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INTRODUCTION

The first international proposals on the nomen-
clature of organic chemistry, made at Geneva in
1892, were revised and extended by the Definitive
Report of the Commission for the Reform of No-
menclature in Organic Chemistry of the International
Union of Chemistry (I.U.C.) which appeared after
the meeting at Liége in 1930 (Liége Rules), and
was supplemented by less extensive reports from
the meetings at Lucerne in 1936 and at Rome in
1938. Although these proposals remdered great
service, it was apparent at the meeting of the Inter-
national Union of Pure and Applied Chemistry at
London in 1947 that, in some matters, extension
and revision of the nomenclature rules for organic
chemistry were required. Those who have served
on the Commission on Nomenclature of Organic
Chemistry for varying periods from 1947 to date
(1957) are: M. Betti,* R. S. Cahn, L. T. Capell,
G. Dupont, G. M. Dyson, C. S. Gibson,* G. Ker-
saint, N. Lozac’h, R. Marquis,* A. D. Mitchell,
H. S. Nutting, A. M. Patterson,* V. Prelog, F.
Richter, S. Veibel, P. E. Verkade and E. Votocek.*

The Commission’s progress in the period 1947 to
1955, inclusive, has been reported in successive
issues of the Comptes Rendus of the Conferences
of the Union. Relevant parts of those reports are
included, with a few revisions, in the rules which
form the body of this publication.

* Deceased.

General Principles

The Commission believes that differences in
nomenclature frequently hinder the accurate and
intelligible conveyance of information from one
chemist to another, so tending to hamper under-
standing and progress. The Commission urges
conformity with internationally agreed nomencla-
ture even when this nomenclature may not seem
the best possible from the point of view of the
chemists of a particular nation or group.

The rules now presented are intended to be suit-
able for textbooks, journals and patents, for lexicons
and similar compilations, and for indexes, even if
not always wholly so for conversation or lectures.
The rules will be issued in parts, as they become
approved by the Union. They constitute recom-
mendations for the naming of types of compounds
and of individual compounds. They are not ex-
haustive, except in specified cases. Where, for
various reasons, limitation to a single method of
nomenclature appears undesirable or impossible,
alternatives are given; but the Commission hopes
that elimination of alternatives may become ac-
ceptable as the merits of one method become more
generally recognized. The Commission hopes also
that each nation will try to reduce the variations
in nomenclature with regard to spelling, the position
of numbers, punctuation, italicizing, abbreviations,
elision of vowels, certain terminations, and so forth;
the present rules are not to be held as making
recommendations in these matters; the rules are
written in accord with the conventions of Chemical
Abstracts (except where specifically stated other-
wise), but solely for uniformity from one rule to
another.

Owing to the very extensive nomenclature which
has come into being since the last revision, the
Commission has, in the main, confined its efforts
to codifying sound practices which already existed,
rather than to originating new nomenclature—the
latter may form a later stage of the Commission’s
activities.

In so doing, the Commission had in mind the
following main principles: (a) as few changes as
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possible should be made in existing nomenclature,
though utility is more important than priority; (b)
rules and names should be unequivocal and unique,
but simple and concise; (c) records in journals,
abstracts, compendia, and industry should be used
to assess the relative extent of past use of various
alternatives; (d) rules should be consistent with
one another, yet aid expression in the particular
field of chemistry involved and be capable of ex-
tension with the progress of science; (e) trivial
names, and names having only a very small syste-
matic component, cannot be eliminated when in
very common use, but those of less value should be
replaced by systematic (or at least more systematic)
ones, and the creation of new trivial names should
be discouraged by provision of extensible systematic
nomenclature; (f) names should be adaptable to
different languages. The Commission is aware that
acceptance of its recommendations depends in
large measure on the success which has attended
its attempts to assess, for each particular case, the
relative merits of these often conflicting claims.

Glossary

The Commission considered it unnecessary to de-
fine chemical terms in common use. However,
certain terms which have special meaning in no-
menclature merit brief description, namely:

Parent name: that part of the name from which
a particular name is derived by a prescribed varia-
tion, e.g., ethane giving rise to ethanol. Names
often have more than one parent, e.g., (chloro-
methyl)cyclohexane has methylcyclohexane as par-
ent, which in turn has cyclohexane as its parent.

Systematic name: a name composed wholly of
specially coined or selected syllables, with or with-
out numerical prefixes, e.g., pentane, oxazole,

Trivial name: a name no part of which is used in
a systematic sense, e.g., xanthophyll.

Semi-systematic name or semi-trivial name: a name
of which only a part is used in a systematic sense,
e.g., methane (-ane), butene (-ene), calciferol (-ol).
(Most names in organic chemistry belong to this
class.)

Substitutive name: a name involving replace-
ment of hydrogen by a group or by another ele-
ment, e.g., 1-methylnaphthalene, 1-pentanol.

