lqe, f o r  example, dis i lane,  tr iazane, te t rasulfane.  

Names f o r  polynuclear acyclic parent hydrides other than hy- 
equal t o  the number 

t o  the name of the mononuclear hy- 
adding a numerical pref ix  
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RC-80.10. R8dicofunction.l nomoncl8turo2P. Since t h i s  system of nomencla- 
tu re  i s  deemphasized i n  the the  first par t  of a revision of the 1979 edi- 
t i on  of the IUPAC Organic Rules5, radicofunctional nomenclature, o r  t ha t  
which might be considered a s  such i n  origin,  f o r  example, methylamine, w i l l  
not be used fo r  ions i n  these recommendations. 
However, the radicofunctional method fo r  naming ions, i . e . ,  the  c i t a t ion  of 
the c lass  name "cationff o r  "anion" a s  a separate word following the name of 
the radical ,  i s  included, but only a s  a l e s s  preferred a l te rna t ive .  A l -  
though useful fo r  simple ions, i t s  value fo r  describing complex polyionic 
s t ructures  i s  severely reduced because pref ix  names fo r  indicating ionic  
subst i tuents  cannot be generated. 

naming derived radicals  or  

RC-80.11. Multiplic8tivo nomoacl8turo. Two methods extensively used fo r  
naming assemblies of ident ica l  un i t s  t ha t  involve divalent or  multivalent 
substi tuent pref ix  names w i l l  be used i n  these recommendations. 

IUPAC Organic Rules2q, mult ipl ies  only 
ident ica l  parent compounds, i . e . ,  parent hydrides and a pr incipal  charac- 
t e r i s t i c  group, i f  any. This method requires tha t  a connecting multipart 
divalent o r  polyvalent substi tuent pref ix  name be symmetrical. Subs t i -  
tuents  t o  the parent hydride, other than the pr incipal  charac te r i s t ic  
group, a re  expressed by prefixes c i ted  i n  f ront  of the divalent o r  multi- 
valent substi tuent pref ix  name. 

The other method, used i n  CAS index mult ipl ies  two or  
more ident ica l  parent hydrides and a l l  attached subst i tuents ,  including 
pr incipal  charac te r i s t ic  groups, i f  any. In t h i s  method, a l l  subst i tuents  
attached t o  the parent hydride must be symmetrically positioned. 

Note: Prior  t o  1972 (Volume 76), unsymmetrical two-part multiplying sub- 
s t i t uen t  pref ix  names were a l so  permitted i n  CAS index nomenclature. 

One method, codified i n  the 1979  

Example : 

I W A C  name: 
CAS name: 

616' -dichloro-3,3' - (methylenedioxy) dibenzoic acid 
3,3' - [methylenebis (oxy) 1 b i s  [ 6-chlorobenzoic acid] 

RC-81. Radicals (replaces C-81') 

€ 0 8 1 . 0 .  Introduction. For the purposes of organic nomenclature, a parent 
radical  i s  a molecular compound removal of one or  
more hydrogen atoms from one o r  more atoms of a parent hydride, a parent 
compound, o r  a hydro derivative of e i ther .  An atom a t  which the resul t ing 
(nonbonding) e lec t ron(s )  i s  (are)  considered t o  reside i s  cal led a radical  
center. An atom wi th  one f ree  (nonbonding) electron is  a monovalent rad- 
i c a l  center; an atom wi th  two (or  three)  f ree  (nonbonding) electrons,  which 
may be paired, i .e . ,  having an t ipara l le l  spins ( s ing le t ) ,  o r  unpaired, 

formally derived by the  
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i. e . ,  having pa ra l l e l  spins ( t r i p l e t ) ,  but which cannot be nonbonding 
electron pa i r s  ("lone pairs") of t ha t  atom i n  the parent s t ruc ture  i s  
cal led a divalent (or t r i va l en t )  radical  center. A parent radical  wi th  two 
or  more monovalent radical  centers i s  cal led a diradical ,  t r i r a d i c a l ,  e tc .  

RC-81.1. Radical Centerr in  Parent Hydridmr 

RC-81.1.1. Monovalent radical centerr in 88tW8t.d acyclic and monocy- 
clic hydrocarbon8, and the mononualear BH4 parent hydrider of the carbon 
f d l y .  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; o r  from 
any of the mononuclear parent hydrides methane (CH4) , s i lane  ( S i H 4 1 ,  
germane (GeHq), stannane (SnHq), o r  plumbane (PbHq) i s  named by replac- 
ing the Il-ane" ending of the name of the parent hydride by n-yln4f,10i. 
Examples : 

H3C. 

CH3-CHs-tHz 
3 2 1  

UH 

methyl 

cyclobutyl 

1-methylethyl 
propan-2-yl (see RC-81.1.2 and RC-80.8) 
isopropyl ( t rad i t iona l  name; see item 1, 

Appendix, L i s t  A) 

RC-81.1.2. Monovalent radical centerr i n  parent hydrider other than 
those described by RC-81.1.1. A radical  center fonnally 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, i s  named by adding the operational 
suf f ix  a-yl"  t o  the name of the parent hydride, e l iding the f i n a l  f'e'f of 
the name of the parent hydride, i f  present. The t r i v i a l  name phenylloj, 
and the abbreviated (or  contracted) names naphthyl, anthryl,  phenan- 
t h r y l l o k ;  fury l ,  pyridyl, piperidyl,  quinolyl, isoquinolyl, t h i e n ~ l ~ ~ ;  
and hydrazy12r a re  retained. Locants describing the posi t ion of the 
radical  center f o r  these abbreviated names a re  placed i n  f ront  of the 
names (see RC-80.1) .  

names phosphane and arsane4Qf6b must be used Note 1: The systematic 

* This  recommendation i s  consistent with the generalized pr inciples  f o r  
naming and numbering acyclic substi tuent prefixes a s  given i n  Section D of 
the 1979 IUPAC Organic Rules4cr10f ra ther  than t h e  pr inciples  of Section 
AIOg and the ACS s i l i con  rules12af where the pr incipal  chain must term- 
ina te  a t  the  f ree  valence posit ion (see a lso  RC-80.8). 
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f o r  naming t h e  radicals  derived from the mononuclear parent hydrides 
PH3 and AsH3 according t o  t h i s  recommendation, because use of the 
t r ad i t i ona l  names phosphine and arsine4gr 6b w i l l  generate the names 
phosphinyll2b and arsinyl13bl which are t r ad i t i ona l  pref ix  names f o r  
the  0x0 phosphoric and arsenic  acid groups HzP(0)- and HzAs(O)--,  
respectively, a s  substi tuents.  Even though the names phosphinoyl and 
arsinoyl a re  recommended i n  the 1979 IUPAC Organic Rules f o r  these 
groups4h, ambiguity would s t i l l  ex i s t .  
N o t e  2: The t r ad i t i ona l  names phosphino, arsino, s t ibino,  and bis-  
muthinoli a re  less acceptable a l te rna t ive  names f o r  the  radicals  
H2P. , H2As. , H2Sb* , and H&*. 

N o t e  3: The name saminyllf f o r  the parent radical  H2N* used i n  the 
1979  IUPAC Organic RulesZf i s  continued i n  theee recommendations a s  
an a l te rna t ive  t o  ftazanyllt, derived from the parent hydride name 
azane6bil4, even though "amine" i s  not used a s  a parent hydride name 
f o r  NH3 herein" (see a lso  footnote t o  Table 2 i n  RC-80.9 .1) .  

N o t e  4:  The names of the radicals  HO* and HO-0. a re  hydroxyl6c and 
hydroperoxyl28, respectively, but , i n  keeping wi th  t r ad i t i on ,  a re  not 
used a s  parent radical  names i n  For names of 
such "substitutedll radicals,  see RC-81.2.4. 

these recommendations. 

Examples : 

HS sulfanyl ( t r i v i a l  name: mercapto**2k) 

HpN azanyl* * * 
aminyl 

( t rad i t iona l  name: amino) 

HpB* boranyl (previously4j and i n  inorganic 
nomenclature recommendations6dI boryl) 

phosphanyll6 (see RC-80.8) 

(see RC-80.8) 

(CH&C--O-b%h [ (2-methylpropan-2-yl) oxy J triphenyl-l.5- 

t ert-butoxyt r iphenylph~sphoranyl~ 

SiH3-6iH -SiH3 t risilan-2-yl 
3 2 1  

* Although the name consistent wi th  parent hydride 
names, such a s  phosphine and arsine,  and i s  used as such by Bei ls te in ,  it 
i s  not used a s  a parent hydride name i n  these recommendations because it 
has a l so  been added t o  the name of a radical  t o  form the  name of a parent 
compoundl5, fo r  example butylamine. In  these recommendations, the term 
"amine" i s  used only as a suf f ix  t o  denote the attachment of the -NH2 
group t o  a parent hydride, f o r  example, pyridin-2-amine. 

** The name mercapto i s  not used a s  a parent radical  name i n  these recom- 
mendations. For names of such "substituted" radicals,  see RC-81.2.5. 
*** The t r i v i a l  name amidogen i s  used f o r  H2N. i n  CAS index n ~ m e n c l a t u r e ~ ~ c .  

rlamineff would be qui te  
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CH3 -N=N-N-CH3 1,3-dimethyltriaz-2-en-l-y1 
3 2 1  

CH3--S-!(CH& 1 , 1,2-trimethyl-1S~-disulfan-l-yl~6 
2 1  

1 

bicyclo [2.  2.11 heptan-2-yl (previouslylOml 
bicyclo[2.2.l]hept-2-yl) 

"0; 5 

4 

9 10 1 
spiro [4.5] decan-8-yl (previouslylon, spiro- 

[ 4.51 dec-8-yl) 

6 6 H  cyclopenta-2,4-dien-l-yl 
3 -  

2 

1 -6' 
5 0 3  

4 

F3C 5 's 

F3C 4 s' 

2 

7 6  

2H-pyran-6-yl 

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

1 H-phenalen-4 -yl 

lIl '-biphenyl-3-yl 
3'2' 6 5  

RC-81.1.3. Divalont and trivalent radical contar8 i n  a neutral  parent 
hydride are  derived formally by the removal of two or  three hydrogen 
atoms from the same ske le ta l  atom of a parent hydride, a parent com- 
pound, or a hydro derivative of e i ther .  

Nomenclature methods f o r  describing divalent and t r iva l en t  radical  
centers a re  complicated by current def ini t ions of the term "radi- 
cal"7117. According t o  these def ini t ions and many experts i n  the f i e ld ,  
the f ree  (nonbonding) electrons of a radical  must be unpaired and there- 
fore a divalent radical  center i n  which the f ree  (nonbonding) electrons 
are  paired (s inglet  s t a t e )  i s  not considered t o  be a radical .  Hence, 
there  i s  objection t o  the use of "radical suffixes",  such a s  "-diyl" and 
"-ylidene", t o  describe such divalent radical  centers.  However, i n  
these recommendations, the radical  suffixes "-ylidene" and 'I- ylidyne" 
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are used t o  describe divalent  and t r i v a l e n t  r a d i c a l  cen te r s  regardless  
of t h e  e l e c t r o n i c  s ta te  of t he  f r e e  (nonbonding) e l ec t rons .  Alternat ive 
su f f ixes ,  such as "-ylidene" and 'I-diyl", should not be used t o  d i f f e r -  
e n t i a t e  between a s i n g l e t  and a t r i p l e t  state.  If necessary, such a 
d i s t i n c t i o n  should be made by adding t h e  separate  word " s ing le t "  o r  
" t r i p l e t "  t o  t h e  name of t h e  divalent  r ad ica l .  

RC-81.1.3.1. Carbene8, carbyn.8, nitr.n.8, and 8ilyl.nes. Divalent 
r a d i c a l  cen te r s  derived formally by t h e  removal of two hydrogen atoms 
from t h e  mononuclear parent hydrides CHq,  NH3, and S i H 4 ,  i . e . ,  H2$ 
and/or H2C:, H i :  and/or HN: , and H2Sl and/or H2Si:, respect ively,  may 
be named carbene (o r  methylene) 2tl ni t rene* (or aminylene2r) , and 
s i lylene**,  respect ively.  The mononuclear parent hydride derived 
formally by removal of three hydrogen atoms from CH4,  i . e .  , H i *  
and/or H;: , may be named carbyne. Derivatives of t h e m  parent hy- 
drides a r e  named according t o  t h e  usual p r i n c i p l e s  of s u b s t i t u t i v e  
nomenclature. 

Not.: A generally accepted p r inc ip l e  of s u b s t i t u t i v e  nomenclature 
does not allow a s t r u c t u r e  containing a carbene carbon atom i n  a 
carbon chain o r  r ing  t o  be named as a de r iva t ive  of carbene o r  
methylene; therefore ,  such s t r u c t u r e s  should be named according t o  
RC-81.1.3.2 o r  RC-81.1.3.3, below. However, such r a d i c a l s  a r e  in-  
eluded i n  the  general  c l a s s  known a s  carbenes. 

, 

Examples : 

CH,-~: and/or CH,-N: 

L .  

C6H5-CH2-+H and/or CsH5 -CHz-SiH 

C6H5-9* and/or C6H5-6: 

diphenylcarbene 
diphenylmethylene 

b i s  (methoxycarbonyl) - 
carbene 

bis  (methoxycarbonyl) - 
methylene 

methylnit rene 
met hy laminy lene 

benzylsilylene 

phenylcarbyne 

* The name n i t r ene  i s  widely used i n  t h e  l i t e r a t u r e ;  t h e  name imino a l s o  
has been used. The t r i v i a l  name imidogen is  used i n  CAS index nomencla- 
t u re l3c .  
** Because the well  known i n  t h e  l i t e r a t u r e  a s  
s i l e n e l 8 ,  t h i s  name cannot be used f o r  t h e  mononuclear parent r a d i c a l  H2Sf 
and/or H2Si:. "si lylene"12a i s  widely used i n  t h e  l i t e r a t u r e  and 
i n  CAS index n o m e n ~ l a t u r e ~ 3 ~ .  

compound C H 2 5 S i H 2  i s  qu i t e  

The name 
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RC-81.1.3.2. Divalent and trivalent radical center8 other than thone 
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 methylene2t, aminylene2r, and 
silylenel2at are used in RC-81.1.3.1 above, the suffix If-ylene" 
for describing other divalent radical centers is no longer recom- 
mended (see RC-80.5) . 

Examples : 

phosphanylidene (the traditional name is phos- 
phosphinidene12b, but phosphinediyl accord- 
ing to the 1979 IUPAC Organic Rules4m) 

H!: and/or HP: 

diazanylidene 
hydrazinylidene (traditional parent 

hydride name14) 
(trivial name: hydrazono2u) 
(not aminonitrene) 

H~N-$: and/or H,N- N: 
2 1  2 1  

H ~ P - ~ :  and/or H,P-P: diphosphanylidene 
2 1  2 1  

.. prop-2-en-l-ylidene 
CH,=CH-$H and/or CH,=CH-CH 
3 2 1  3 2 1  

l-chloro-2-phenylethylidene 
(not benzylchlorocarbene) 

C~HS-CH~-~-CI 
2 1  

and/or 

1,1,1,4,4,4-hexafluoro-3-oxobutan-2-ylidene 

[3,3,3-trifluoro-2-oxo-l- (trifluoromethyl) - 
(see RC-80.8) 

propylidene (see RC-80.8) 

cF3-~o-$-c~,  

and/or 

CF3--CO-&-CFS 

c c -  and/or c c :  cyclohexylidene 

2 3  2 3  

IS?& and/or 1s-c: 4H-thiopyran-4-ylidene w 
8 5  

w 
6 5  
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3-phenyl-2-[phenyl(trimethylsilyl)methyll-4,4-bis(tr~ethylsilyl 

3-phenyl-4- [phenyl (trimethylsilyl)methyll-2 , 2-bis (trimethylsilyl 
l-silacyclobut-2-en-l-ylidene* (replacement name3g) 

1 , 2-dihydrosilet-l-ylidene* (Hant zsch-Widman name3ef 11) 

CH3-CH2-{* and/or CH3-CH2-t: propy 1 idy ne 
3 2 1  3 2 1  

RC-81.1.3.3. The X-convontionl6 (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 5-conventionl6. Locants for the radical centers are 
followed by the symbol An, 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 
at oms. 

Examples : 

ci2{ and/or ci2c: 

c,H~-(: and/or c,H,-N: 

F{. and/or F;: 

dichloro-5 2-methane 

phenyl-hl-azane 

f luoro-Ll-methane 

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

** Use of the L-convention16 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 
h-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-$H and/or C H 2 = c ~ - &  1~2-prop-2-ene 
3 2 1  3 2 1  

6 1  6 1  

5 @ 3  and/or 5@C: 

4 3  4 3  

2A2-bicyclo [ 2.2 .11  hept-5-ene 

RC-81.1.4. Nondet8ch8ble hydro prefixes vb. 8dded (indic8t.d) hydro- 
gen. A r a d i c a l  center  a t  a pos i t i on  i n  a c y c l i c  parent hydride hav- 
ing the  maximum number of noncumulative double bonds where the re  i s  
an i n s u f f i c i e n t  number of d i r e c t l y  the  rec- 
ommendations f o r  the use of "-yl" o r  "-ylidene" given above i s  de- 
r ived formally from a dihydro de r iva t ive  of t h e  cyclic parent hy- 
dride. Such a r a d i c a l  center  may be described by using nondetachable 
hydro pref ixes2f  (see a l s o  RC-80.2) o r  by applying t h e  p r i n c i p l e  of 
indicated (added) hydrogen29 (see RC-80.3) . I n  t h e  l a t t e r  method, 
t h e  "hydro" de r iva t ive  i s  described by specifying t h e  hydrogen atom 
of a dihydro p a i r  t h a t  remains a f t e r  t he  r a d i c a l  cen te r  i s  created by 
c i t i n g  an i t a l i c  c a p i t a l  H ( H )  and t h e  locant  of the s k e l e t a l  atom a t  
which t h e  hydrogen atom resides ,  both enclosed i n  a set of paren- 
theses  and i n s e r t e d  i n t o  the  name of t he  corresponding unsaturated 
parent hydride immediately a f t e r  the locant  f o r  the r a d i c a l  center*.  
Example : 

hydrogen atoms t o  apply 

1 

2,3-dihydrothiazol-3-yl 
thiazol-3 (2H) - y l  

RC-81.1.5. A number of trivi.1 and abbrovi8tad naXlO6, o the r  than those 
given i n  RC-81.1.2,  above, have a long and well-established usage f o r  
expressing subs t i t uen t  groups a s  p re f ixes  and f o r  naming r ad ica l s ;  
t he re fo re  they a r e  recognized throughout t he  1 9 7 9  IUPAC Organic R u l e d .  
Although each of these groups can be named e a s i l y  by t h e  systematic 
methods given above, t h e i r  t r i v i a l  o r  abbreviated names a r e  acceptable 
a s  names f o r  radicals and a r e  given i n  t h e  Appendix. 

RC-81.2. Radical canters on ch8r8ctaristic groups. Although r a d i c a l  cen- 
t e r s  located on c h a r a c t e r i s t i c  groups can be described on t h e  b a s i s  of par- 
ent  r ad ica l s  derived from parent hydrides a s  given above i n  RC-81.1,  it i s  
of ten much more convenient and/or des i r ab le  t o  describe a r a d i c a l  center  on. 
t he  bas i s  of a l a r g e r  parent s t ruc tu re ,  such as a parent hydride together  

* This procedure i s  exact ly  analogous t o  t h e  use of " indicated hydrogen" t o  
describe sa tu ra t ed  r ing  pos i t i ons  t h a t  remain a f t e r  t he  introduct ion of 
su f f ixes  f o r  p r i n c i p a l  c h a r a c t e r i s t i c  groups, such a s  "-one", i n t o  the  name 
of a parent r i ng  o r  r ing  system t h a t  otherwise expresses the maximum number 
of noncumulative double bondsag. 
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with a pr incipal  charac te r i s t ic  group, o r  t o  use names tha t  have become es- 
tablished i n  the l i t e r a t u r e ,  The following subsections provide recommen- 
dations fo r  describing radical  centers on some, but not a l l ,  of the charac- 
t e r i s t i c  groups of subs t i tu t ive  nomenclature. 