Replacement name: an *‘a” name, where C, CH,
or CH; is replaced by a hetero atom, e.g., 2,7,9-
triazaphenanthrene. Also, certain names involving
thio- (also seleno- or telluro-) to indicate replace-
ment of oxygen by sulfur (or selenium or tellurium,
respectively), e.g., thiopyran.

Subtractive name: a name involving removal of
specified atoms, e.g., in the aliphatic series names
ending in -ene or -yne. Also names involving
anhydro-, dehydro-, deoxy-, efc., or nor-.

Radicofunctional name: a name formed from the
name of a radical and the name of a functional
class, e.g., acetyl chloride, ethyl alcohol.

Additive name: a name signifying addition be-
tween molecules and/or atoms, e.g., styrene oxide.

Conjunctive name: a name formed by placing
together the names of two molecules, it being under-
stood that the two molecules are linked by loss of
one hydrogen atom from each, e.g., naphthalene-
acetic acid.
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Fusion name: a name for a cyclic system formed
by use of a linking ‘“0” between the names of two
ring systems, denoting that the two systems are
fused by two or more common atoms, e.g., benzo-
furan.

Hantzsch~Widman name: a name for a hetero-
cyclic system, as devised by Hantzsch and Widman,
from a prefix or prefixes (to denote a hetero atom
or atoms) and a suffix -ole or -ine (to denote a five-
or a six-membered ring, respectively), e.g., triazole,
thiazole.
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Introductory Statement Concerning the Comments

Chemical Abstracts endeavors to follow the Rules
of the International Union of Pure and Applied
Chemistry in so far as is feasible for recording pur-
poses, such as in the indexes. Exceptions are not
numerous. It seems best to point out differences
when such occur and to indicate a preference when
alternate rules are given. This has been done by
means of comments on individual rules. These
comments are in smaller type, preceded by the
symbol e.

RULES

A. HYDROCARBONS
Acyclic Hydrocarbons
A-1
1.1.—The first four saturated unbranched acyclic
hydrocarbons are called methane, ethane, propane

and butane. Names of the higher members of this
series consist of a numerical prefix and the ter-
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mination ‘“‘-ane.” Examples of these numerical pre-
fixes are shown in the table below. The generic
name of saturated acyclic hydrocarbons (branched
or unbranched) is “alkane.”

Examples: (#n=total number of carbon atoms)

”
1 Methane 22 Docosane
2 Ethane 23 Tricosane
3 Propane 24 Tetracosane
4 Butane 25 Pentacosane
5 Pentane 26 Hexacosane
6 Hexane 27 Heptacosane
7 Heptane 28 Octacosane
8 Octane 29 Nonacosane
9 Nonane 30 Triacontane
10 Decane 31 Hentriacontane
11 Undecane 32 Dotriacontane
12 Dodecane 33 Tritriacontane
13 Tridecane 40 Tetracontane
14 Tetradecane 50 Pentacontane
15 Pentadecane 60 Hexacontane
16 Hexadecane 70 Heptacontane
17 Heptadecane 80 Octacontane
18 Octadecane 90 Nonacontane
19 Nonadecane 100 Hectane
20 Eicosane 132 Dotriacontahectane

21 Heneicosane

1.2.—Univalent radicals derived from saturated
unbranched acyclic hydrocarbons by removal of
hydrogen from a terminal carbon atom are named
by replacing the ending ‘‘-ane’’ of the name of the
hydrocarbon by “-yl.” The carbon atom with the
free valence is numbered as 1. As a class, these
radicals are called normal, or unbranched-chain,

alkyls.
Examples:
5 4 3 2 1
Pentyl CHy—CH,—CH;—CH,—CH;—
11 10-2 1
Undecyl CHs—[CHg)s—CH,—

A-2

2.1.—A saturated branched acyclic hydrocarbon
is named by prefixing the designations of the side
chains to the name of the longest chain present in
the formula.

Example:
5 4 3 2 1
CH;—CH,—CH—CH,—CH,

CH;
3-Methylpentane

These names are retained for unsubstituted
hydrocarbons only

Isobutane (CH;);CH—CH;

Isopentane (CHy):CH—CH;—CH;
Neopentane (CHjy)C

Isohexane (CH,;):CH—CH,—CH—CH;

& Chemical Abstracts index names for the above compounds
are 2-methylpropane, 2-methylbutane, 2,2-dimethylpropane,
and 2-methylpentane.