RC-81.2.1. E8trbli8h.d or tr8ditioh.l nrm.8. Names f o r  describing rad- 
i c a l  centers on cer ta in  charac te r i s t ic  groups have become established i n  
the l i t e r a t u r e .  Some of these " t radi t ional"  names follow the recommen- 
dation given i n  the 1979 IUPAC Organic RulesZt, whereby an "1" is  added 
t o  the name of the substi tuent pref ix  fo r  the charac te r i s t ic  group, i f  a 
terminal "1" i s  not already present. Thus, HO2C. i s  "carbo~y1~~19;  HO. 
and HOO. are  "hydroxyl"6c and "hydroperoxyl"2s, respectively, (see a l so  
Note 4 carbony16c; 0;: (and/or O S t )  

and 02; (and/or 02s; ) and "sulfonyl"2Vi 6 C l  respec- 
t ive ly ,  and t h e i r  selenium and tellurium analogs a re  qui te  analogous, 
fo r  example, Oie: (and/or OSet ) i s  "seleninylii2jr 6c; and 'ClO2 and .C103 
are  chlory16c and perchlory16c, respectively. Contracted names, such a s  
"acetoxyl" and "methoxyl", and even the term Iroxyl" (see RC-81.2.4) , may 
also be considered t o  have been derived i n  t h i s  manner. 

considered t o  have been derived 
from a substi tuent pref ix  name ending i n  "o", by replacing the "0" with 
' fy l " .  Thus, NC. i s  " ~ y a n y l " ~ ~ ;  CN. i s  "isocyanylff19; ON. and O2N. a re  
"nitrosyl"6c and W.tryl"6c,  respectively; *N3 i s  " a ~ i d y l " * ~ g ;  and * C l O  
i s  "chlorosyl"6C. The name f1amhy11'2r and the term " t h i y l "  (see RC- 
81.2.5) can a l so  be considered a s  having been derived i n  t h i s  manner. 
However, t h i s  method cannot be c l a s s i f i ed  as  a general one, because it 
can eas i ly  lead t o  the same name f o r  other groups. For example, replac- 
ing the "0" of sulfino",  the substi tuent pref ix  name f o r  HOZS-, by "y l"  
leads d i rec t ly  t o  the name f o r  0;: (and/or OSS), given above; and the 
method cannot be applied t o  monovalent halo radicals ,  because the re- 
su l t ing  names a re  the names f o r  O2E- groups, f o r  example, chlory12wi6c. 

RC-81.2.2. Aayl r8dic.18, i . e . ,  radicals  wi th  a t  l e a s t  one chalcogen o r  
nitrogen atom attached t o  the radical  center by a (formal) double bond 
and which may be considered t o  have been derived formally by the lo s s  of 
the hydroxy group from a l l  acid charac te r i s t ic  groups expressed by the 
name of the acid a re  named by replacing the 'I-ic acid" o r  "-carboxylic 
acid" ending of the name of the  acid with -"yl", r'-oyl"r o r  "-carbonyl", 
according t o  the method f o r  forming the name of the corresponding acid 
halide2Xi 4n. 

t o  RC-81 .1 .2 ) ;  Ot (and/or O C t )  i s  
a re  "sulfinyl"2VI 6 C  

A few other established names may be 

* To avoid any poss ib i l i ty  of ambiguity, it i s  only necessary t o  keep 
clear ly  i n  mind tha t  t h i s  name is  derived from "azido", the  name f o r  the N3 
group a s  a substi tuent prefix,  and not from "azide", the name f o r  the N3- 
anion. No confusion should occur i f  it is  remembered tha t  the azide anion 
lacks hydrogen atoms, which a re  necessary t o  generate the If- idyl"  suf f ix  
fo r  describing systematically an anionic substi tuent a s  a pref ix  (see RC- 
83.4.7.3). 
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Note: Compound prefixes fo r  naming acyl substi tuents2h are  not used 
i n  these recommendations fo r  acyl radicals  o r  ions (see RC-80.6). 

Examples : 

0 
It 

CH3-C 

0 
I I  
It 

CHa-Se 

0 

0 0 .!o!. 

acetyl 

hexanethioyl 

propionimidoyl 

cyclohexanecarbonyl 

methaneselenonyl 

dimethylphosphinoyl 

phenylarsonoyl 

terephthaloyl 

RC-81.2.3. R8dio.l aontorr on aitrogm atom8 of .mine, incino, .mid@, or 
imi& charaatorirtic groupu. 

RC-81.2.3.1, Monovalmt radi-l contoto. A monovalent radical  
center formally derived by the removal of one (or  the)  hydrogen atom 
from the nitrogen atom of an amine, imine, amide, o r  imide character- 
i s t i c  group i s  named by adding a suf f ix  "-aminyl", "-iminyl", o r  
Ir-amidyl", "-carboxamidyl" , "-sulfonamidyl", "-dicarboximidyl" , e tc .  , 
t o  the name of the  parent hydride attached t o  the charac te r i s t ic  
group wi th  the radical  center, e l iding the f i n a l  "el1, i f  any, from 
the name of the parent hydride; o r  by replacing the f i n a l  Irerr of a 
t r i v i a l  name f o r  an amine, imine, amide, o r  h i d e  by l l -ylf t .  
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Not. 1: Amides of carboximidic and sulfinimidic acids were named 
as amidines, carboxamidines, or sulfinamidines in the 1979 I W A C  
Organic RuleS2Y; the corresponding suffixes for monovalent radical 
centers on these suffixes would be "-amidinyl", lf-carboxamidinyll', 
and "-sulfinamidinyl", 

Note 2: Although not used in these recommendations for radical 
centers derived from anine, M n e ,  or  amide characteristic groupsr 
the names 'Iazanyl" and I'aminyl'f2r can be used as parent radical 
names in the same way that f'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) 

Not. 3: 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 : 

CHS-NH 

C6H5-NH 

CH~-CHZ-CH=N 

(CH&P=N 

HCO-ti, 

oco-fiH 

$. 
0 

GN. / 

0 

methanaminyl 

anilinyl 
benzenaminyl 

propan-l-iminyl2z 
propylideneaminyl2aa (see Note 2 , above) 
t rimethyl-X5-phosphaniminyl2z 1 

(t rimethylphosphoranylidene) aminyl2aar 4Pr 12b 

t rimethylphosphine imidyll2b 
(see Note 2, above) 

f omamidyl 

pyridine-2-carboxamidyl 

h7- (phenylsulf anyl) anilinyl 
IV-(phenylsulfany1)benzenaminyl 
(not N-phenylbenzenesulfenamidyl; 

see RC-80.7) 

W - (methylsulfanyl) -N- (phenylsulfanyl) - 
benzenecarboximidamidyl (see Note 1 
above) 

succinimidyl 
2,5-dioxopyrrolidin-l-yl (RC-81.1.2) 

pyridine-2,3-dicarboximidyl 
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. Divalont radiaal centers. A divalent radical  center 
formally derived by removal from an amine or  
amide charac te r i s t ic  group is  named as  a derivative of ni t rene,  am- 
inylene (see RC-81.1.3.1) , or  X1-azane (see RC-81.1.3.3) . 
Examples : 

of both hydrogen atoms 

acetylnitrene 
CH3-cO-N: and/or CH~-CO-(: acetylaminylene 

acetyl-Ll-azane (RC-81.1.3.3) 

RC-81.2.4. R8dic.l conters on oxygen 8to.m o f  8cid, peroxy w i d ,  hy- 
droxy, or hydroperoxy ch8r8cteristic 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 charac te r i s t ic  group is  named 
on the basis  of a compound parent radical  name formed by combining the 
name f o r  the  parent hydride o r  acid residue attached t o  the oxygen atom 
with the term "oxyl" o r  "peroxyl" , fo r  example, pentyloxyl, pentan-2-yl- 
peroxyl. The contracted forms methoxyl, ethoxyl, propoxyl, butoxyl, 
phenoxyl, acetoxyl, and aminoxyl are  retained. Substituents t o  such 
compound parent radicals  a re  expressed by prefixes i n  the usual manner. 
Except f o r  the contracted forms noted above, the compound parent radical  
name i s  enclosed i n  parentheses or  brackets (see t h i r d  example below). 

Note 1: The term peroxyl i s  more consistent wi th  terms l i k e  peroxo, 
peroxy, and peroxide, even though "dioxyl" i s  used i n  the 1979  IUPAC 
Organic RulesZt. 
Note 2: The names hydroxyl6c and hydroperoxy12s fo r  the radicals  HOm 
and HO-O., respectively (see a l so  Note 4 t o  RC-81.1.2 and RC-81.2.1)  , 
are  not used when the hydrogen atom has been subst i tuted by another 
atom or  group. 

Examples : 

CHI-0. methoxyl 

CI-CH2-CO-0* chloroacetoxyl 

CHa-O-CH2-CS- 0 methoxy [ ( thioacetyl)  oxyll* 

CH3--[CH&-CO-O-O* hexanoylperoxyl 

* The contracted form thioacetoxyl it could be ambig- 
uous. Brackets enclose the compound parent radical  name i n  the presence of 
the substi tuent since curves a re  used t o  unambiguously describe the struc- 
tu re  i n  the name fo r  the compound parent radical  i t s e l f .  

i s  not used because 
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(Cl-CH&N- 0. b i s  (chloromethyl) aminoxyl* 

(2,2,4,4-tetramethylpentan-3-ylidene)- 

( 1 - tert-butyl-2 , 2 -dimet hylpropylidene ) - 
CHj-C(CH3)z 

CH3-C(CH&--C=N-O. I aminoxyl* (see RC-80.8) 

aminoxyl* (see RC-80.8) 

2,2,6,6-tetramethyl (piperidin-l-yloxyl) 

H3C CH3 

Rc-81.2.5. Radical centorr on rrulfur atom of thio w i d ,  th io l ,  or di- 
thiohydroperoxy ch8t8cterirtia groupr. Although a r a d i c a l  center  for-  
mally derived by the removal of the hydrogen atom from t h e  s u l f u r  atom 
of a t h i o  acid,  t h i o l ,  o r  t h i o  hydroperoxy c h a r a c t e r i s t i c  group can be 
described i n  t h e  same manner a s  a r a d i c a l  center  on t h e  corresponding 
oxygen c h a r a c t e r i s t i c  group (see RC-81.2.4) using t h e  terms " - t h i y l "  and 
"-perthiyl",  usage i n  t h e  l i t e r a t u r e  i s  not consistent** and the re fo re  
it i s  recommended t h a t  these r a d i c a l  centers  be named on t h e  b a s i s  of 
t he  parent r a d i c a l  names su l f any l  and d i su l f any l  (see R C - 8 1 . 1 . 2 ) .  

Examples : 

CHS-CO-3 acetylsulfanyl  

w 5 -  s phenylsulfanyl 

a c e t y l t h i y l  (by analogy wi th  RC-81.2.4) 

phenylthiyl (by analogy wi th  RC-81.2.4) 
(not benzenesulfenyl; see RC-80.7) 

(2-methylpropan-2-yl) d i su l f any l  (see RC-80.8) 
ter t -butyldisulfanyl  (see RC-80.8) 
t e r t -bu ty lpe r th iy l  (by analogy with RC-81.2.4) 

CH3-C(CH&-S-S 

CI-CHZ-CS- 5 [chloro ( th ioace ty l )  I su l f any l  
chloro[ ( th ioace ty l )  t h i y l ]  (by analogy wi th  

RC-81.2.4) 

Rc-81.2.6. Radical contorr on othor ch8ractorirtia group@. A r a d i c a l  
center  formally derived by t h e  removal of hydrogen atoms from charac- 
t e r i s t i c  groups o the r  than those described above i n  RC-81.2.1 through 

* Aminoxyl r a d i c a l s  a r e  named by radicofunctional nomenclature i n  CAS index 
nomenclature by using t h e  funct ional  parent compound name "ni t roxide" a s  a 
c l a s s  f o r  example; b i s  (chloromethyl) n i t rox ide .  

** For instance both t h e  names benzenethiyl, presumably derived from benz- 
enethiol ,  and phenylthiyl,  by analogy w i t h  phenyloxyl, t he  uncontracted 
form of phenoxyl (see RC-81.2.41, a r e  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 : 

CH3-CH2-O-S* ethoxysulfanyl 

C6H5-CO-S-O-O. (benzoylsulfany1)dioxidanyl 

C&.-O-S-S-O* (phenoxydisulf anyl) oxidanyl 

benzoyl (sulfanylperoxyl) (see RC-81.2.4) 

phenoxy(disulfanyloxy1) (see RC-81.2.4) 

CBH5-CO-&* benzoylselanyl 

(l-hydroxyethylidene) azanyl 
( 1 -hydroxyet hylidene ) aminyl 
l-hydroxyethan-l-iminyl (see RC-81.2.3.1) 

C,Hc,-C-O-CH3 

N-NH II . 2- [methoxy (pheny1)methylidenel hydrazyl* 
2 1  

RC-81.3. Multiple radical c a t e r s  

RC-81.3.1. Polyradicals with radical center8 on different 8keletal 
atoma of parent hydrides or hydro darivative8 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, a-yl”l 
“-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 : 

*CHz-CHz ethane-lI2-diyl (traditional name: ethylenel0P) 
2 1  

- N H - ~ H  diazane-lI2-diyl (traditional name: hydrazo2bbr 133) 
2 1  

5 6  -0. banzene-ll4-diyl (traditional names: pphenylene 
3 2  or 1 , 4-phenyleneloq) 

7,8,9,10-tetrahydrocyclohepta [ de] naphthalene- 
7, lo-diyl 

* The trivial name ,benzyl is not used as a 
stituted; see footnote to item 17 in the Appendix, List A. 

substituent prefix when a-sub- 
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2,4-dimethylidenecyclobutane-1,3-diyl (2,4-di- 
methylene-l,3-cyclobutylener according to 
the 1979 IUPAC Organic RuledOq) 

0 
I I  

CeHs- CH- [CH&--CH2-C* 
12 11-3 2 I 

1,3,6,8-tetraoxo-1, 3,6,8-tetrahydrobenzo[lmnI- 

o@o \ 4  
[ 3 , 8 1 phenanthroline-2 , 7-diyl 

0 

-cH,-~H-~H, propane-1 , 2 , 3-triyl 
3 2 1  

1 

6 0  . and/or :&: 
5 4  5 4  

cyclohexan-1-yl-3-ylidene 

lf4-dihydronaphthalen-3-y1-1- 
ylidene (see RC-81.1.4) 

naphthalen-3-yl-l(4H) -ylidene 
(see RC-81.1.4) 

spiro[4.4]nonane-l, 4,619-tetrayl 

' 1  CHj-$-CHz-$-CH, 

5 4 3  2 1  

and/or 

pentane-2,4-diylidene 
.. 

CH,-$-CH2-C-CH3 

5 4 3  2 1  

J and/or 
.. 

CH3--'d-CH2-C-CH3 
5 4 3  2 1  

, 
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$H-CH2-CH-CH2-f* 
1 2 3 4 5  

and/or 

and/or 

$H-CH,-~H-CH,-& 

1 2 3 4 5  

and/or 

:CH-CH,-CH-CH,-C: 
1 2 3 4 5  

Ic pentan-3-yl-l-ylidene-5-ylidyne 

RC-81.3.2. A68unblior o f  paront radicalr. Polyradicals with radical  
centers ident ica l ly  derived from the same parent hydride o r  the same 
charac te r i s t ic  group (except fo r  polyacyl o r  polyimide radicals)  , but 
located i n  d i f fe ren t  par t s  of the s t ruc turer  are  named i f  possible,  ac- 
cording t o  the pr inciples  of nomenclature fo r  assemblies of ident ica l  
units29 on the basis  of a parent radical  (see RC-81.1) using the m u l t i -  
p l ica t ive  prefixes Ir-bist1, ”-tris”, e t c .  where necessary t o  avoid pos- 
s ib l e  confusion tha t  may a r i s e  from the use of the numerical prefixes 
I f  di -  I I  lltri-ll,  etc.*. 

Polyacyl radicclla are  included i n  RC-81.2.2. 

Polyinride radical8 are  named as  polyradicals derived from heterocy- 
c l i c  r ing systems (see RC-81.3.1). 
Examples : 

cyclopropane-1,2-diyldimethyl 3TH2 H 2 $H2 

benzene-l,2,4, 5-tetrayltetramethyl 

* Accordingly, radical  centers ident ical ly  derived from two or  more of the 
same charac te r i s t ic  group are  not described i n  terns of tha t  characteris-  
t i c  group using appropriate multiplicative prefixes.  
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(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) ] tetramethyl* 

[ (1 , 2-dichloroethene-1 , 2-diyl) bis (2,4 , 6-trichlorobenzene- 
5,1,3-triyl) ] tetrakis [bis (pentachlorophenyl)methyl] * 

(b) CAS multiplicative method (see RC-80.11) 

r2' 6 5  

(a) IUPAC multiplicative method (see RC-80.11) 

pyridin-4-yl) (see RC-81.1.4) 

(see RC-81.1.4) 

4 , 4 -bis (methoxycarbonyl) -1,l' -ethylenebis (1,4-dihydro- 

4,4' -bis (methoxycarbonyl) -1,l' -ethylenedipyridin-4 (1H) -yl 

(b) CAS multiplicative method (see RC-80.11) 
1,l' -ethylenebis [4- (methoxycarbonyl) -lI4-dihydropyridin-4-y1] 

1 , 1' -ethylenebb [4- (methoxycarbonyl) pyridin-4 (1H) -yl] 
(see RC-81.1.4) 

(see RC-81.1.4) 

(a) IUPAC multiplicative method (see RC-80.11) 
3,3' , 5, 5'-tetra-tert-butyl-N, N'- (1,3-phenylenedisulfonyl) - 
3,3' , 5, 5' -tetrakis (2-methylpropan-2-yl) -N, N'- (lI3-phenylene- 

dianilinyl (see RC-80.8) 

disulfonyl) bis (benzenaminyl) (see RC-80.8) 
(b) CAS multiplicative method (see RC-80.11) 

N, N'- [l, 3-phenylenebis (sulfonyl) Ibis [3,5-di-tert-butyl- 

N, N'- [ 1 , 3-phenylenebis (sulfonyl) ] bis [ 3 , 5-bis (2-methylpro- 
anilinyl] (see RC-80.8) 

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,+H 

J and/or 
:N-CO-[CH&-CO-N: 

RC-81. 

# 0-0 
0-0 

H 

ethylenebis (azanyl) 
ethylenebis (aminyl) 

phthaloylbis (azanyl) 
phthaloylbis (aminyl) 

methanediylidenebis (azanyl) 
methanediylidenebis(aminy1) 

hexanedioylbis(nitrene) (RC-81.1.3.1) 

hexanedioylbis (%I-azane) (RC-81.1.3.3) 
hexanedioylbis(aminy1ene) } 

2,4-dimethylpentane-2,4-diylbis(oxi- 

1,1,3,3-tetramethylpropane-1,3-diyl- 
danyl) (see RC-80.8) 

bis (oxidanyl) (see RC-80.8) 

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

3. Other p o l y r a d i c ~ s .  Polyradicals in which all of the radical 
centers are in the same structure, but cannot be included in a parent 
radical derived from a parent hydride according to RC-81.1 (see RC- 
81.3.11 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. R8dic.l centers i n  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 pref ix  "ylo-", indicating the removal of a hydrogen 
atom. This  pref ix  i s  attached d i rec t ly ,  i . e . ,  nondetachably, t o  the  
parent substi tuent prefix,  which i s  derived by usual methodslr5. The 
removal of two o r  more hydrogen atoms from a substi tuent c i t ed  a s  a 
pref ix  i s  indicated by the appropriate numerical pref ix ,  f o r  exam- 
ple,  "diylo-". The pref ix  "ylo-" i s  a l so  used with prefixes normally 
used additively,  such a s  oxy and carbonyl. 
Examples : 

-CH2 ylomethyl 

- 0. ylooxy (not ylohydroxy) 

0 

ylocarbonyl II 
-C* 

-co-o- (ylooxy) carbonyl 

- tH yloarnino 

6. 
6 5  

4-ylophenyl 

-CH2-CH2-C(CH3)-[CH2]2-C(CH3)-CH3 
1 2 3  4-5 6 7 

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

RC-81.3.3.2. Choice o f  parent utrueture. Although any portion of a 
polyradical s t ructure  that  can be named by the pr inciples  of these 
recommendations can be the parent s t ructure ,  i t  is often useful t o  
have some guidelines f o r  making t h i s  choice. Thus, when necessary or  
desirable,  a parent radical  may be chosen by applying the following 
c r i t e r i a  i n  order u n t i l  a def in i t ive  choice i s  at ta ined:  

the maximum number of kind i n  a single 
parent s t ructure  (see also RC-81.3.1) ; 
the maximum number of radical  centers t ha t  can be expressed by 

radical  centers of any 

means of a multiplicative name (see also RC-81.3.2); 

the  maximum number of "senior" radical  centers, according t o  
the nature of the ske le ta l  atom a t  which the radical  center is 
considered t o  reside,  i n  the same order as  f o r  the correspond- 
ing replacement prefixes3dr 4d. 

Further choice, i f  necessary, may be made by applying the general 
c r i t e r i a  f o r  chains and rings given i n  the 1979 edi t ion of the organ- 
i c  nomenclature rules2cc. 
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Examples : 

4- (2-yloethyl) cyclohexyl (cyclohexyl is 
preferred to ethyl) 

*CH2-C(CH&-O* l,l-dimethyl-2-yloethoxyl (see RC-80.8) 
2-methyl (l-ylopropan-2-yloxyl) (see RC-80.8) 

(. . .oxyl is preferred to propyl) 
*CH2 3 I cy-& 2-15-0x0-3- (ylomethyl) cyclohex-3-en-l-yll- 

Q? 
0 

ethyl (ethyl is preferred to methyl) 

2-methyl-3-oxo-1-(3-phenyl-3-ylo- 
propoxy ) -2 , 3-dihydro-1H-benzo- 
[ rJ isoindol-l-yl* (benzoisoin- 
dolyl is preferred to propyl) 

O-CH2-CH2-CH 

6 \  M N - C H 3  

0 
4 

2-phenyl-3-[(l-ylooxy-lf4-dihydropyridin- 
4-ylidene) amino J (1H-indol-l-yloxyl) 
(see RC-81.1.4) 

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

6 5  dene) amino jlH-indol-l-yloxyl) (see 
RC-81.1.4) 

(indolyloxyl is preferred to pyridinyloxyl) 

N- [ 3- (2 , 2-diphenyl-l-ylohydrazino) - 
2,4,6-trinitrophenyl] -9H-carb- 
azol-9-aminyl (radical centers on 
characteristic groups are prefer- 
red to parent hydride radicals; 
and carbazolaminyl is preferred to 
anilino o r  benzenaminyl) 

4 ,  4'-[ (3,5-di-tert-butyl-4-oxocyclohexa- 
2 , 5-dien-l-y1idene)methylene J bis (2  , 6- 
di-tert-butyl-4 , l-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 "0" or l'alt 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 Rules1, will no longer be recom- 
mended in the forthcoming revision of the 1979 edition5. 
** In order t o  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 "l", the position of 
attachment to the parent radical, oxidanyl, is nearer to its name. 
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2 2 -  

and/or and/or 
5 5 5 

[3- (diylomethyl)phenyllnitrene (RC-81,1.3.1) 

[ 3- (diylo-hl-methanyl) phenyl] -hl-azane (RC-81.1.3.3) 
(nitrene or aminylene or kl-azane is preferred 
to carbene or methylene) 

[ 3- (diylomethyl) phenyl] aminylene } 

and/or 

and/or 

(a) IUPAC multiplicative method (see RC-80.11) 
diphenyl(diylomethylenedi-4,1-phenylene)dicarbene* 
diphenyl(diylomethy1enedi-4,l-pheny1ene)bis- 

diphenyl (h2-met hanediyldi-4 1 -phenylene ) d i - h  2-methane 

(RC-81.1.3.1) 
(methylene) * 

(RC-81.1.3.3) * 
(b) CAS multiplicative method (see RC-80.11) 

(diylomethylenedi-4,l-phenylene)bis[phenylcarbenel* (Rc-81.1,3.1) 
(diylomethylenedi-4,l-phenylene)b~s[phenylmethylene]* } 
(L2-methanediyldi-4 l-phenylene ) bis [ phenyl-h 2-met hane ] 

(RC-81.1.3.3) * 
(c) Substitutive method 
bis[4-[phenyl(diylomethyl)]phenyllcarbene (Rc-81,1,3,1) 

bis [ 4- (phenyl-h2-methanyl) phenyl] -X2-methane (RC-81.1.3.3) 
his [ 4- [phenyl (diylomethyl) Iphenyllmethylene > 

* 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 .l, C-973.1, 

RC-82.0. Introduction. For the purposes of organic nomenclature, a cation 
i s  a molecular en t i t y  carrying a t  l ea s t  one uni t  of posi t ive charge for- 
mally derived from a parent hydride, a parent compound, or  a hydro deriva- 
t i v e  of e i ther ,  by the gain of one o r  more hydrons*, by the lo s s  of one or  
more hydride ions, o r  a combination of these operations. An atom a t  which 
a posi t ive charge is considered t o  reside i s  cal led a cat ionic  center. 
Cations wi th  two o r  more cat ionic  centers i n  the same s t ruc ture  a re  cal led 
dications,  t r ica t ions ,  e tc .  

C-974 (in part), D- I  .63 (in part), D-5.3, and D-6.86' 1 

RC-82.1. Cationic ccmpound8 with cat ioda center8 derived formally by the 
addition of hydroarr** 

RC-82.1.1. cationic center. in  panat hydride. 

Rc-82.1.1.1. bdonocatiodc mononucle8r p8r.nt c8tionrr. A parent cat-  
ion derived formally by the addition of one hydron t o  a mononuclear 
parent hydride of the nitrogen, chalcogen, and halogen families (see 
RC-80.9.1)  i n  i t s  standard bonding number state16 i s  named by adding 
the suf f ix  "-0nium" t o  a root f o r  the element as  shown i n  Table 3***. 

* Hydron i s  a generic name f o r  the hydrogen cation, i . e . ,  the  natural ly  oc- 
curring mixture of protons, deuterons, and t r i tonsg .  The name proton i s  
res t r ic ted  t o  the hydrogen cation having the mass number 1, i . e . ,  1 H + .  

** The procedure of RC-82.2.2.1 o r  RC-82.2.2.2 could be applied t o  skeletal 
atoms of parent hydrides i n  higher valence s t a t e s  t ha t  a re  described by the 
L-conventionl6, but the method given here is preferred. 

*** The term "carbonium" has long been used fo r  a c lass  of hydrocarbon cat-  
ions derived formally by the lo s s  of a hydride ion from a neutral  hydrocar- 
bon. More recently, the terms siliconium and even boronium have been used 
i n  an analogous manner. However, i n  organic nomenclature recommendations, 
these terms have not been used t o  name spec i f ic  cations and they cannot now 
be used as  a name HgSi+ by extending RC-82.1.1.1.  
These cations are  t o  be named methanium and silanium, respectively, accord- 
ing t o  RC-82.1.1.2.  Similarly, name5 such a s  carbenium and silenium have 
been used t o  describe classes  of cations derived formally by addition of a 
hydron t o  the appropriate mononuclear divalent species (see RC-81.1.3.1). 
Except f o r  the names carbenium, carbynium, and nitrenium, which may be used 
as  a l te rna t ives  t o  methylium (see RC-82.2 .2 .1) ,  methyliumyl (see RC-85.21, 
and azanylium o r  aminylium (see RC-82.2.2.2) , respectively, such names 
should not be used fo r  naming spec i f ic  compounds; they should be named ac- 
cording t o  RC-82.2.2.1 o r  RC-82.2.2.2, as appropriate. The general c lass  
name "carbocation" includes cat ionic  hydrocarbons of both types. Modifying 
terms, such as  t r icoordinate  and pentacoordinate, are  added, i f  necessary, 
t o  d i f fe ren t ia te  between the two types. 

f o r  the cations H5C+ or  
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TABLE 3. N~llulr for ManonudLaar P8rant C8tionr i n  IUPAC 
Syatmmtic Subrtitutiva Nomanclatura 

~ 

H4Nt ammonium* H ~ O +  oxonium H2Ft f luoronium 
H4Pt phosphonium H3St sulf  onium H 2 C l t  chloronium 
HqAst  arsonium H3Set selenonium H2Brt  bromonium 
H4Sbt stibonium H3Tet telluronium H 2 1 t  iodonium 
H q B i t  bismuthonium 

* The name nitronium has been used fo r  O2N+ (which could be named 
nitrylium by applying Rule C-83.12dd t o  the radicals  given i n  the 
the IUPAC Inorganic Rules6c) and thus cannot be used f o r  H4Nt.  

Examples : 

(CH~-CHZ),N+ 

CI(CH,),P* 

( C H ~ & H  

(CBHdZI+ 

CIeF' 

CH3-CG.O' 

RC-82.1.1.2. Parant cations 

tetraethylammonium 

chlorotrimethylphosphonium 

dimet hylsul f onium 

diphenyliodonium 

dichlorofluoronium 

ethylidyneoxonium 

othar than thora darcribad by RC- 
82.1.1.1. A cat ionic  center derived formally by the addition of one 
o r  more hydrons t o  any posit ion of a neutral  parent hydride, except 
fo r  the mononuclear parent hydrides i n  RC-82 .1 .1 .1 ,  i s  described by 
replacing the f i n a l  "e" of the name of the parent hydride, i f  pres- 
ent ,  by the operational suf f ix  "-ium" , or  by adding the suff ixes  
rr-iumlf, "-diium", "-triium", e t c . ,  t o  the name of t h e  parent hydride. 
Locants f o r  cat ionic  centers thus created a re  c i t ed  a s  needed o r  
desired. 

Nota 1: When a cat ionic  center is fu l ly  subst i tuted and locants 
a re  c i t ed  f o r  the substi tuents,  the locant f o r  the cat ionic  center 
i s  often considered unnecessary and omitted. 
Nota 2: The operational suf f ix  "-iumff, when added t o  the name of a 
neutral  parent hydride, indicates  only tha t  the number of substi- 
tu tab le  hydrogen atoms a t  the posit ion given by the appropriate 
locant has been increased by the addition of a hydron. Accord- 
ingly,  there  i s  no change i n  the bonding pat tern a t  t ha t  posit ion 
from tha t  of the neutral  parent hydride. Thus, spec i f ic  struc- 
tu res  formally derived by the addition of a hydron t o  one end of a 
double bond resul t ing i n  the generation of a t r icoordinate  carbo- 
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cation at the other end are named by RC-82.2. 
The procedure of Rule C-82.4 in the 1979 IUPAC Organic Rules2ee is 
not included in these revised recommendations. 

of the double bond 

Examples : 

H&' 

t 
CHI-SF, 

H 

5 < k  
4 3  

methanium 

ethanium 

tetrafluoro (methyl) -h4-sulfanium*16 

pentamethyldiazanium 
pentamethylhydrazinium (traditional 

parent hydride name14) 

trimethyldioxidanium 

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

benzenium 

1-methylpyridin-1-ium 

lH-imidazol-3-ium 

2-hydroxy-lH, 3H-naphtho [ lf8-cdIpyran- 
2-ium 

* Note that h* defines the neutral parent hydride SHq16. The suffix "-ium" 
describes the addition of a hydron, H+f just as for a skeletal atom of a 
parent hydride in its standard valency state. 
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1 , 1 , 3,3-tetraphenyl-4 , 5-dihydro-3H- 2 
1 P t  

(C6H5)2P'/ >P(C6H5)2 lh5, 2,3-triphosphol-3-ium L/ 
5 4  

t t  
(CH&N=N(CH& tetramethyldiazene-lI2-diium 

2 1  

5 6  

+&AbH+ 

CH3 3-carboxy-l-methyl-l , 4 -diazabicyclo- I 

'gt$C02H 3-carboxy-l-methyl-l,4-diazoniabicy- 
H clo [ 2.2.1 J heptane (see RC-82.4) 

[2, 2.11 heptane-1 , 4-diium 
5 4 N 3 H  

6' 5' 5 6 1 , 1 -dimethyl [ 4 , 4 ' -bipyridine] - 
l,l'-diium 

2 3 '  3 2  

t t 1, 1,1,5,5,5-hexamethyltri- 
(CH3)3Si-NH,-SiH2-NH2-Si(CH3)3 

5 4  3 2 1 silazane-2,4-diium 

8,13,13-trimethyl-3,6,15,18-t.etraoxa-8-thia-l3-azaicosane- 

8,13,13-trimethy1-3,6,15,18-tetraoxa-8-thionia-13-azonia- 
8 , 13-diium 

icosane (see RC-82.4) 

RC-82.1.2. Cationic contars on ch8ractaristic groups. Although 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 rruffhas. 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. 
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TABLE 4: Suffix08 for Cationic Characteri8tic Group8 

Charact e r i  st i c 
Group Suf f ix  

Cat i oni c 
Group Suf f ix  

- i c  acid (0x0 acids only) - i c  acidium 
-amide -amidium* 
-irni.de - i m i d i u m  
-ni t  r i l e  -n i t  rilium 
- d n e  -aminium 
-imine -iminium 

- 

* Amides of carboximidic and sulfinimidic acids were named as  
amidines carboxaddines o r  sulf  inamidines i n  the 197  9 
IUPAC Organic Rules2Yr the corresponding suff ixes  f o r  mono- 
cat ionic  centers on these suff ixes  would be "-amidinium", 
"-carboxamidinium", and "-sulf inaddinium" . 

When one of these charac te r i s t ic  group suff ixes  (except f o r  "-ic 
acid") implies two o r  more of the same charac te r i s t ic  group, as ,  fo r  
example, i n  the name of a parent compound such a s  malonamide, the 
corresponding cat ionic  group suf f ix  denotes the addition of one hy- 
dron t o  each implied charac te r i s t ic  group. 

Note: This  method does not require knowledge, or  assumption, of a 
spec i f ic  s t ructure ,  although the use of i t a l i c i z e d  element sym- 
bols, where  ambiguous, can provide spec i f ic i ty .  This i s  a de- 
f i n i t e  advantage where it i s  not possible, o r  not desirable,  t o  
locate  pos i t ion(s )  of the cat ionic  center (s )  on spec i f ic  atoms of 
a charac te r i s t ic  group; t h i s  i s  par t icular ly  useful f o r  unsubsti- 
tuted cations derived from charac te r i s t ic  groups wi th  two o r  more 
heteroatoms. This  method also re ta ins  a correlat ion wi th  the 
functionali ty of the corresponding neutral  Compound, and, i n  most 
cases, allows the use of a la rger  parent s t ructure  a s  the basis  
fo r  the name. Names based on parent hydrides (RC-82.1.1)  should 
be used i f  it is  necessary or  desired t o  indicate  a spec i f ic  
s t ructure .  

Examples : 
+ 
OH 

+ 
ace t ic  acidium II 

CH,-CO-OH, CHS-C-OH 

+ peroxybenzoic OG-acidium* 
C,H,-CO-O,H, perbenzoic OO-acidium* 

* The locant symbol 00, although distinguishing between the carbonyl oxygen 
atom and the oxygen atoms of the peroxy group, does not dist inguish between 
the oxygen atoms of the peroxy group. 
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+ 0,O-dimethylcyclohexanecarboxylic 

acidium 
cyclohexanecarbonyldimethyloxonium 

(RC-82.1.1) 

kCH3)2 N, N-dimethylacetimidic acidium 

(RC-82.1.1) 

a:-0(cH3)z 
CHa-C-OH II (l-hydroxyethy1idene)dimethylammonium 

+ N, N, N-trimethylbenzamidium 
C&-CO-N(CH,)3 

t + N, N, N, K , K , K -hexamethylmalon- (CH,),N-CO-CH2-CO-N(CH& 
amidium 

H kCH3)2 2-carboxy-N, N-diethyl-K , K -dimethylcy- 
@-N(CHz-CH& clobutane-l-carboximidamidium (see 

3 2 CO2H footnote to Table 4 in RC-82.1.2.1) 
H 

N, N-dimethylphthalimidium 
2,2-dimethyl-1,3-dioxo-2,3-dihydro-lH- 

0 

isoindol-2-ium (RC-82.1.1.2) 
@kH& 

0 

C12N-cHsCH-cHsiCIz NI ~-dichloro-3- (dichloroamino) prop- 
3 2 1  2-en-l-iminium2z 

dichloro[3-(dichloroamino)prop-2-en- 
l-ylidene] aminium*2aa 

1 ,,~yw N, N, N-trimethyl-lI4-dithian-2-aminium 
5 

4 

+ C&-C=NH benzonit rilium 

+ + 
HN i C-CH2-CH2-C a NH succinonitrilium 

RC-82.1.2.2. Cationic contor6 on iapp1i.d charactori8tia group8 

RC-82.1.2.2.1. Uranium ion8 and ch8lcogon uralog6. Cations 
derived formally by the addition of a hydron to urea (or isourea) 
are named on the basis of the parent cation "uranium", represent- 
ing the following tautomeric structures: 

t t 
H3N-CO-NH2 H2N=C(-OH)-NHz 

* "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 f o r  urea2ff o r  isourea299. Chalcogen 
analogs a re  named on the basis  of parent cations,  such a s  "thio- 
uronium", e t c .  When a choice between two o r  more tautomeric o r  
mesomeric s t ructures  cannot be made the locants N, N f I  and 0, S, 
e tc . ,  a re  used. 

Examples : 

N-me t hy l  -K , S-dipheny 1 t hiouronium 

N, Wdime t hyl-  S-phenyl t hiouronium 

RC-82.1.2.2.2. Cationic centers on implied characteristic groups 
other than uronik ions or chclaogen analogs. A cation other than 
a uronium ion, o r  a chalcogen analog, formally derived by the ad- 
d i t ion  of one o r  more hydrons t o  a parent compound, the name of 
which implies a charac te r i s t ic  group from Table 4 i n  RC-81.1.2.1,  
i s  named by replacing t h e  f i n a l  Irev1 of the name of the compoundl 
i f  present, by "-ium" o r  by adding 'l-iumlf, "-diium", e tc . ,  t o  the 
name of the,parent  compound. 
Examples : 

2 , 2-dimethylguanidinium 

N, N, N-trhethylanilinium 

prolinium 

RC-82.1.2.3. Cationic centers on characteristic groups other than 
those given by Table 4 i n  RC-82.1.2.1 derived formally by the addi- 
t i on  of one or  more hydrons a re  named on the basis  of cat ionic  parent 
hydrides, the names of which a re  formed according t o  RC-82.1.1. 
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Note: This method also may be used for cations covered by RC- 
82.1.2.1 and RC-81.1.2.2, 

Examples : 
+ 

CH3-CH=OH 

+ 
CH3-CHCI-CH2-SH2 

(CH&C=6-CH2-CH3 

4 3  

CHa-CH, 
CH3 -d=: -$CH& 

ethylideneoxonium 

(2-chloropropyl) sulfonium 

ethyl (isopropylidene) oxonium 

ethyl (propan-2-ylidene) oxonium 
(see RC-80.8) 

(see RC-80.8) 

benzoyldimethylsulf onium 

2-methyl-l,3-dioxo-l,3-dihydrobenzo[cl- 

2-methyl-1,3-dioxo-l~3-dihydro-2-benzo- 
thiophen-2-ium 

t hiophen-2 -iudh 

2-benzoyl-l,l,l-trimethyldiazan-l-ium 
2-benzoyl-l,l,l-trimethylhydrazin-l-ium 

(traditional parent hydride name14) 

acetyl (methyl) chloronium 

2-butan-2-ylidene-l,l,l-trimethyldiazan- 
1-ium (see RC-80.8) 

1,1,l-trimethyl-2- (1-methylpropylidene) - 
hydrazin-1-ium (traditional parent 
hydride name14) (see RC-80.8) 

cyclopentylidene(hydroxy)methylammonium 

RC-82.2. C 8 t i O l l i C  compound8 with catioadc contots dotivod fornully by the 
loss o f  hydride ions. These recommendations follow closely those for 
naming radicals, for which see RC-81. 

RC-82.2.1. Radicofunctional nunos. Cationic compounds that can be con- 
sidered as being derived 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-", Iltri-lr, etc. , as 
appropriate, to the class term. 

Note: 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 structure and is not 
very useful in naming salts where an anion is specified. 

formally by the removal 

Although such names are useful 

substituent to a parent 
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Examples : 

H3C+ 

ICdd+ 

0 
II 

CH3-C+ 

0 
I 1  
II 
0 

c&Is-s+ 

CICH 

HCO-e 

+ +  CHz-CH, 
2 1  

methyl cation 

phenyl cation 

acetyl cation 

benzenesulfonyl cation 

chloroazanyl (see RC-81.1.2, Note 3) 
c h l o r o d n y l  cation 

(formyloxyl) cation 

ethane-l12-diyl dication 

cyclohexylidene dication 

RC-82.2.2. Cationic contor8 i n  p8ront hydrid.8 

RC-82.2.2.1. Monocationic con tor^ i n  88tUr8t.d acyclic and monocy- 
clic hydroc8rbon8 and tho mnonuclo8r lLH4 paront hydrid.8 of tho c8r- 
bon family. A cat ionic  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- 
c l i c  hydrocarbon; o r  from any of the mononuclear parent hydrides, 
methane (CHq) , s i lane  (SiHq)  , germane (GeHq) , stannane (SnHq) , and 
plumbane (PbHq) i s  named by replacing the ll-anell ending of the name 
of the parent hydride by "-ylium" (see a l so  RC-81.1.1)  . 
Examples : 

H3C+ methylium 
carbenium 

(CH3)ZAH dimethylgermylium 

+ 
CH3-CHz-CHz propylium 
3 2 1  

+ 1-methylethylium 
CHs-CH -CH3 

propan-2-ylium (see RC-82.2.2.2 and RC-80.8) 
isopropylium ( t rad i t iona l  name, see item 1, 

Appendix, L i s t  A) 
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cy clobutylium tiH 
RC-82.2.2.2. Cationic curtot8 in  paturt hydrid.8 othot than thom 
dosaribed by RC-82.2.2.1. A cat ionic  center derived formally by the 
removal of one o r  more hydride ions from any position* of a neutral  
parent hydride o r  hydro derivative,  except a s  provided by RC- 
82 .2 .2 .1 ,  i s  named by replacing the f i n a l  Iteft of the parent hydride 
name, i f  present, by the operational suf f ix  s-ylium", o r  by adding 
operational suff ixes  such a s  "-his (ylium) Il-tris (ylium) etc. , t o  
the name of the  parent hydride**. 

The t r i v i a l  name phenylium2dd f o r  [C6Hs]+  and the contracted names 
naphthylium, anthrylium, and phenanthrylium are  retained. Locants 
describing the posit ion of the cat ionic  center f o r  these abbreviated 
names, where needed, a re  placed i n  front of the names (see RC-80.1). 

Note 1: The systematic names phosphane and arsane4g,6b must be 
used f o r  naming cations derived from the  mononuclear parent hy- 
drides PH3 and AsH3 according t o  t h i s  recommendation, because use 
of the t r ad i t i ona l  names phosphine and arsine49,6b would lead t o  
the names phosphinylium and arsinylium, which a re  the same names 
tha t  would be generated according t o  RC-82.2.3.2 from the well- 
established names phosphinyl12b and a r ~ i n y l l ~ ~ ,  the names f o r  the 
acyl groups HzP(0) -  and H z A s ( 0 ) -  derived from phosphinic and 
a r s in i c  acids, respectively. Even though the names phosphinoyl 
and arsinoyl fo r  these acyl groups a re  recommended i n  the 1979  
IUPAC Organic Rules4h, ambiguity w i l l  s t i l l  ex i s t .  

Note 2: The name "aminylium" f o r  the parent cation H2Nt used i n  

* This  recommendation i s  consistent wi th  the generalized pr inciples  f o r  
naming and numbering acyclic substi tuent prefixes as given i n  Section D of 
the 1979 IUPAC Organic ra ther  than the pr inciples  of Section 
Al0g and the ACS s i l i con  where a pr incipal  chain must terminate 
a t  the f ree  valence posit ion (see a l so  RC-80.8). 

** Suffixes based on 'I-ylene", "-ylidene", and "-ylidyne", such a s  Il-yl- 

enium" o r  "-ylidenium", a re  not used f o r  describing cat ionic  centers.  
Although suff ixes  such as "-diylium", "- t r iyl ium",  e tc .  , should be unam- 

biguous i n  the context of t h i s  rule,  a cer ta in  amount of ambiguity i s  
clear ly  possible because of terminology i n  the 1979 IUPAC Organic 
where t h i s  type of cation is  defined a s  derived formally by " loss  of an 
electron or  electrons from a radical  a t  the f ree  valence pos i t ion(s )" .  
Taken l i t e r a l l y ,  t h i s  def ini t ion could mean tha t  an ending such a s  "-diyl-  
ium" would describe a divalent radical  i n  which only one f ree  valence has 
l o s t  an electron t o  form the cation, i . e . ,  the suf f ix  It-diyl" describing 
the diradical  *CH2-;H2, and the suf f ix  "-diylium" describing the radical  
cation +CHz-;H2. 
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the 1979 IUPAC Organic Rulesldd is continued in these recommenda- 
tions as an alternative to ffazanyliumlf, derived from the parent 
hydride name "azane"6bf14, 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 3 to RC-81.1.2, and Note 2 to RC-81.2.3.1). 
N o t e  3: The names for the cations H o t  and HO-Ot are hydroxylium6e 
and hydroperoxylium2Sr 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. 
N o t e  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 %-convention (see RC-81.1.3.3), the use of 
n-ylium" with with the atom in the 
standard valency state is much preferred. 

the name for a parent hydride 

Examples : 

H*N + 

azanylium 
aminylium 
nit renium 

CeHs-#+ phenylsulfanylium 

CH3--NH--N=N+ 
3 2 1  

+ 
(CH3)3SI-SI(CH3) -Si(CH,):, 

3 2  1 

I>-s-s-s-F 
4 3 2 1  

7 8  

t et ramethyl-h5-phosphanyliuml6 
tet ramethylphosphoranylium2ddr 4P 
tetramethylphosphonium (see RC- 

82.1.1.1) 

3-methyltriaz-l-en-l-ylium 

hepthethyl t r is i lan-2-yl ium 

4-cyclopropyltetrasulfan-l-ylium 

cyclooct-3-en-1-ylium 

* Although the name 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 -NH2 
group to a parent hydride, for example, pyridin-2-amine. 

rfamine" would be quite 
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1 

f uran-2-ylium 

5 @: 4 

0 10 1 

'CH2--CH2-$H, 
3 2  

(CH3)2N-N2+ 
2 1  

t : 
+ 

'CH2-CH-CH2 
3 2 1  

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

bicyclo [ 2.2.11 heptan-2-ylium 

spiro[4.5] decan-8-ylium 

propane-l13-bis (ylium) (propane-1 3-di- 
ylium according the 1979 IUPAC Or- 
ganic Rules2dd) 

2,2-dimethyldiazane-l,l-bis(ylium) 
2r2-dimethylhydrazine-1, l-bis (ylium) 

(traditional parent hydride namell) 

propane-2,P-bis (ylium) 
l-methylethane-l,l-bis(ylium) (see RC- 

82.2.2.1 and RC-80.8) 

cyclobut-3-ene-l,2-bis (ylium) 

propane-1 I 2,3-tris (ylium) 

RC-82.2.2.3. Di8ronium i0-r i.e.l cations containing a -N2+ 
(-N=Nt) group attached to a parent hydride, are named traditionally 
by adding the suffix tl-diazoniumvf to the name of the parent hy- 
dride2hh. The multiplicative prefixes "big-", "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=Nt. 

Examples : 

t 
CHs-Nz 

met hanediazonium 
methyldiazenylium 

benzothiazole-2-diazonium 
benzothiazol-2-yldiazenylium 



1404 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY 

2,4-dioxopentane-3-diazonium 
(2 , 4-dioxopentan-3-yl) diazenylium A* I 

(see RC-80.8) CH3-CO-CH -CO-CH, 
5 4 3 2 1  

5 6  i2eQ?-i* 
3 2  

(l-acetyl-2-oxopropy1)diazenyl~um 
(see RC-80.8) 

benzene-lI4-bis(diazonium) 
1,4-phenylenebis(diazenylium) 

RC-82.2.2.4. Nondot8ch8blo hydro profixor vd. 8dd.d (india8t.d) 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 to apply directly 
the recommendations for the use of tt-yliumtt given in RC-82.2.2.2, is 
derived formally from a cyclic parent hy- 
dride. Such a cation may be described by using the principle of in- 
dicated hydrogen29 or by using nondetachable hydro prefixes2f. 

In the first method2Q the "hydro" derivative is described by 
specifying 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 : 

number of hydrogen atoms 

dihydro derivative of the 

hydrogen atom of the 

+ 
3,5-dimethyl-1,4-dihydropyridin-l-ylium 
3,5-dimethylpyridin-l(4H) -ylium 

RC-82.2.2.5. A number of trivi.1 and abbrovi8t.d nune8, 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 Rules1. 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 Ir-yltt 
ending o f  the trivial or abbreviated name of the radical to Ir-yliumrt, 
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 It-onett, into the name 
of a parent ring or ring system that othe*ise expresses the maximum number 
of noncumulative double bonds2g. 
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RC-82.2.3. Cationic contors on charactoristic groups. Although cat-  
ionic  centers derived formally by the loss  of a hydrogen atom as  a hy- 
dride ion from a charac te r i s t ic  group can be named on the basis  of 
parent cations derived from parent hydrides as  given i n  RC-82.2.2, it is  
often convenient and/or desirable t o  name a cation on the basis  of a 
la rger  parent s t ructure .  Hence, the following recommendations fo r  
describing cat ionic  centers located on some, but not a l l ,  of the char- 
a c t e r i s t i c  groups of subst i tut ive nomenclature are  presented. 

RC-02.2.3.1. Estrblinhod or tradition81 nunon. Names describing 
cer ta in  cat ionic  species re la ted  t o  charac te r i s t ic  groups a re  es ta-  
blished i n  the  l i t e r a t u r e .  The names hydroxylium and hydroperoxylium 
f o r  Hot  and HOij+, respectively, were mentioned i n  Note 3 t o  RC- 
82.2.2.2.  Such cations may be considered t o  have been derived by the 
lo s s  of an electron from the corresponding radical2Sl6c and named 
according t o  method (b) of Rule C-83.1 i n  the 1979 IUPAC Organic 
RulesZdd by replacing the Il-yl" ending of the univalent radical  name 
by a-yliumlt. The name nitrylium f o r  02Nt  was mentioned i n  the foot- 
note t o  T a b l e  3 i n  RC-82.1.1.1, and the name nitrosylium f o r  ONt fo l -  
lows d i rec t ly .  The name carboxylium f o r  H02Ct has been proposed19. 
The method could be extended t o  the oxy halogen radicals ,  such a s  
chloryl,  but not t o  multivalent radicals ,  such a s  carbonyl o r  sul-  
fonyl because of potent ia l  ambiguity (see a lso  RC-81.2.1). Neverthe- 
l e s s ,  names such as hydroxysulfonylium and chlorosulfonylium f o r  
H03st and C1O2St , respectively, have been proposedl9 . 
RC-82.2.3.2. Acylium ioru, i . e . ,  cations having a t  l e a s t  one chal- 
cogen atom o r  nitrogen atom bonded t o  the cat ionic  center (s )  by a 
formal double bond that  can be considered a s  derived formally from an 
acid charac te r i s t ic  group (except peroxy acid groups) by the  loas of 
a l l  hydroxy groups a s  hydroxide ions a re  named by replacing the "-ic 
acid" ending of the name, except f o r  acids named by the  carboxylic 
acid suff ix ,  with s-yliumvl or ,  occasionally, ll-oyliumlf, according t o  
the rules  f o r  naming the corresponding acid halides2xf4n. The car- 
boxylic acid suf f ix  i s  changed t o  "carbonylium". 

Not.: The use of compound prefixes f o r  expressing acyl substi-  
tuents  is not applied i n  these rulesZh (see RC-80.6). 

Examples : 

0 
II 

CH3-C' 

s 
I I  

CH~-[CH&-C* 

0 

o:+ 

acetylium 

hexanethioylium 

cyclohexanecarbonylium 
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0 

ethenesulfonylium II 
II 

CHz=CH -S+ 

0 

0 
(CH3)z-P+ II dimethylphosphinoylium 

0 
II methylphosphonoylium 

CH8-P" 

glut arylium 
pentanedioylium 

0 
II 

0 
II 

+C -CH~-CH~--CHZ--C+ 

€082.2.3.3. Moaoaationia aontorr on nitrogon atom of d n . ,  M n o ,  
&do, or Mdo ah8raatorirtia group.. 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, hine, 
arni.de, or hide characteristic group is named by replacing the final 
lieri of the appropriate suffix (see Table 4 in RC-82.1.2.1) by the op- 
erational suffix ll-yliumll. 

Not.: 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 : 
+ 

CHS-CHZ-NH ethanaminylium 

ON+ 

anilinylium 
benzenaminyliun 

cyclohexaniminylium2 
cyclohexylideneaminylium2aa 

(see Note 2 under RC-82.2.2.2) 

+ 
CHa-CO -NH acetamidylium 

1H-pyrrole-2-carboxamidylium H 
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succinimidylium 
2 , 5-dioxopyrrolidin-1-ylium (RC-82.2.2.2) 

0 

naphthalene-l,8-dicarboximidylium 
1 , 3-dioxo-2 , 3-dihydro-1H-benzo [ de] isoquinolin- 

1 , 3-dioxo-1H-benzo [ de] isoquinolin-2 (3H) -ylium 
' 2-ylium (RC-82.2.2.2 and RC-82.2.2.4) 

(RC-82.2.2.2 and RC-82.2.2.4) 

RC-82.2.3.4. Cationic centore on oxygua .taw o f  8&d, paroxy w i d ,  
hydroxy, or hydroporoxy ch8r8ctori8tic grougrr. A cationic center 
formally derived by removal of the hydrogen atom as a hydri.de 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 usual manner. Except for the contracted forms noted 
above, the compound parent cation is enclosed in parentheses. 

Not. 1: The term "peroxylium" is more consistent with terms like 
peroxo, peroxide, and peroxy, even though "dioxyl" I and presumably 
therefore ttdioxylium", is used in the 1979 IUPAC Organic Rules2t, 
Not. 2: The names hydroxylium and hydroperoxylium for the cations 
Hot and HO-Ot, respectively (see Note 3 to RC-82.2.2.2) , are not 
used when the substituted by another atom 
or group. 

hydrogen atom has been 

Examples : 

CH& methoxylium 

(CH3)3C-O-$' tert-butylperoxylium (see RC-80.8) 
2-methyl(propan-2-ylperoxylium) 

(see RC-80.8) 

CCHz -CO-c 

CH3-C.S -e 
chloroacet oxylium 

(thioacetyl) oxylium* 

* The contracted form thioacetoxylium is not used because 
biguous. 

it could be am- 
Compare with the second example under RC-82.2.3.5 
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(CH&N-c dimethylaminoxylium 

furan-2-carboselenoyloxylium 

RC-82.2.3.5. Cationic contors on sulfur .taw o f  thio mid,  thiol ,  or 
dithiohydropmroxy ah.rautari#tic group#. 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 term8 ff-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 : 

CIzCH -CHz-S+ (2 , 2-dichloroethyl) sulfanylium 
2 1  2,2-dichloro (ethylthiylium) (by analogy 

with RC-82.2.3.4) 

acetylsulfanylium 
acetylthiylium (by analogy with RC-82.2.3.4) CH3CO-F 

phenyldisulfanylium 
phenylperthiylium (by analogy with RC- 
, 82.2.3.4) 

CeH5-S-S' 

RC-82.2.3.6. Cationic c.ntor8 on othor oh.ractari8tic groups. A 
cationic center fonually 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 : 

CsHs--Se-&+ phenyldiselanylium 

(ethylsulfanyl) oxidanylium 
ethyl(sulfanyloxy1ium) (see RC-82.2.3.4) 

CHs-CH, -S -? 

' CHz -0-% (2-napht hylmet hoxy ) sulf anylium 

CH,-CH,-$* ethylazanebis (ylium) 

c$l,--co-N ,+ benzoylazanebis (ylium) 
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N+ 
II 

CH3-C -OH 

(1-hydroxyethy1idene)azanylium 
(1-hydroxyethylidene) aminylium 
(1-hydroxyethylidene) nitrenium 

+ 2-benzoyldiazan-1-ylium 
C&-CO-NH -NH 

2 1  2-benzoylhydrazin-1-ylium 
(traditional parent hydride name14) 

CHI -CHP -0-Te' ethoxytellanylium 

RC-82.3. C 8 t i O n i C  heterocycle8 i n  W h i c h  the C 8 t i O n i C  Centat te8dt8 from 
rkelet8l bonding of 8 hetero8tom*. 

RC-82.3.1. The &-convention with a-yliurn8f. 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 &-convention16 has been used to describe a nonstand- 
ard bonding state of the heteroatom and that heteroatom has at least one 
hydrogen atom in the neutral heterocycle on which the a-ylium" suffix 
can operate. 

Note: For certain cationic heterocycles of this type, especially 
those with cationic centers on heteroatoms 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, la-azonianaphthalene or 2,5-didehydro-2H-quinolizin-5- 
ium, respectively, for the cation known also as quinolizinium2jj. 
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-iu. 

Examples : 

.f& 4 3 H-1% 4-thiophen-l-ylium 

* Cationic heteroatoms of this type result usually from the involvement of 
a "free" electron pair of the heteroatom 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 namesaii, 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 heterocycle2jj, 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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\ N * 0  

s \  6& 2 

4 3  

4 2  

7 6  

5 4  

3H-1L4-benzo [ el [l, 41 dithiocin-1-ylium 
3H-15 I 4 -benzodithio~in-l-ylium3~ 

lid , 3-dithiol-l-ylium* 

1 H-455-indolizin-4 -ylium 
3a-azonia-1H-indene (see RC-82.4) 

5~5-quinolizin-5-ylium 
la-azonianaphthalene (see RC-82.4) 
quinolizinium (traditional name2jj) 

4H-755-pyrhido [l, 2,3-cd] purin-7-ylium 
3H-1,2a,7-triaza-5a-azoniaacenaphthylene 

(see RC-82.4) 

153-benzo [b] iodol-1-ylium** 
153-benzoiodol-l-ylium**3h 

5H-5L4-benzo [ 3,4] thieno [ 1 I 2-a] - 
5H-5h4-thiopyrano[2, 1-63] [2lbenzothio- 

benzo[3,41 thieno[l, 2-a] thiopyrylium 

thiopyran-5-ylium 

phen- 5-ylium3h 

(RC-82.3.2) 

154-thiabicyclo [ 3.3.11 nonan-1-ylium 

555-phosphaspiro [ 4.41 nonan-5-ylium 

555,11%5-dipyrido [ 1 I 2-a: 1 , 2 ' -dl - 
4aI8a-diazoniaanthracene (see RC-82.4) 

pyrazine-5,ll-bis (ylium) 

* This cation is commonly called 1,3-dithioliumI but 
it must be noted that this name also could refer to 
the structure shown to the right: 

** For recommendations to be 
systems, see the footnote to example 4 under RC-81.3.3.2. 

published5 on elision in names of fused ring 
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RC-82.3.2. The .following well-established contractad and tr iv ia l  
nua0dii are retained; other chalcogen analogs can be named similarly. 

4 5 4  
5 4  

E=O: pyrylium E d :  chromenylium E=O: isochromenylium 
E=S: thiopyrylium E=S: thiochromenylium E=S: isothiochromenylium 

5 4  

E=O : f lavylium 
E=S: thioflavylium 

7 \  

6 5 4  

ElO: xanthylium 
E=S: thioxanthylium 

RC-82.4. Replacuneat nomurclatura for cation.. Cationic centers in parent 
hydrides may be described by the principles of replacement ( rtarr) nomencla- 
turezkkr 3i14q. Cationic replacement prefixes are derived, except for 
bismuth*, by replacing the final "a" of the corresponding replacement pre- 
f ix3di 4 4  11 by l'-onia" , or, except for carbon** by replacing the final rcerl 
of the corresponding mononuclear parent hydride name (see RC-80.9.1) by 
ft-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 : 

azonia I I 
-N+- 01: =NI 

I 

thionia I -st or =s+ 

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

** Although the name as a replacement prefix 
€or the tricoordinate carbon cation (an Ir-ylia" cationic center) 2of the 
name "carbanylia" would be consistent with the principles of these rec- 
ommendations. The term f'carboniaft cannot be used as a replacement prefix 
for a pentacoordinate carbon cationic center, because of previous usage of 
the term "carbonium" for a tricoordinate carbon cationic center (see also 
footnote to RC-82.1.1.1). 

"carbenia" has been proposed 

*** The only replacement prefix of this type noted in the previous rules 
was b ~ r y l i a ~ ~ .  
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-0+- boranylia 

-N+ azanylia 

Cationic replacement prefixes are nondetachable, i.e., they are cited 
directly in front of the parent hydri.de nameaf. 

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 (vrar') 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 Ruledd, Cationic replacement prefixes are cited immediately after 
the corresponding neutral replacement prefi~3~ occurring in the same name 
in the order "-onia" followed by rl-ylia"; and, where there is a choice, are 
preferred to the corresponding neutral skeletal atom for assignment of low 
locants2m in the order II-ylia" followed by "-onia" (see also RC-82.5.2) . 

Not.: In general, the Commission favors the use of the suffixes "-ium" 
and Ir-ylium" with nonreplacement names of parent hydrides or with neu- 
tral replacement names, to the use of cationic replacement prefixes. In 
addition, names that do not require designation of skeletal atoms in 
nonstandard valency states by the L-convention16 are preferred (see also 
Note 4 to RC-82.2.2.2). 
Examples : 

l-methyl-l-oxoniacyclopentane 
l-methyltetrahydrofuran-l-ium (RC-82.1.1.2) 

y43 l-methyl-4-aza-l-azoniabicyclo[2.2.l]heptane 
l-methyl-1, 4-diazabicyclo [2. 2.11 heptan-l-ium 

5 6 &)z 3 (RC-82.1.1.2) 
4 

2-bromo-9-hydroxy-9-oxoniabicyclo[4.2.1]nonane 
3 

:$+-OH 2-bromo-9-hydroxy-9-oxabicyclo[4.2.l]nonan-9-ium 
7 a 4  (RC-81.1.1.2) 

8 5  

CH3 l-methyl-l-phosphonianaphthalene 

(RC-82.1.1.2) 
,&; l-methylphosphinolin-l-ium 
8 \  l-methylbenzo [b] phosphinin-l-iumll 

5 4  l-methyl-l-benzopho~phinin-l-ium3~~ l1 



Nomenclature for radicals, ions, and radical ions 1413 

5-a~soniaspiro[4.4lnonane 
5k5-arsaspiro [ 4.41 nonan-5-ylium (RC-82.3.1) 

l-boranyliaindene 
1H-l-borainden-l-ylium 

1 H-l-benz~borol-l-ylium~~ 
1H-benzo [b] borol-l-ylium (RC-82.2.2.2) 

4a-thioniafluorene 
4aH-4al.4-thiafluoren-4a-ylium (RC-82.3.1) 
5H-554-benzo [ 4,5] thieno [ 1 , 2 - a ]  thiopyrylium 

5H-5L4-thiopyrano [l , 2-4 [l] benzothiophen- 
(RC-82.3.1 and RC-82.3.2) 

5-ylium3h (RC-82.3.1) 

9-iodoniafluorene 

9H-9k3-iodaf luoren-9-ylium 
5ff-5k3-dibenzoiodol-5-ylium* 

3a-azonia-9b-boraphenalene 
3ak5-aza-9b-boraphenalen-3a-ylium (RC-82.3.1) 

+ + 
CHI -CH,-O-[CH,),--N(CH,),-[CH$,-S(CH,) -[CH&-O-CHp-CH3 
14 13 12 9 6 3 2  1 

6 , 6,9 , 9-tetramethyl-3 , 12-dioxa- 6-thionia- 9-azoniatet radecane 
6 , 6 , 9 , 9-tetramethyl-3 , 12-dioxa-6-thia-9-a~atetradecane-6~9-diium 

(RC-82.1.1.2) 

RC-82.5. C8tionic canpound6 with multiple c8tionic center6, 

RC-82.5.1. POlyC8tiOn8 with C 8 t i O d . C  cultat6 idult ic8l ly  dorived 8t two 
or more po6itiow on tho 6- p8nat  hydrido 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. "IWIL" and ftylium" curter8 i n  the 6.m. paront 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 "el1 of the parent hydride name by the operational 
suffix 'l-ium", followed by the operational suffix "-ylium", each preced- 
ed, where necessary, by appropriate numerical or multiplicative prefixes 
and locants (see RC-82.1.1.2 and RC-82.2.2.2). 

* 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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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 
ff-yliumrf cationic centers. 
Examples : 

l-methyl-5H-cyclohepta [ b] pyridin-l-ium-5-ylium 
l-methyl-5H-l-azoniabenzocyclohepten-5-yl~um 

1 4  \ 
H3C CH3 

RC-82.5.3. Polycatioarr with cationic cantars idantically darivad by tha 
addition o f  one hydron t o  aaah o f  two or mom o f  tha ch8ractariutic 
group8 &van by T8bla 4 i n  RC-82.1.2.1, except for hides (for which see 
RC-82.5.7) and acids, are named by using multiplicative prefixes, such 
as 'lbis-l(, 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-I' and "tri-'', to the 
term "acidium" . 
Examples : 

+ + N, N, W , W -tetramethylethane-1, 2-bis- 
(aminium) 

(aminium) 

(CH&NH-CHz -CHz --NH(CH,)p 

N, NI W I W -tetramethylethylenebis- 

+ + 
H20-CO-[CHzk-CO -OH2 hexanedioic diacidium 

RC-82.5.4. Cationic ch8ractari8tic groups on parant cationu. Cationic 
compounds with cationic centers both in the parent hydride part of the 
structure and on a 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 : 

characteristic group expressible as 

OH3 
8 '  N, N, N, 1 -t et ramet hylquinolin-1 -ium- 3-aminium 

5 4  

5h5-quinolizin-5-ylium-2-carboximidamidium 
(see footnote to Table 4 in RC-82.1.2.1) 
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Where there is a choicer low locants for skeletal cationic centers 
are determined before considering low locants for positions at which 
cationic suffixes are attached. 
Example : 

N,NrNr2-tetramethyl-2r6-naphthyridin-2-ium- 
5-aminium (not N, N, N, 6-tetramethyl-2,6- 
napthyridin-6-ium-1-aminium) 

N ( c H 3 13 

RC-82.5.5. Aaranblia8 o f  paront aatioru. Cationic compounds with cat- 
ionic centers identically derived 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 rtbis-ltI "tris-'I, etc, , where necessary*. 
Examples : 

from the same parent 

5 6  

H 3 ; e k  1 , 4-phenylenebis (phosphonium) 
3 2  

l,lr-dimethyl-4,4'-ethylenedipyri- 
C H 3 - ~ ! c ~ - C H 2 ~ ~ - C H 3  din-1-ium (IUPAC multiplicative 

7 3 '  5 6  

method; see RC-80.11) 
4,4'-ethylenebis[l-rnethylpyridin- 

1-ium] (CAS multiplicative 
method; see RC-80.11) 

6' 5' 3 2  

0 4 3 4  5 

7-6 
4 

I 
AH3 CH, 

1,l' r3,3'-tetramethyl-2,2f-oxybis (2,5-dihydro- 
1H-imidazol-3-ium) (IUPAC multiplicative 
method; see RC-80.11) 

2, 2'-oxybis[l, 3-dimethyl-2,5-dihydro-lH-imid- 
azole-3-ium] (CAS multiplicative method; 
see RC-80.11) 

2 2' - (1 , 3-phenylene) dipropan-2-ylium (see 
l,l'-dimethyl-l, 1'- (I, 3-phenylene) diethylium 

RC-82.2.2.2 and RC-80.8) 

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

lllr- (1, 3-phenylene)bis[l-methylethyliuml (see 
(RC-82.2.2.1 and RC-80.8 ) (CAS multiplica- 
tive method; see RC-80.11) 

* The multiplicative prefixes trbis-", "tris-", etc. are used to avoid the 
possibility of confusion that could arise from the use of the numerical 
prefixes "di-" , Iltri-rtr etc. 
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RC-82.5.6, Other polyc8tionr with a8tionic center8 on ch8r8cteri8tic 
group8. 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 *Ibis-", "tris-*I, etc. , where necessary to avoid pos- 
sible confusion that may arise from the use of the numerical prefixes 
lldi-ll, IItri-ll , etc.*. 
Examples : 

Hot Hot pentane-2,4-diylidenebis (oxonium) (see RC-80.8) 
CH3-C I I  -CH2 -C II -CHI 
5 4 3  2 1  (see RC-80.8) 

(I, 3-dimethylpropan-1 , 3-diyl) bis (oxonium) 

+ t 
C&-O(CH3) -CH,-CH2-O(CH3)-CaHs 

0,O' -dimethyl-O,O' -diphenyl [ ethylenebis (oxonium) ] (IUPAC multi- 

ethylenebis[methylphenyloxon~um] (CAS multiplicative method; 
plicative method; see RC-80.11) 

see RC-80.11) 

co -s-s+ phthaloylbis (disulf anylium) 

+ t ethylenebis (azanylium) 
HN-CH,--CH,-NH ethylenebis (aminylium) 

butane-1,4-diylidenebis(azanylium) 
4 3 2  1 butane-l,4-diylidenebis(aminylium) 

'N =CH -CH,-CH2 -CH=Nt 

+0-CH,-CH,-@+ et hylenebis (oxidanylium) 

5 6  

'0- 0 - s 0 2 ~ s 0 , - 0 - 0 t  - 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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+e --S--SO,--CH,--CH, --So, --s ++ [ et hane-1 , 2 -disul f ony lbis ( sul f ane- 
diyl) ] bis (oxidanylium) 

RC-82.5.7. Polycation8 derived fran diimiden and polyimide8 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 name derived according to 
RC-82.1.1.2, RC-82.2.2.2, or RC-82.5.2. 
Examples : 

a heterocyclic parent cation 

0 

2,2' ,5,5r-tetraoxo[3,3~-bipyrrolidine]-l~1~ -diium 

1,3,5,7-tetraoxo-l, 2,3,5, 6,7-hexahydrobenzo[lI 2-c;- 
4 5-C' ] dipyrrole-2 , 6-bis (ylium) (RC-82.2.2.4) 

1,3,5,7-tetraoxo-5, 7-dihydrobenzo[lI 2-c:4,5-c']di- 
pyrrole-2 6 (lH, 3H) -bis (ylium) (RC-82.2.2.4) 

1,3, 618-tetraoxo-lI2,3, 6,718-hexahydroben~o[1mn]- 
[ 3,8] phenanthrolin-7-ium-2-ylium (RC-82.2.2.4) 

1,3,6,8-tetraoxo-3,6, 7, 8-tetrahydrobenzo[lmn] [3,81- 
phenanthrolin-7-ium-2 (1H) -ylium (RC-82.2.2.4) 

RC-82.5.8. Cationia centers i n  both parent compound8 and nsbatituent 
group8. 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 expre88ing the mononucle8r parent cation8 
de8crib.d by RC-82.1.1.1 88 m0nOV81~1t 8ub8titUent8 are formed by 
changing the "-onium" ending of the parent cation to "-onio"2nn. 
Examples : 

+ 
-NH3 ammonia 

+ 
-&Hp selenonio 

+ 
- E l 3  trichlorophosphonio 



1418 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY 

+ 
--I-C,Hs phenyliodonio 

RC-82.5.8.2. PnfFxos for oxpn88ing mnocationic polynucloar paront 
hydridos with tho fro. v8lonco 8t a hotoroatdc  cationic contor may 
be derived by changing the "-ium" ending of the parent cation to 
"-io"2PP. Locants may be omitted provided that there is no result- 
ing ambiguity. 
Examples : 

pyridinio 

+ triaz-2-en-l-io 
-NH,-N= NH 

1 2 3  

RC-82.5.8.3. Syrtonutically dorivod profixos for oxpraseing cationic 
struotural unit8 as substituonts are formed by adding the operational 
suffixes rc-ylll, "-ylidene"*, n-diylfl, 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 final lrelrI if 
present, of a cationic replacement name (see RC-82.4) by these oper- 
ational suffixes. 

Not.: This method is also applicable to the cationic prefix groups 
considered in RC-82.5.8.1 and RC-82.5.8.2. 

Examples : 

+ ammoniumyl 
-NH3 

ammonio (RC-82.5.8.1) 

+ 
-CH,-CH:, ethan-l-iw-l-yl 

1 2  

-CH&(CH$ -CH, 2-methylpropan-2-ylium-l-yl 
1 2  3 

y 3  l-methyl-l-azoniabicyc10[2.2.l]heptan-3-y1 
(RC-82.4) 

l-methyl-l-azabicyclo [ 2.2.11 heptan-l-ium-3-yl 
4 (RC-82.1.1.2) 

* The operational 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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t 
- N Z N  

1 2  

t 
=CH 

diazyn-l-ium-l-yl (traditional 
name : diazonio*) 

met hanyliumylidene 

4(CH3)2 dimethylazaniumylidene 

t 
-s- 

I 
CHI 

methylsulfaniundiyl 

RC-82.5.8.4. Choiaa of parent aationia rtructuro. 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 prefixes3dr 4d111. 

Further choice, if necessary, is made by applying the general cri- 
teria for chains and rings given in the 1979 IUPAC Organic Rules2cc. 
Examples : 

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

6- (dimethylsulfonio) -N, N, Wtrimethyl- 
hexan-l-aminium (RC-82.1.2.1 and 
RC-82.5.8.1) 

2,9,9-trimethyl-2-thionia-9-azonia- 

(CH3)3N-CH2-[CH&-CH,--S(CH& 

decane (RC-82.4) 

* Note that the traditional name "diazonio" describes both structures, 
- k N  and -N-Nt, whereas the describes only 
the first of these structures; the name diazen-2-ylium-l-yl describes the 
second structure. 

systematic name given here 

** This is in agreement 
ponent for naming fused heterocyclic ring systems3j. 

with the principles for choosing a preferred com- 
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5 6  l-methyl-4-(trimethylphosphoniumyl)pyr~- 

3 2  l-methyl-4-(trimethylphosphonio)pyridi.n- 
l-iw (RC-82.5.8.1) 

(CH3)3? c N + -  CH3 din-l-ium (RC-82.5.8.3) - 

CH3 
1 , 3-dimethyl-5- (methyloxoniumylidene) - 

C H 3 - 6 4  2 cyclohex-3-en-1-ylium 
CH3 

6 4  

2- [3- (trhethy1ammonio)phenyll -1h4- 
benzo[b]thiopyrylium (RC-82.5.8.1 
and RC-82.3.2) 

2- [3- (trimethylammoniumy1)phenyll-l- 
ben~othiopyryliw3~ (RC-82.5.8.3 
and RC-82.3.2) 

2- (dhethyloxoniumyl) -5h5-quinolizin-5-ylium 

2- (dimethyloxonio) -5X5-quinolizin-5-ylium 
(RC-82.3.1 and RC-82.5.8.3) 

(RC-82.3.1 and RC-82.5.8.1) 

(CH&N-CH 
I I  */--7 

1,l -bis [ 1- (dimethylamino) -3- (dimethylazaniumylidene) prop- 

1, lf-bis[2- (dimethylamino)-l-[ (dimethylazaniumy1idene)methyll- 
l-en-2-yll [4,4'-bipyridine]-l, l'diium (see RC-80.8) 

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 tritonsg. The name proton is 
restricted to the hydrogen cation having the mass number 1, i.e., lHt. 
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RC-83.1. Anionic compound8 with anionic centers derived formally by 
ruaoval of hydroM. 

RC-83.1.1. R8dkofunctionrl names, Anionic compounds tha t  can be con- 
sidered a s  being derived electrons t o  the cor- 
responding radical  (see RC-81) may be named by adding the c lass  name 
"anion" a s  a separate word a f t e r  the name of the radical .  Polyanions 
a re  indicated by adding the  numerical prefixes "di-'I, "tri-" I e t c . ,  a s  
appropriate, t o  the  c lass  name. 

Note: Although such names a re  useful f o r  anions where a l l  anionic 
centers a re  located i n  the system cannot 
be extended t o  polyanions where one o r  more of the anionic centers 
must be expressed i n  a substi tuent t o  a parent s t ruc ture .  

formally by addition of 

a s ingle  parent s t ructure ,  

Examples : 

H3C- methyl anion 

0 
acetyl anion II 

CHs-C- 

Q- phenyl anion 

0 
I I  benzenesulfinyl anion 

Cd5-5- 

methanaminyl anion 
methylazanyl anion 

CH~-NH- 

cyclopenta-2,4-dien-l-y1 anion 

(Cd45)2C2- diphenylmethylene dianion 

1,4-dihydronaphthalene-l14-diyl dianion 

RC-83.1.2. Anionic center8 i n  paront hydrides. 

RC-83.1.2.1, The operational suffix a-ide". An anionic center de- 
rived formally by the removal hydrons from any posi- 
t i on  of a neutral  parent hydride i s  named by replacing the f i n a l  "el' 
of the name of the parent hydride, i f  present, by the operational 
suf f ix  fI-ide't, or  by adding the suff ixes  rr-ide", "-diide", e t c . ,  t o  
the name of the parent hydride. 

of one o r  more 
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The trivial names Itamide1I and Ifhide" for the anions H2N:- and 
HN:2-, respecti~ely6fr~~~ 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 [C2I2- is also retained69. 

N o t e  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 :B3-, :S:2-, and :P:3-, respectivelyGh. 
N o t e  2: The names for the anions HO:-, HO-O:', and HS:-, HS-S:-, 
etc. , are hydroxide6f , hydroperoxide2la, and hydrosulfide2lb, hy- 
drodisulfide, etc., respectively, but, 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 : 

CHa-NH- methylamide 
methylazanide 

(see also RC-83-1.5) 

(CHdzP- dimethylph~sphanide~gi 6b 
dimet hylphosphinide" 

(CH3-CH,-CH2-CH2)3Sn- tributylstannanide 

.HCehI- met hy li dyne s il anide 

(c&k.)@-CH2- (diphenylboryl) methanide 

(NC)3C- tricyanomethanide 

CHa-GH -CH3 propan-2-ide 
3 2 1  

CH3-CHZ-CsC- but -1 - yn-1 -ide 
4 3 2 1  

C&-CH=CH-GH-C&, 1, 3-diphenylprop-2-en-1-ide 
3 2 1  

H 
1,1,2-tricyano-2-(3,4-dicyano-5-irnino- 

1,5-dihydro-2H-pyrrol-2-ylidene) - 
ethan-1-ide 

* Although the traditional names phosphine, arsine, can be used 
for deriving parent anion names, the systematic names are preferred. 
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4-chlorobenzen-1-ide 

cyclopenta-2,4-dien-l-ide 
2 

7bH-indeno [l 2 3-jkJ fluoren-7b-ide 

8 8  7 6  

1,5-di-p-tolylpentaaza-lr4-dien-3-ide 

C&-N:2- 

4 3  

(CH3)$i-N -SiH2-N--Si(CH3)3 
5 4 3  2 1  

1H-benzot riazol-l -ide 

phenylimide 

diphenylmethanediide 

1,4-dihydronaphthalene-lr4-diide 

1, 1, 1, 5,5,5-hexamethyltrisilazane- 
2,4-diide 

1 3-diphenylpropane-1 2 3-triide 

1,4,6,9-tetrahydropyrene-l, 4,6,9-tetraide 

- 5  



1424 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY 

RC-83.1.2.2. Nondet8chrble hydro prefixes vd. added (indic8ted) hy- 
drogen. An anionic center a t  a posit ion i n  a ring o r  r ing system 
having the maximum number of noncumulative double bonds where there  
i s  an insuf f ic ien t  number of hydrogen atoms t o  apply the recommenda- 
t ions  f o r  the use of Il-ide" given i n  RC-83.1.2.1 i s  formally derived 
from a dihydro derivative of the Such an an- 
ion may be named by adapting the pr inciple  of "indicated hydrogen'I2g 
or  by using nondetachable hydro pref ixes2f .  

In  the first method29, the "hydro1' derivative i s  described by 
specifying the hydrogen atom of the dihydro pa i r  t h a t  remains a f t e r  
the anionic center has been created by c i t i ng  an i t a l i c  capi ta l  H ( H )  
and the locant f o r  the ske le ta l  atom a t  which tha t  hydrogen atom re- 
sides,  both enclosed i n  a set of parentheses and inser ted i n t o  the 
naue immediately a f t e r  the locant f o r  the anionic center". 
Examples : 

cycl ic  parent hydride. 

:fj 1,2-dihydropyridin-l-ide 
pyridin-l(2H) -ide 

4 

1,lOb-dihydrocyclopenta[ef]heptalen-lOb-ide 
cyclopenta [ e f J  heptalen-lob (1H) -ide 

l-methyl-1,2-dihydrobenzo[blazocine-2,2-diide** 
1-methyl-1-benzoazocine-2 , 2 (1H) -diide**3h 

6 5  

RC-83.1.3. Anionic canter8 on ah.lcogen at- of acid characteristic 
groups. 

RC-83.1.3.1. Add groups upt@88@d 8s ruffixes. An anion formed by 
the loss  of the hydrogen atom as  a hydron from the chalcogen atom of 
each acid charac te r i s t ic  group expressed by an " i c  acid" suf f ix  
(except f o r  mixed chalcogen peroxy acids, such a s  R-CS-0-OH or  
R-CO-S-SH***), o r  implied by a semisystematic or  t r i v i a l  'I-ic acid" 

* This procedure i s  exactly analogous t o  the use of "indicated hydrogen" t o  
describe saturated ring posit ions tha t  remain a f t e r  the introduction of 
suffixes f o r  pr incipal  charac te r i s t ic  groups, such a s  ''-one'f, i n to  the name 
of a ring o r  r ing system tha t  otherwise expresses the maximum number of 
noncumulative double bond&. 

** For recommendations t o  be 
systems, see the footnote t o  example 4 under RC-81.3.3.2. 

*** Application of t h i s  method t o  mixed chalcogen peroxy acids does not 
necessarily produce an unambiguous name. 

published5 on e l i s ion  i n  names of fused ring 



Nomenclature for radicals, ions, and radical ions 1425 

acid" name i s  named by replacing t h e  "-ic acid" ending of t h e  ac id  
name by t h e  s u f f i x  "-ate", 
Examples* : 

CHS-CO -0:- ace ta t e  

peroxybenzoate 
perbenzoate (from perbenzoic acid2qq) 

CsHs-cO- 0- 0:- 

C&-SOz-O:- benzenesulfonate 

co-0:- -:d-"$y pyridine-2,6-dicarboxylate 
/ 3  

4 

co -0: - 
aco-O:- pht ha l a t  e 

CH3-[CH2]4-CO-S:- CH3-[CHz]4-- CS- 0:- hexanethioate 

OHC-CH,-CH,-CO-O:- succinaldehydate 

t a r t r a t e  (a contract ion of " t a r t a r -  
a t e " ,  a name derived according 
t o  t h i s  recommendation) 

-:0- OC-[CH(OH)]p-CO-O: - 

RC-83.1.3.2, Mononucle8r parent "0x0" 8cids. An anion formed by 
loss  of the  hydrogen atom a s  a hydron from each hydroxy group, o r  a 
chalcogen analog, of a mononuclear parent Iroxo" acid,  except f o r  
mixed chalcogen analogs of peroxy acids ,  i s  named by replacing t h e  
"-ic acid" o r  " -0~s "acid" ending of t h e  ac id  name by r'-ate" o r  
Il-ite", respect ively.  
Examples : 

(CeH&PO- 0:- diphenylphosphinate 

* Even though it is  common p rac t i ce  t o  represent t he  s t r u c t u r e  of such ac id  
anions i n  a condensed form, such a s  -C02- and --SO3', anionic  a c i d  groups 
a r e  shown here i n  an extended form, a s  -CO-0:- and --S(O)z-O:- i n  order  t o  
e x p l i c i t l y  show nonbonding e l ec t ron  p a i r s  a t  anionic  cen te r s ,  a s  i s  done 
throughout these recommendations f o r  r a d i c a l  and i o n i c  cen te r s .  
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CH~-ASO(-O:- )2 methylarsonate 

RC-83.1.3.3. Partly ionirod add8 and thoir 08torr.  An anion formed 
by the lo s s  of the hydrogen atom as  a hydron from one or more, but 
not a l l ,  of the hydroxy groups of a polybasic acid expressed by a 
suf f ix ,  o r  implied by a parent acid name, a semisystematic name, a 
t r i v i a l  name, o r  an acid es te r ,  may be named by indicat ing the hydro- 
gen atoms remaining by the term "hydrogen" prefixed by an appropriate 
numerical pref ix  (except f o r  mono) and c i ted  a s  a separate word* i n  
front of the name of the anion derived according t o  Rule RC-83.1.3.1 
and RC-83.1.3.2. 

Not.: Although locants prefixed t o  the hydrogen term can provide 
spec i f ic i ty  i n  some cases, t h i s  i s  not always possible. The lack 
of spec i f ic i ty  i n  t h i s  method can be an advantage when posit ions 
of remaining hydrogen atoms or charge cannot be determined, or 
when such spec i f ic i ty  i s  nei ther  necessary nor desirable.  This 
method re ta ins  a correlat ion wi th  the funct ional i ty  of the cor- 
responding neutral  compound. 

I f  spec i f ic i ty  is required, the anionic center should be named 
on the basis  of a fu l ly  ionized s t ructure  according t o  RC-83.1.3.1 
or RC-83.1.3.2, and the f ree  acid or e s t e r  groups expressed as  
substi tuents.  Names of t h i s  type a re  included f o r  the examples 
below. 

Examples : 

H02C-[CH&--CO- 0:- hydrogen heptanedioate 
6-carboxyhexanoate 

e t h y l  phenylmalonate 
(ethoxycarbony1)phenyl- 

acetate  

CeH.5- P(o)(W)- 0:- hydrogen phenylphosphonate 
hydroxy (phenyl) phosphinate 

CHs-CHz- 0-CO-CHp &-ethyl d-hydrogen c i t r a t e  
H02C-CH2-C I -OH d - e t h y l  2- (carboxymethyl) -2-hydroxy- 

d-hydrogen 2- [ (ethoxycarbonyl)methyl] - 
2- (carboxymethyl) -3- (ethoxycarbonyl) -2- 

I but anedioate -:o- co 

2-hydroxybutanedioate 

hydroxypropanoate 

* According t o  IUPAC inorganic nomenclature recommendations, the word hy- 
drogen should be attached d i rec t ly  t o  the ngme of the anion6i; i n  t h i s  
guide t o  IUPAC organic nomenclature practices,  the word hydrogen i s  separ- 
ated from the name of the anion, a continuation of t he  pract ice  used i n  
previous organic rules  and recommendations2rr. 
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d -hydrogen 2-chloro-1 , 4 -dit hioterepht halat e 
d-hydrogen 2-chlorobenzene-l,4-dicarbothioate 
2-chloro-4-[hydroxy(thiocarbonyl)]thiobenzoate 

RC-83.1.4. Anionic centers on hydroxy characteristic groups and their  
chalcogen a~ logs .  

RC-83.1.4.1. Anions from C 1  - C4 acyclic 81COhOl8, phenol, or hy- 
droxylamina. The traditional contracted radicofunctional names2ss, 
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 : 

CI- CH,- C H ~  -0; 2-chloroethoxide 

l-chloro-l-methylethoxide 
2-chloropropan-2-olate (see RC-83.1.4.2) 

(CH3)N -0: dimethylaminoxide 

RC-83.1.4.2. Anion8 from hydroxy groups other than those doscribod by 
RC-83.1.4.1 and ch8laogen analogs o f  a l l  hydroxy group8. 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 "-01"~ "-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, "-alate" 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 loss of a hydron from each each such 
characteristic group implied by that suffix. 

Note 1: The trivial names picric acid2uu (2,4 , 6-trinitrophenol) 
and styphnic acid2uu (2,4,6-trinitrobenzene-l, 3-diol) are used to 

* The limited practice of this way from alcohols 
in radicofunctional nomenclature by adding the suffix 'late" 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. 

naming anions derived in 
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derive the names p ic ra te  and styphnate f o r  the corresponding an- 
ions with anionic centers on the (both) oxygen atom(s),  according 
t o  RC-83.1.3.1, j u s t  a s  i f  an actual acid charac te r i s t ic  group 
were present. 
Note 2: The names hydroxide, hydroperoxide, and hydrosulfide, hy- 
drodisulfide,  e t c . ,  f o r  the anions HO:', H@:-, and HS:-, HS-S:', 
e tc . ,  respectively, a re  not used when the hydrogen atom has been 
subst i tuted by another atom or group (see Note 2 t o  RC-83.1.2.1). 

Examples : 

CH~-[CH&- o-  pent an-1 -olate 

CsH,,-ij:' cyclohexaneselenolate 

resorcinolate 
benzene-1, 2-bis (olate)  * 

RC-83.1.5. Monoanionic conters on the nitrogen atom of an d n e  charac- 
ter i8t ic  group formally derived by the removal of one hydrogen atom from 

the amine suf f ix  o r  parent compound name by the operational suf f ix  
Il-ide", or  by subst i tut ive nomenclature based on the parent anion names 
amide o r  azanide (see RC-83.1.2.1). 
Examples : 

the  nitrogen atom as  a hydron may be named by replacing the f i n a l  "elr of 

CH,-CH,-NH- 
ethanaminide 
ethylamide 
ethylazanide 

ani l inide 
benzenaminide 
phenylamide 
phenylazanide 

c,H,-NH - 

RC-83.1.6. Anionic cantata on othor oh.ractoriatic groupr**. Anions 
wi th  anionic centers generated fonnally by the  removal of hydrogen atoms 
as  hydrons from atoms of charac te r i s t ic  groups other than those covered 

* The mult ipl icat ive prefixes 'Ibis-", "tris-", e tc .  a re  used t o  avoid the 
poss ib i l i ty  of ambiguity by interpret ing a suf f ix  such as  "-diolate t o  mean 
a monoanion derived from a d io l .  

** Suffixes such a s  "-imidideqt and 
ideneaminide" names a re  not included herein. 

Il-amidide" a re  not recommended and "yl-  
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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 : 

0 
II 

CHI-C- 

CH3- 0-0:- 

C&-S- 0 7  

CH3- CS- 0- 0; 

(CH3)&- 0- 0- 0; 

5@a-+:- 1 

4 3  

C~H~-CO-NH-N :2- 

CH3-CO-NH- 

1-oxoethanide 

methyldioxidanide" 

(phenylsulfany1)oxidanide (not benzene- 
sulfenate; see RC-80.7) 

(thioacetyl) dioxidanide 

tert-butyltrioxidanide (see RC-80.8) 
( 2 -met hylpropan-2 - yl ) t rioxidanide 

(see RC-80.8) 

ace t oxy sul f anide 

(2-f uryl) diselani.de 

methoxysulfanide 

(1-hydroxyethy1idene)amide 
(1-hydroxyethy1idene)azanide 

dimethyloxo-L5-phosphanide16 
dimet hy loxophosphoranide4P 

(trimethyl-L5-phosphanylidene) amidel6 
(trimethylphosphoranylidene) amide4Pr 12b 
(t rimethyl-L5-phosphanylidene) azanidel6 
(t rimethylphosphoranylidene) azanide4Pr 12b 

2-benzoyldiazane-1,l-diide 
2-benzoylhydrazine-1,l-diide (traditional 

parent hydride namel4) 

ace t ylamide 
acetylazanide 

* Although the radicofdnctional 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. 



1430 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY 

U C O - N H -  pyridine-2 - carbony lamide 
pyridine-2-carbonylazanide 

:N:- 4c1 3 0 

2 

1 , 3-dioxo-2 , 3-dihydro-1H-benzo [ de] isoquinolin-2-ide* 

1 , 3-dioxo-1H-benzo [ de] isoquinolin-2 (3H) -ide* 
(see RC-83.1.2.2) 

7 6  (see RC-83.1.2.2) 

RC-83.2. Anionic cox~oun& with d o n i o  coator6 derivod foaml ly  by tho 
8 d d i t i O a  of 8 hydrid. ioa. The nomenclature systems i n  the 1979 IUPAC O r -  
ganic Rules1 do not provide an operational suf f ix  f o r  indicat ing addition 
of a hydride ion t o  a parent compound comparable t o  the "-ium" suf f ix  fo r  
naming cations (see Rule RC-82.1 .1 .2) .  Although many such compounds can be 
named by the pr inciples  of coordination nomenclatureej , f o r  example, t e t r a -  
hydroborateGa, f o r  [BHq] -, and hexachlorophosphate6k, f o r  [PC16] -, anions 
of t h i s  type occurring i n  more complicated organic systems cannot be named 
easi ly  i n  t h i s  way. Therefore, two methods, other than replacement tech- 
niques (see RC-83.31, are included i n  these revised recommendations for use 
i n  naming such anions. 

( a )  Tho oporationcl ~ u f f i x  It-uide". An anionic center a t  any posit ion 
of a neutral  parent hydride may be described by replacing the f i n a l  
lrerf of the name of the parent hydride, i f  present, by the operation- 
a l  suf f ix  fl-uideff, o r  by adding the operational suff ixes  fl-uidett, 
"-diuide", e tc . ,  t o  the name of the parent hydride; locants fo r  the 
anionic centers thus created a re  c i t ed  a s  needed o r  desired.  

(b) Tho opor8tion81 8 u f f b  l I - i & v t  with tho %-oonvontion16. An anionic 
center derived from any posit ion of a neutral  parent hydride where 
the %-convention defines a t  l e a s t  two more hydrogen atoms than are  
present i n  the standard neutral  parent hydride may be described by 
replacing the f i n a l  fie" of the parent hydride name, i f  present, by 
the operational suf f ix  I)-ide", or by adding the  operational suff ixes  
rridefIr "-diide", e tc . ,  t o  the name of the parent hydride. Locants 
fo r  the anionic centers thus defined are  c i ted,  i f  necessary, even 
though locants a re  given wi th  the rckll symbolism. 

Since method (b) often requires use of bonding s t a t e s  tha t  may be too ar-  
t i f i c i a l  f o r  some t o  accept readily,  method (a)  i s  t o  be preferred i n  such 
cases; f o r  example, t h i s  method would require [AsF6]' and [GeFs]' t o  be 
named hexafl~oro-%~-arsanide and pentafluoro-k 6-germanide , respectively.  

* For recommendations t o  be published5 on e l i s ion  i n  names of fused r ing 
systems, see the footnote t o  example 4 under RC-81.3.3.2. 
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Examples : 

CHa-SiH,- 

(CH3)dP- 

(ceH5)21:- 

(a) methylsilanuide 

(a) tetramethylpho~phanuide~g~ 6b 
(b) tetramethyl-h5-phosphanide1 
(b) tetramethylph~sphoranide~p 

(a) difluoro (phenyl) sulfanuide 
(b) difluoro (phenyl) -X4-sulfanide16 

(a) diphenyliodanuide 
(b) diphenyl-h3-iodanide16 

(a) hexaf luoro-h5-iodanuide16 
(b) hexaf luoro-h 7-iodanide16 

(a) octaf luoro-h 6-tellanediuide16 
(b) octafluoro-h1°-tellanediide16 

(a) 1,3-dihydro-l-methyl-l, l,l-tri-p-tolyl-3,3- 
bis (trifluoromethyl) -1k5-benzo[cl [II 21 - 
oxastibol-l-uide*16 

bis (trifluoromethyl) -2,lk5-benzooxa- 
stibol-l-uide*3hr 

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

RC-83.3. R.pl8c.nwlnt noanencl8ture for anion#. Anionic centers in parent 
hydrides may be described by the principles of replacement ( rrarr) nomencla- 
turezkkr 3g1 3ir 4q, Anionic replacement prefixes are derived by replacing 
the final "eft of the name of the mononuclear parent hydride (see RC-80.9.1) 
by the operational suffixes I1-idaVt or rt-uidart, and indicate an anionic cen- 
ter having a bonding number one lower (see RC-83.1) or one higher (see RC- 
83.21, 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 tr-ata"4s, 4t. 
Note 2: The 1979 IUPAC Organic Rules1 make no provision for replacement 
prefixes to describe anionic skeletal atoms with bonding numbers one 
lower than that of the corresponding neutral heteroatom. 

Examples : 

- p l  

I -B-- 
I 

boranuida 

* For recommendations to be 
systems, see the footnote to 

published5 on elision in names of fused ring 
example 4 under RC-81.3.3.2. 
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Anionic replacement prefixes are nondetachable, i.e., they are cited di- 
rectly in front o f  the name of the parent hydride2f, 

Anionic replacement prefixes are cited anU 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-l.l3d or in Table to Section D of the 1979 IUPAC Or- 
ganic Rulesld. An anionic replacement prefix is cited immediately after 
the corresponding neutral replacement p r e f i ~ 3 ~  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 "-idaft prefix! where there 
is a choice, an "-uida" anionic center is preferred to an Il-ida" anionic 
center for assignment of low locants. 

Note: In general, the Commission favors the use of the suffixes Il-ide" 
and "-uide" with nonreplacement names of parent hydrides or with neutral 
replacement names according to RC-83.2 over the use of IlidalI or "uida" 
replacement prefixes. In addition, names that do not require designa- 
tion of skeletal atoms in nonstandard valency states by the 5-conven- 
tionl6 are preferred (see also Note 4 to RC-82.2.2.2 and the Note to 

I in the Appendix 

RC-82.4). 
Examples : 

2,2-dimethyl-2H-2-boranuidaindene 
2,2-dimethyl-2H-2-borainden-2-uide [RC-83.2 (a) I 5 \  ' m&H& 

4 3  

H2 Hz decahydro-4a-phosphanuida-l,3,6,8-tetrasilanaphthalene 

rrs'7 
H2S , jPbSiH2 

H 

decahydro-4aL5-phosphanida-l I 3,6 I 8-tetrasilanaphthalene 
l-phosphanuida-3,5,7,9-tetrasilabicyclo [ 4.4.01 decane 
155-phosphanida-3 , 5 , 7 , 9-tetrasilabicyclo 14.4.01 decane 

octahydro-2H-4a-phospha-l,3,6, 8-tetrasilanaphthalen-4a-uide [RC-83.2 (a) 1 
1-phospha-3,5, 7, 9-tetrasilabicyclo[4.4.O]decan-l-uide [RC-83.2(a) 1 
decahydro-4a55-phospha-1 , 3,6,8-tetrasilanaphthalen-4a-ide [RC-83.2 (b) 1 
lX5-pho~pha-3~5~7, 9-tetrasilabicyclo[4.4.O]decan-l-ide [RC-83.2 (b) ] 

5X5-phosphanuidaspiro [ 4.41 nonane 
5L5-phosphaspiro [4.41 nonan-5-uide [RC-83.2 (a) I 

6 4  

RC-83.4. Multiple anionic centerm. 

RC-83.4.1. Polyanions identically derived at different pouitiona on the 
8ame 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. Anion- 
i c  compounds wi th  two or  more anionic centers i n  the same parent hydride 
s t ructure ,  a t  l e a s t  one of which i s  derived formally by the removal of a 
hydron from a ske le ta l  posit ion,  and one by the addition of a hydride 
ion a t  another ske le ta l  posit ion,  a re  named by replacing the f i n a l  "elt 
of the name of the parent hydride, if present, by the operational suf f ix  
"-ide", followed by the operational suf f ix  "-uide", each preceded, where 
necessary, by the appropriate numerical o r  multiplicative pref ix  (see 
RC-83.1.2.1 and RC-83.2). The Irerf of the "-ide" suf f ix  i s  elided before 
"-uide" unless a mult ipl icat ive pref ix  precedes the l a t t e r .  Where there  
i s  a choice, low locants of the parent hydride a re  assigned first t o  the 
anionic centers regardless of type and then t o  "-uide" anionic centers.  
Example : 

aIdoll and %id." curtor8 i n  tha 8.rm. paront hydrido. 

2,4-dihydro-2,2-dimethylcyclopenta[c]borol- 
' 4 9 4  W & C H &  3 4-id-2-uide 

RC-83.4.3. Polyurion8 idontically dorivod from hydroxy ch.ractori8tic 
group8 or ch8lcogon analog8 by the lo s s  of the hydrogen atom as a hydron 
from each of two o r  more hydroxy groups o r  chalcogen analogs attached t o  
a parent hydride a re  named by adding a suf f ix  such a s  " -b is (o la te )" ,  or  
"-tris ( th io la te )  t o  the name of the parent hydride". 
Examples : -:+a;:- 

H 3 2  

naphthalene-2 , 6-bis ( th io la te )  

RC-83.4.4. Anionic ch8ractorirrtic group8 on anionic paront hydridorr. 
Polyanions with anionic centers both i n  the parent hydride par t  of the 
s t ructure  and on a charac te r i s t ic  group tha t  may be expressed a s  an an- 
ionic  suf f ix  (see RC-83.1.3 through RC-83.1.5) may be named by adding 
the anionic suf f ix  t o  the name of a parent anion formed according t o  
Rules RC-83.1.2 and RC-83.2. Where there  i s  a choice, preference fo r  
low locants goes t o  the anionic ske le ta l  atom. 
Examples : 

cyclohexan-l-ide-4-sulfonate 
H 3 2  

* The multiplicative prefixes Ilbis-ll, "tris-", e tc .  a re  
poss ib i l i ty  of ambiguity which would resu l t  i f  a suf f ix  
were t o  be interpreted a s  describing a monoanion derived 

used t o  avoid the 
such as  "-diolate" 
from a d io l .  
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-: 0-OC-CH, - C y - C 3 C  :- pent-1-yn-1-id-5-oate 
5 4  3 2 1  

RC-83.4.5. Asrunblie8 of paront anionr, 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 units29 using the multi- 
plicative prefixes "bis-", "tris-", etc. , where necessary*, 
Examples : 

-HP&PH- 1,I-phenylenebis (phosphanide) 
3 2  

tetracyano[3-dicyanomethylidene)cycloprop-l- 
ene-1,2-diyl]dimethanide (IUPAC multipli- 
cative method; see RC-80.11) 

diyl] bis [dicyanomethanide] (CAS multipli- 
cative method; see RC-60.11) 

[3-(dicyanomethylidene)cycloprop-l-ene-l,2- 

RC-83.4.6. Other polyanions with anionic centers on characterirtic 
group8. 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 phenols 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 units2q using the multiplicative prefixes 'Ibis-'I, "tris-'I, etc. , in- 
stead of the numerical prefixes "di-", Irtri-lr, etc. , where necessary**. 
Examples : 

-:+o -CH, -CH, -0 - 0:- ethylenebis(di0xidanide) 

1,4-phenylenebis(disulfanide) 

propane-l13-diylbis (amide) 
propane-1 , 3-diylbis (azanide) 

* The multiplicative prefixes Ilbis-ll and "tris-", etc., are used to avoid 
the possibility for confusion that could arise from the use of the numer- 
ical prefixes "di-" , Iltri-ll, 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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Polydonrr derived from diMd.8 and polyMda8 are  named on the basis  
of heterocyclic parent anions i n  accordance with RC-83.1.2. 
Example : 

1,3,5,7-tetraoxo-1, 2,3,5,6,7-hexahydrobenzo- 
[l, 2-c: 4 , 5-c' I dipyrrole-2,6-diide 
(see RC-83.1.2.2) 

415-c' ] dipyrrole-2 , 6 ( lH, 3H) -diide 
(see RC-83.1.2.2) 

1,3,5,7-tetraoxo-5, 7-dihydrobenzo[l, 2-c:- 

RC-83.4.7. Anionic curterrr i n  both paront compounds and rrubrtituant 
groupu. A polyanion i n  which not a l l  anionic centers can be included i n  
an anionic parent hydride or  parent compound (or where it may not be 
desirable t o  do so) i s  named by select ing the par t  of the s t ructure  tha t  
includes most of the anionic centers [see RC-83.4.7.4(a)] as  the anionic 
parent hydride o r  parent compound t o  be named by the pr inciples  of these 
recommendations. Par ts  of the s t ructure  containing the other anionic 
centers a re  then expressed by prefixes a s  described i n  the following 
subsections. 

RC-83.4.7.1. Profiwrr for d o n i c  cantarrr dorivod from 8cid ch8rac- 
tarirrtic group8 by removal of the hydrogen atoms from a l l  hydroxy, 
t h i o l ,  e tc . ,  groups of an acid charac te r i s t ic  group o r  a chalcogen 
analog, and tha t  are attached t o  the parent s t ruc ture  by a s ingle  
bond* are  named by changing the name of the 
acid suf f ix  or  parent mononuclear 0x0 acid t o  I!- ato"2wf4u. 

Examples : 

the  "ic acid" ending of 

-co-+:- carboxylat o 

- so2 -0: - sulf  onato 

- Po(o:-)2 phosphonato 

-ASH(O)(+:-) ars ina t  o* * 

RC-83.4.7.2. Prafixar for d o n i c  ch.lcogan atoms may be derived by 
replacing the  f i n a l  rre" of the  name of the  corresponding monoatomic 
anion6h wi th  an " 0 " 2 ~ .  

Example : 

-0:- oxido 

* In  the 1979  IUPAC Organic Rules, these prefixes4u were not l imited t o  a t -  
tachment by a s ingle  bond. 

** In  the 1979  IUPAC Organic Rules, t h i s  prefix4u was used 
substi tuent group -AS (0) -&:-. 

f o r  the anionic 
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RC-83.4.7.3. Syrt.mutia811y dorived prefixerr for  oxprerrring Uc iodc  
6tructur81 unit6 8s rrubrtituenta are formed by replacing the final 
Ire" of the name of the parent anion derived according to RC-83.1.2 
with an operational suffix, Ir-yl" or "-ylidene" or by adding an oper- 
ational suffix such as ft-diyllf 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 : 

-CH2- 

-NH - 

-PH - 

-BH,' 

=N - 

a&- - 
6 5  

q4 

methanidyl 

amidyl 
azanidyl 

imidyl 
azanediidyl 

phosphanidyl 

boranuidyl 

amidylidene* 

azanidediyl 

disulfanidyl 

azanidylidene (see RC-80.5) 

cyclohexa-2,5-dien-4-id-l-ylidene (see RC-80.5) 

cyclopenta-1,4-dien-3-ide-l,2-diyl (see RC-80.5) 

(see RC-80.5) 
2H-benzo[c]borol-2-uid-2-ylidene 
2H-2-benzobor01-2-uid-2-ylidene3~ 

RC-83.4.7.4. Choico of parent d o n i c  rrtructuro. 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 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. 

have a few guidelines 

* The use of Il-di~l~~ with the anion name llamidefl is not recommended. 
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the maximum number of anionic centers of any kind*, including 
anionic suf f ix  groups; 
the maximum number of senior anionic centers, according t o  the 
nature of the anionic atoms, i n  the same order as  the corres- 
ponding replacement prefixes3dr 4d111. 

Further choice, i f  mecessary, i s  made by applying the general c r i -  
t e r i a  fo r  chains and rings given i n  the 1979 IUPAC Organic Rules2cc. 
Examples : 

5 0  

4- [ (4-sulfonatophenyl) azo] - 
benzoate 

3-oxidonaphthalene-2-carboxylate 

5 4 .. 

(5-carboxylato-2-thieny1)methanide 
4 3  

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

RC-84.1. Zwittorionia compoun& having o w l  numbor6 o f  cationia and an- 
ionia conterm i n  the 68mo paront aompound (including ionic  centers on 
character is t ic  groups expressible as  suf f ixes) .  

RC-84.1.1. Zwitterionic parent hydrid.6 are  named by combining appro- 
pr ia te  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) a t  the end of the name of a neutral  parent hy- 
dride, i n  the order "-iun", rl-ylium", "-ide", and "-uide" o r  by c i t ing  
ionic  replacement prefixes (see C-82.4 and RC-83.3) i n  front of the name 
of the neutral  parent hydride. In  e i ther  case, anionic a f f ixes  are  c i t -  
ed a f t e r  cat ionic  aff ixes  i n  the name, and are  given preference fo r  low 
locants. An ionic  o r  neutral  character is t ic  group suff ix ,  i f  present, 
may be added, i f  desired. The f i n a l  "e" of the name of the parent hy- 
dride, o r  of an Il-ide" or  II-uide" suff ix ,  i s  elided before "i" or "y", 
or  before a functional suf f ix  beginning with a vowel, Numerical pre- 
f ixes ,  appropriate f o r  each type of a f f ix ,  are  added t o  specify the 
number of each kind of ionic  center. Where there  i s  a choice, lowest 
locants are  given t o  the ionic  centers i n  the following order, l i s t e d  i n  
decreasing order of pr ior i ty :  "-uide" (%ids-") , Il-ide" (rrida-lr) , 
"-ylium" ("ylia-tl) , and I I - i u m "  ("onia-I!) . 

* This i s  i n  agreement 
ponent i n  naming fused heterocyclic ring systems3 j . with the principles fo r  choosing a preferred com- 
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Examples : 

1,2,2-trimethyldiazan-2-ium-l-ide 
(RC-82.1.1.2 and RC-83.1.2.1) 

lI2,2-trimethylhydrazin-2-ium-l-ide 
(traditional parent hydride name14) 
(RC-82.1.1.2 and RC-83.1.2.1) 

(CH3)&H-NLCH) 
1 1  

CH3-C&-NH- 
2 1  

2-ethanylidynediazan-2-ium-l-ide 
(RC-82.1.1.2 and RC-83.1.2.1) 

2-ethanylidynehydrazin-2-ium-l-ide 
(traditional parent hydride name14 1 
(RC-82.1.1.2 and RC-83.1.2.1) 

(8 )  (b) 

(8 )  2,2-dimethyldiazen-2-ium-l-ide* (RC-82.1.1.2 and RC-83.1.2.1) 
(b) 2,2-dimethyld.azan-l-ylidene (RC-81.1.3.2) 

2,2-dimethyl-lhhiiazane (RC-81.1.3.3) 

llh5-5H-indolo [ 2,3-&] quinolizin-11-ylium-5-ide 
(RC-82.3.1 and RC-83.1.2.1) 

2 1  
, ~ f  3 2-methyl-lH-naphtho[l, 8-deI [l, 2,3] triazin-2-ium-1-ide 

- : N l  N 
(RC-82.1.1.2 and RC-83.1.2.1) 

o& a \  

7 6  

CI CI 8,8-bich1oro-1h4,4~5-[1,3,2]oxazarso1o[2,3-b]- 
[I, 3,2]oxazarsole-l, 4-bis (ylium)-8,8-diuide 
[RC-82,3.1 and RC-83.2(a)l 

* 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 (dimethy1amino)nitrene is considered to break a traditional 
principle of systematic substitutive nomenclature long established for 
naming acyclic hydrocarbons, 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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5 4  

l-benzoyl-2-methyl-lH-isothiochromen-2-~um-l-~de 
(RC-82.1.1.2 and RC-83.1.2.1) 

l-benzoyl-2-methyl-l,2-dihydroisothiochromen- 
ylium-l-ide (RC-82.3.2 and RC-83.1.2.1) 

2,2-diphenyl-4k5-[1,3, 4, 21 dioxazaborolo[l, 5-4 - 
pyridin-4-ylium-2-uide [RC-82.3.1 and 
RC-83.2 (a) I 

[4,5-a]pyridin-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-1 , 3-dioxa-3a-azonia-2-borataindene4 s, 

2,2-diphenyl-4&5,2k5- [l, 3,4,2] dioxazaborolo- 

+ 0 C H 3  2-methylisoselenochroman-2-~um-3-id-4-one 
(RC-82.1.1.2 and RC-83.1.2.1) 

0 

- *  2,4-diaza-3,5-diborahexane-2,4-dii~- 
CH,-BH, -NH2 -i!4Hz-iHz-CH3 3,5-diuide [RC-82.1.1.2 and 

RC-83.2 (a) 1 
2 , 4-diaza-3h5,5&5-diborahexane-2,4-diium-3,5-diide 

3,5-diazonia-2,4-diboranuidahexane (RC-82.4 and RC-83.3) 
(formerly 3,5-diazonia-2,4-diboratahe~ane~~) 

(RC-82.1.1.2 and RC-83.1.2.1) 

(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 used, the neutral het- 
eroatoms have priority for lowest locants. ) 

RC-84.1.2. Zwitteriodc paront cosapounda with 8t le88t one i o d c  contar 
on 8 ch8r8cteristic group expressible 88 8 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 : 

l,l,l-trimethyldiazan-l-ium-2-sulfonate 

l,l,l-trimethylhydrazin-l-ium-2-sulfonate 
(traditional parent hydride name14) 
(RC-82.1.1.2 ‘and RC-83.1.3.1) 

(CH,),h--NH -SOz-O:- (RC-82.1.1.2 and RC-83.1.3.1) 
1 2  
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CH3 
C6H5 w-0:- l-methyl-4,6-diphenylpyridin-l-iw-2-car- 

boxylate (RC-82.1.1.2 and RC-83.1.3.1) 
4 

C6H5 

9bH-phenalen-9b-yliu-2-sulfonate 
(RC-82.2.2.2 and RC-83.1.3.1) 

8 154-thiochromen-l-ylium-3-carboxylate 

5 4  thiochromenylium-3-carboxylate (RC-82.3.2 
(RC-82.3.1 and RC-83.1.3.1) 

and RC-83.1.3.1) 

2 , 5-diphenyl-154 , 3-dioxol-l-ylium-4-olate 
2,5-diphenyl-3-oxa-1-oxoniacyclopenta-l,4- 

(RC-82.3.1 and RC-83.1.4.2) 

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

4-carboxy-3-methyl-ll2,3-oxadiazol-3-ium-5-olate* 
(RC-82.1.1.2 and RC-83-1.4.2) 

3H-1 , 2-dithiol-3-ylium-5-thiolate 
(RC-82.2.2.2 and RC-83.1.4.2) 

l-0x0-2 , 6-diphenyl-lH-455-pyrazolo [ 1 , 2-a] - 0 
pyrazol-4-ylium-3-olate (RC-82.3.1 and 

c6H5<l$c6b RC-83.1.4.2) 
\ :o:- l-oxo-2,5-diphenyl-lH-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 methods as shown by the following example: 

3-methyl-5-oxo~2,5-~hydro-1,2,3-oxadiazol-3-~~-2-ide-4-car- 

3-methyl-5-oxo-1 , 2 , 3-oxadiazol-3-ium-2 (5H) -ide-4-carboxylic 
carboxylic acid (RC-82.1.1.2, RC-83.1.2.1, and RC-83.1.2.2) 

acid (RC-82.1.1.2, RC-83.1.2.1, and RC-83.1.2.2) 

HO2C,+0 
I d  

N+ 3 Y " 1 
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RC-84.2. Profixas f o r  mittorionic p8nnt hydridar 8s sub8tituonts are 
formed by replacing the final l'e'l of the name of the zwitterionic parent 
hydride (see RC-84.1.1) , if present, by an operational suffix 'l-yl" or 
lt-ylidene", or by adding a suffix such as a-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 : 

3-methyl-1H-imidazol-3-ium-l-id-4-yl 
(RC-82.1.1.2 and RC-83.1.2.1) 

RC-84.3. Ionia cantors not in the 8.m. paroat rtrwturo, 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 : 

H,c=L~~+,- (methy1ideneoxonio)methanide (RC-82.5.8.1 and RC-83.1.2.1) 
(methylideneoxoniumy1)methanide (RC-82.5.8.3 and RC- 

83.1.2.1) 

bis(tripheny1phosphonio)methanediide (RC-82.5.8.1 and [(c8H5)3~J2c 2- 
RC-83.1.2.1) 

bis(triphenylphosphoniumy1)methanediide (RC-82.5.8.3 and 
RC-83.1.2.1) 

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

[ [ diphenyl (methyl) phosphoniumyll ethynyll tri- 
phenylboranuide [RC-82.5.8.3 and RC-83.2(a)l 

(Cd-&(CH3)-CEC -Z(C&& 

1 CH- 2-(dimethylsulfonio)cyclopropan-l-ide (RC-82.5.8.1 
and RC-83.1.2.1) 

(RC-82.5.8.3 and RC-83.1.2.1) 
'%$(CH~), 2- (dimethylsulf oniumyl) cyclopropan-1-ide 

dicyano [2- (dicyanomethylidene) -3- (triethyl- 
ammonio) cyclopropyll methanide 

(W2C * (RC-82.5.8.1 and RC-83.1.2.1) 
dicyano [2- (dicyanomethylidene) -3- (triethyl- 

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

5 3-(trichlorophosphonio)cyclopenta-2,4-dien-l-~de 
(RC-82.5.8.1 and RC-83.1.2.1) 

(RC-82.5.8.3 and RC-83.1.2.1) 
3- (trichlorophosphoniumyl) cyclopenta-2,4-dien-1-ide 
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(trimethylammonio) acetate (RC-82.5.8.1 and 
(CH,),k--CH,-CO-O:- 

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

(trivial name: betaine*) 
RC-83.1.3.1) 

2 3  
CH~-~@-~~-CO -0:- (1-methylpyridin-1-ium-4-y1)acetate 

- (RC-82.5.8.3 and RC-83.1.3.1) 
6 5  

7- (lk4 , 2-dithiol-1-ylium-4-yl) -2-naphtholate 
(RC-82.5.8.3 and RC-83.1.4.2) 

5 4  

4- (dioxidan-2-ylium-1-yl) phenoxide 
(RC-82.2.2.2 and RC-83.1.4.1) 

3 2  

2,6 -di - t ert -but y 1 - 4 - [met hy 1 ( 3 -met hy 1 - 
but-2-en-1-yl) sulf oniol phenoxide 

C(CH313 

(CH&C=CH-CH2-&CHde 0:- (RC-82.5.8.1, RC-83.1.4.1, and 
C(CH313 RC-80.8) 

4- [methyl (3-methylbut-2-en-1-yl) -2,6- 
bis(2-methylpropan-2-yl)sulfonium- 
yllphenoxide (RC-82.5.8.3, 
RC-83.1.4.1, and RC-80.8) 

N, 1,4-triphenyl-lH-l, 2,4-triazol-4-ium-3- 
2 

C6%-N*N\FNLC6H5 amini.de (RC-82.1.1.2 and RC-83.1.5) 
:$N+ '' (l,I-diphenyl-lH-l, 2,4-triazo1-4-ium-3-y1) - 

phenyldde (RC-82.5.8.3 and RC-83.1.5) 
(1,4-diphenyl-lH-l, 2,4-triazol-4-ium-3-yl) - 

phenylazanide (RC-82.5.8.3 and RC-83.1.5) 

I 
CgH5 

W(4-methylbenzenesu1fonyl)pyridin-1-ium- 
1 - d n i d e  (RC-82.1.1.2 and RC-83.1.5) 

' @kNzm2&cH3 (4-methylbenzenesulf onyl) (pyridinio) amide 
(RC-82.5.8.2 and RC-83.1.5) 

( 4 -met hylbenz enesul f onyl ) (py ridin- 1 - ium- 1 - 
y1)azanide (RC-82.5.8.3 and RC-83.1.5) 

3 2  6 5  

5 pyrrolidin-1-ium-1-ylideneamide (RC-82.5.8.3 

2 pyrrolidin-1-ium-1-ylideneazanide (RC-82.5.8.3 
4 0 4 : -  and RC-83.1.6) 

and RC-83.1.6) 

* The name "betaine" is also used as a class name for such zwitterionic 
compounds. 
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Rule RC-85. Radical ions (replaces C-83.3 and C-84.4') 

€085.0. Introduction. For the purposes of organic nomenclature, a radi- 
ca l  ion i s  a molecular en t i t y  having a t  l e a s t  one radical  center (see RC- 
81 .0)  and one cat ionic  center (see RC-82.0) o r  anionic center (see RC-83.0) 
or  both (see RC-84.0) ,  which may be on the same o r  on d i f fe ren t  atoms. 

RC-85.1. Dercriptiva namorr. Radical ions derived formally from a neutral  
parent hydride, parent compound, o r  hydro derivative of e i the r  by the addi- 
t ion  or  removal of electrons may be named by adding the phrase "radical 
cation" or  "radical anion" a s  separate words following the  name of the neu- 
t r a l  parent hydride o r  parent compound with the same molecular formula. 
The numerical prefixes "di-", I c t r i - l r I  e t c . ,  a re  added t o  each term t o  indi-  
cate indicate  multiple radical  o r  ionic  s i t e s .  

Alternatively,  the phrase "radical ion" may be used wi th  the type and 
amount of charge given by an appended parenthetical  arabic number and ap- 
propriate charge sign (often or  a charge 
number6m, f o r  example, radical  ion(2-) .  Numerical prefixes a re  used t o  
denote the number of radical  centers, when more than one a re  present. 

Note 1: These names a re  most useful when the posit ions of the radical  
and/or ionic  s i t e s  a re  unknown, o r  when it is  not necessary or  desir-  
able t o  indicate  spec i f ic  posit ions f o r  such s i t e s .  
Note 2: It should be noted tha t ,  since the suf f ix  denoting a radical  
center i s  c i t ed  l a s t  i n  systematic s t ruc tura l  names, the phrase follow- 
ing the name of the neutral  parent hydride o r  parent compound perhaps 
should be "cation radical",  "anion radical",  o r  "ion radical".  This 
format i s  being used i n  the l i t e r a t u r e  and, although not used i n  these 
recommendations, may be considered a s  an acceptable a l te rna t ive .  

cal led a Ewens-Bassett number21c 

Examples* : 

ethane radical  cation 
ethane radical  ion (1+) 

butadiene radical  cation 
butadiene radical  ion (1+) F 4 H d  *+  

tetramethyl-lh4, 2h4-diselene radical  cationl6 
tetramethyl-lh4, 2k4-diselene radical  ion (1+) 

[CH3- SFd*+ pentafluoro (methyl) -56-sulfane radical  anionl6 
pentafluoro (methyl) - h h u l f a n e  radical  ion (1-) 1 6  

* In t h i s  document, a radical  ion i n  an empirical formula i s  denoted by a 
superscript  dot followed by the appropriate charge sign7. It is  recognized 
tha t  i n  mass spectroscopy used8, following well- 
established t r ad i t i on  i n  that  f i e ld .  

the opposite sequence i s  
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( C H , ) , S i e  (t rimethylsilyl)  benzene radical  anion 
%../ (trimethylsily1)benzene radical  ion(1-) 

bicyclo 15.3.11 undeca-l,3,5,7,9-pentaene 

bicyclo [5.3.l]undeca-l, 3,5,7,9-pentaene 
radical  anion 

radical  ion (1-) 

biphenyl diradical  dianion 
biphenyl diradical  ion (2-) 

phenanthrene radical  t r ian ion  
phenanthrene radical  ion (3-) [ C I ~ H ~ ~ ] ' * ) ( ~ )  

RC-85.2. A radical  ion derived 
formally by the removal of one o r  more hydrogen atoms from a s ingle  skele- 
t a l  atom or  from different  ske le ta l  atoms of an ion ic  o r  zwitterionic 
parent hydride i s  named by replacing the f i n a l  "8" of i t s  name, i f  present, 
o r  by adding t o  i t s  name, operational suff ixes ,  such a s  fr-yl" ,  "-ylidene", 
Ir-diyl", e tc .  The L-conventiod6 may of fe r  a considerable advantage fo r  
naming such radical  ions. However, the u8e of names i n  which the ske le ta l  
atoms are  i n  standard valency s t a t e s  i s  preferred (see a l so  Note 4 t o  RC- 
82.2.2.2 and the Notes t o  RC-82.4 and RC-83.3). Skeletal  posit ions wi th  
radical  centers have preference over ske le ta l  posit ions wi th  ion ic  centers 
fo r  assignment of lowest locants.  

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

Examples of radiaal cations : 

Radical ions derived from parent hydrides. 

H$'+ 

~ 6 = 2  and/or H ~ = c :  
2 1  2 1  

5 6  
+/--\. 

HC4 1CH w 
3 2  

methyliumyl 
L2-methaniumy116 (see a l so  RC-81.1.3.3) 
carbynium (see a lso  RC-81.1.3.1) 

silaniumyl 

ethaniumyliumyl 

ethan-1-ium-1-ylium-1-yl 

ethen-2-ylium-1-ylidene 
lX2-ethen-2-ylium16 (see also RC-81.1.3.3) 

benzeniumyl 
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' C k  - CHI ethan-2-ium-1-yl 
2 1 

methylsilyliumylidene 
CH3-fit and/or CH3-h: methyl4 2-silanylium16 

(see also RC-81.1.3.3) 

(CW3N ' trimethylammoniumyl 
trimethylazaniumyl 

w 5 -  N.' phenylazanyliumyl 

t 1, 1, 4,4-tetrakis (trimethylsilyl) - L(CH3)3SihN-N= N-![Si(CH3)3]2 
4 3 2 1  tetraaz-2-en-1-ium-1-yl 

'CH2-CH=CH-bH2 but-2-en-4-ylium-l-yl 
4 3 2 1  

(CH3)2&- &(CH& tetramethyl-11.4-diselan-2-iwn-l-y116 
2 1  

4,5-bis (trifluoromethyl) -lI2,3-trithiolan- 
5-ylium-4-yl 

3,5-dimethyl-2,3,5, 6-tetrahydrobenzo[lI 2-d:- 
5,4-d' I bisthiazole-3,5-diium-3,5-diyl 

CH3 CH3 

Examples of radical  OM: 

HN.- amidyl 
azanidyl 

- :CH,-CH* ethan-2-id-1-yl 
2 1  

(NC)+-C(CN) =C(CN)- ;(CN)2 hexacyanobut-2-en-4-id-l-yl 
4 3  2 1 

lI4-dihydronaphthalen-4-id-l-yl 
5 4 -  

(CH&B*- trimethylboranuidyl [see also RC-83.2 (a) ] 
trimethyl-h5-boranidy116 [see also RC-83.2 (b) I 



1446 COMMISSION ON NOMENCLATURE OF ORGANIC CHEMISTRY 

2 "k:*- 154-thiiran-l-id-l-yl16 

1,3-diphenylpropane-lI3-diid-2-yl 

CH,-o-co-$:- and/or ~~~-0-co-6:-  (methoxycarbony1)methanid- 
ylidene 

Examples of wittarionic radical iom: 

1H-benzo [ c] [l, 21 thiazin-2-ium-l-id-2-yl 
.1H-2 , l-benzothiazin-2-ium-l-id-2-yl3h 

5 4  

+ .  (triethy1ammonio)boranuidyl [see also RC-83.2 (a) ] 
(CH3-CH2)3N- BHF 

(triethylammonio) -5S-boranidyll6 [see also RC-83.2 (b) ] 

CH~-NN=$-N=-S~(CH~)~ 3-methyl-l-(trimethylsilyl)triaz-2-en-2- 
3 2 1  ium-l-id-2-yl 

RC-85.3. Radical ion8 on charactori8tic groups. 

RC-85.3.1. Radical ion. on ionic 8uffix group8. 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 tieif of the ionic 
suffix, if present, by an operational suffix, 
Examples : 

+ aniliniumyl 
C6H5- YH2 benzenaminiumyl 

CH3-N" (see RC-83.1.5) 
met hanaminidyl 
methylamidyl 
methylazanidyl 

CHs-CO-N'+ acetamidyliumyl 

C~H~--C=N'+ benzonitriliumyl 

succinimidiumylidene 

(see RC-83.1.5) 
CH2-NO- cyclohexylmethandnidyl 

(cyclohexylmethyl) amidyl 
O H  '' (cyclohexylmethyl) azanidyl 
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RC-85.3.2. Radical ion6 on characteri6tic group6 other than thoae de- 
6crib.d 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 : 

CH3-CO-*&CH3 acetyl (methyl) oxoniumyl 

.+ 
CH,-CHz-CH, -OH propyloxoniumyl 

CHp=C=tj'+ vinylideneoxoniumyl 

acetylamidyl 
acetylazanidyl 

CH3-CO-No- 

C6H5-SO2-NH-N'- 2-benzenesulfonyldiazan-1-id-1-yl 

RC-85.4. Ionic and radical center6 i n  different parent 6tructure6. 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(s1, or the part of the structure containing 
the ionic center(s1, 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 : 

[ 4- (diphenylmethyliumyl) phenyll diphenylmethyl 
3 . 2  

2-methyliumyl-1,2,3,4-tetrahydro-l,4-methano- 
:\ '&6H2 naphthalene-2,6-diyl 

5 4  

:&-&I2 2-oxoniumylidyneethyl 
2 1  

l-etl1yl-2-[2-(l-ethylquinolin-l-ium-2- 
yl) ethyl] -1,2-dihydroquinolin-2-yl 

5 4  

1,5-bis(3-ethylbenzo[4 [l, 3lthi- 
azol-3-ium-2-yl)penta-l,4-di- 
en-3-yl 

1,5-bis (3-ethyl-l,3-benzothi- 
azol-3-ium-2-yl) penta-l,4- 
diene-3-yl3h 

4 3 2  

CHzCH3 CHzCH:, 
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5 6  

-:o*. - 4-oxidophenoxyl 
3 2  

:0:- I ethoxy (oxido) phenylmethyl* 
C6H5-$ -O-CHg-CH:, 

5 6  

( c 6 k I & ~ ~ d ( C 6 H &  - 14- (diphenylmethanidyl) phenyl] diphenylmethyl 
3 2  

0- P(0)(0:-)2 

7 , 8-dimethyl-2 , 4-dioxo-10- [2,3, 4-trihydroxy- 
0 5-(phosphonatooxy)pentyll-1,2, 3,4,5,10- 

hexahydrobenzo[g]pteridin-5-yl (RC-81.1.4) 
7~8-dimethyl-2,4-dioxo-l0- [2,3, I-trihydroxy- 

5- (phosphonatooxy)pentyl] -2,3, 4, 10-tetra- 
hydrobenzo [ g] pteridin-5 (1N) -yl (RC-81.1.4) 

5-benzyl-3,7,8,10-tetramethyl-4-ox~do-2-0~0- 
2,3,5,10-tetrahydrooxobenzo[g]pteridin- 
5-i~m-5-yl 

[3-(l-adamantyl)-2-ylotriaz-l-en-2-ium-3-id- 

[3-(l-adamantyl)-2-ylotriaz-l-en-2-ium-3-id- 
1-yllboranuidyl [RC-83.2 (a) I 

1-yll -L5-boranidyl16 [RC-83.2 (b) I 
0 

4yp7 
-:N -r+N -y2 

3 2 1  
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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)5 

~ ~~~ 

Systematic Name (s) 

Recommendations Herein * 
Structure Tri vi a1 Name * According to the 

1. 

2. 

3. 

4. 

isopropyl** 

isobutyl** 

sec-butyl** 

tert-butyl** 

6. 

7. 

8. 

9. 

10. 

* Where appropriate, 

neopentyl** 

t ert-pent yl* * 

vinyl (Rule A-3.5l) 

ally1 (Rule A-3.5l) 

isopropenyl** 
(Rule A-3.5l) 

l-methylethyl (RC-81.1.1) 
propan-2-yl (RC-81.1.2) 

2-methylpropyl (RC-81.1.1) 
2-methylpropan-l-yl 

(RC-81.1.2) 

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

1,l-dimethylethyl 

2-methylpropan-2-yl 
(RC-81.1.1) 

(RC-81.1.2) 

3-methylbutyl (RC-81.1.1) 
3-methylbutan-l-yl 

(RC-81.1.2) 

2,2-dimethylpropyl 
(RC-81.1.1) 

2 , 2-dimethylpropan-l-y1 
(RC-81.1.2) 

1,l-dimethylpropyl 
(RC-81.1.1) 

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

ethenyl (RC-81.1.2) 

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

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

the suffixes If-ylideneff and "-ylidyneff are used with 
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. 
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Trivial 8ad Abbrevi8ted Name6 for Cornpouadr N i t h  R8die8l Center8 on C8rboa 
Atcuw. Li8t A (contId.) 

~~~~ ~ 

Systematic Name (9) 

Recommendations Herein* 
Structure T r i  v ia l  Name * According t o  the 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 

C,H5-C0 -6H2 

w2 

phenacyl** 
(Rule C-318. 11) 

f urf uryl 
(Rule B-5. 111) 

thenyl (Rule B-5.111) 

acetonyl 
(Rule C-318. 11) 

tolyl** (Rule A-13. 11) 
(4-isomer shown) 

mesityl** 
(Rule A-13. 11) 

benzyl* * * 
(Rule A-13.3I) 

benzhydryl*** 
(Rule A-13.3I) 

t rit yl* * * 
(Rule A-13.3I) 

phenethyl*** 
(Rule A-13.3I) 

2-oxo-2-phenylethyl 

2-furylmethyl (see RC- 
81.1.1 and RC-81.1.2) 

2-thienylmethyl (RC-81.1.1 
and RC-81.1.2) 

methylphenyl (RC-81.1.2) 
(4-isomer shown) 

2, 4,6-trimethylphenyl 
(RC-81.1.2) 

phenylmethyl (RC-81.1.1 
and RC-81.1.2) 

diphenylmethyl (RC-81.1.1 
and Rule RC-81.1.2) 

triphenylmethyl (RC-81.1.1 
and RC-81.1.2) 

2-phenylethyl (RC-81.1.1 
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) 5, 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) 5, but substitution is 
allowed only on the ring. 
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Trivial and Abbreviated Names for Compounds With Radical Centers on Carbon 
At-. List A (cont'd.) 

~~~ ~ 

Sys t end t i c Name (s) 

Recommendations Herein * 
Structure T r i  vi a1 Name * According t o  the 

21. styryl** 2-phenylvinyl (RC-81.1.2 
C&-CH =CH (Rule A-13.3l) and entry 8, above) 

2-phenylethenyl (RC-81.1.2) 

cinnamyl** 3-phenylallyl (RC-81.1.2 
and entry 9, above) 

3-phenylprop-2-en-l-yl 
(RC-81.1.2) 

CeHS-CH =CH-CHz 
22. 

(Rule A-13.3I) 

List B. Names tot  retained in "A Guide to the Use of IUPAC Nomenclature", Recommendations, 
1993 (in press), but included in the 1979 IUPAC Organic Rules' 

Systematic  Name (s) 

Recommendations Herein * 
Structure Tr i v ia l  Name* According t o  the 

1 0 (CH&CH-[CH&-6Hz isohexyl*** 4-methylpentyl (RC-81.1.1) 
4-methylpentan-l-yl 

(RC-81.1.2) 

salicyl (Rule A- (2-hydroxyphenyl) methyl 
13.3; C-201.41) (RC-81.1.1) 

2-hydroxybenzyl (see entry 
A-17, above) 

3. 

HO 
6-CH:, 

vanillyl (cf. Rule (4 -hydroxy-3-met hoxyphenyl) - 
A-13.3; C-201.4; methyl (RC-81.1.1) 
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) 5, but substitution is 
allowed only on the ring. 

*** This name is used for unsubstituted structures only; see Rule A-2.25l. 
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Trioid  and Abbrooi8Cod N.m.8 for Cornpound6 With Rldic.1 Contor8 on C8rbon 
A t o m .  L i 8 t  B (cont'd.) 

Systematic  Name (s) 

Recommendations Herein * 
Structure T r i  vi a1 Name * According t o  the  

4. 

5. 

6 .  

7, 

8. 

9 .  

H&-O 0;" 
6-CH, 

w \ 

0 

veratryl (cf. Rules 
A-13.3: C-201.4; 
C-411. 11) 

piperonyl (cf. Rule 
C-411. 11) 

phthalidyl (Rule 
B-5.11; C-473.11) 

xylyl (Rule A-13. 11) 
(2,3-isomer shown) 

cumenyl (Rule A-13.11) 
(3-isomer shown) 

picryl (Rule C-202.2I) 

( 3 , 4-dimethoxyphenyl) met hyl 
(RC-81.1.1) 

3 , 4-dimethoxybenzyl (see 
entry A-17, above) 

(benzo [ d] [ 1 , 31 dioxol-5-yl) - 
methyl (RC-81.1.1) 

(1,3-benzodioxol-5-yl) - 
methyl3h (RC-81.1.1) 

3-0~0-1,3-dihydroisobenzo- 
furan-1-yl (RC-81.1.2) 

dimethylphenyl (RC-81.1.2) 
(2,3-isomer shown) 

isopropylphenyl (RC-81.1.2 
and entry A-1 above) 

(1-methylethyl) phenyl (RC- 
81.1.1 and RC-81.1.2) 

propan-2-ylphenyl (RC- 
81.1.2) 

2 , 4 , 6-trinitrophenyl 
(RC-81.1.2) 