2.2.—The longest chain is numbered from one
end to the other by arabic numerals, the direction
being so chosen as to give the lowest numbers pos-
sible to the side chains. When series of locants con-
taining the same number of terms are compared
term by term, that series is “lowest’’ which contains
the lowest number on the occasion of the first
difference. This principle is applied irrespective of
the nature of the substituents.
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Examples:
5 4 3 2 1
CHy—CHy—CH—CH;—CH;,

CH,
3-Methylpentane

6 5 4 3 2 1
CHy—CH—CH;—CH—CH—CH;,
CH; Hl CHS
2,3,5-Trimethylhexane (not 2,4,5-Trimethylhexane)

10 9 8 78 5 4 3 2 1
CHy-CH;-CH—CH-CHs-CHy-CHs—CH-CH-CH,

|
H, CH, CH,

2,7,8-Trimethyldecane (not 3,4,9-Trimethyldecane)
9 8 7 6 5 4 3 2 1
CHy—CH;—CH,—CHy—CH—CH—CH;—CH,—CH;

CH; CH;—CH:—CH,
5-Methyl-4-propylnonane
(not 5-Methyl-6-propylnonane since 4,5 is lower than 5,6)

2.25.—Univalent branched radicals derived from
alkanes are named by prefixing the designation of
the side chains to the name of the unbranched
alkyl radical possessing the longest possible chain
starting from the carbon atom with the free valence,
the starting atom being numbered as 1.

Examples:

5 4 3 2 1
1-Methylpentyl CH;CH,CH,CH,CH(CH,;)—
2-Methylpentyl CH;CH.CH;CH(CH,;)CH;—
5-Methy1hexy1 (CH:;):CHCHgCHzCHzCH’—'

These names are retained for the unsubstituted
radicals only

Isopropyl (CHy);CH—
Isobutyl (CH;);CH CH,—
sec-Butyl CH;CH,CH—

CH;
tert-Butyl (CH,);C—
Isopentyl (CH;)zCH CH,CH,—
Neopentyl (CH;)sCCHs—

CH,
tert-Pentyl CH,;CH;C—

Hj

Isohexyl (CH:):CH CHgCHaCH:—

2.3.—If two or more side chains of different na-
ture are present, they may be cited (a) in order of
increasing complexity or (b) in alphabetical order.

(a) The side chains are arranged in order of in-
creasing complexity by applying the following
criteria in series until a decision is reached:

(i) The less complex is that containing the smaller
total number of carbon atoms.

Example:
CH,

CH—C—
Hs

less complex than

5 4 3 2 1
CHs—CHy—CH;—CH,—CHy—

(ii) The less complex is that containing the longer
straight chain.
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Example:
CH;
4 3 2] 1
CH;—CH,—CH—CH,;— less complex than
CH;
3 2] 1
CHs—C|—CHz—
CH;

(iii) The less complex is that whose longest sub-
stituent has the lower locant.

o

CH; CH.
: 4 3 2 1
CH;—CH,—CH—CH—CH,—

Example:

less complex than

T
CH, CH;
5 4 3 2 1
CH;—CH;—CH—CH—CH,—
(iv) The less complex is that whose next longest
substituent has the lower locant.

Example: CH;
CH, CH; less complex than
5 4 3| 2} 1
CH;—CH,—CH—CH—CH,—
.
CH; CH,

5 4 3 2 1
CHy—CH—CH—CHy;—CH,—
(v) The less complex is that which is the more
saturated.

Example:
3 2 1 3 2 1
CH;—CH,—CH,;— less complex than CH;—CH=CH—

(vi) The less complex is that whose multiple
linkage has the lower locant.

Example:

3 2 1 3 2 1

CH;—CH=CH— less complex than CH,=CH—CH,—
(b) The alphabetical order is decided as follows:
(i) The names of simple radicals are first alpha-

betized and the multiplying prefixes are then in-
serted.

CH;—CH, CH;

7 6 5 4 3 2 1
CHs—CHz—CHz—CH—$—CH2—CH3
CHs
ethyl is cited before methyl, thus 4-Ethyl-3,3-dimethyl-
. heptane . . .
(ii) The name of a complex radical is consid-

ered to begin with the first letter of its complete
name.

Example:

Example: CH;
1 2 3 4 5
CH;—CH—CH—CH»—CH,—CH;
13 12-8 7| 6 5 4 3 2 1
CHy—[CH;:];s—CH—CH,—CH—CH,—CH,»—CH,—CH;

Cle—CH3
dimethylpentyl (as a complete single substituent) is alpha-
betized under ’‘d,” thus 7-(1,2-Dimethylpentyl)-5-ethyl-
tridecane
(iii) In cases where complex radicals are com-
posed of identical words, priority for citation is
given to that radical which contains the lowest
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locant at the first cited point of difference in the
radical.

Example:
CH, CH;

| ,'
CH;-CH,-CH-CH, CH-CH,-CH,-CH;
13 1229 8 7 6 5 4 3 2 1
CH;:-[CH,]~CH-CHy-CH-CHCH,-CH,-CH,—CH,
6-(1-Methylbutyl)-8-(2-methylbutyl)tridecane
& Chemical Abstracts has long been a proponent of the al-
phabetical order for prefixes. The alphabetical order as
given in A-2.3(b) is the order used by Chemical Abstracts.

2.4.—If two or more side chains are in equivalent
positions, the one to be assigned the lower number
is that cited first in the name, whether the order of
citation is based on complexity or on the alphabet-
ical order.

Examples:

(a) Order based on complexity

8 7 6 5 4 3 2 1
CH;—CH,—CH,—CH—CH—CH,—CH,—CH;

CH;—CH; CH;
4-Methyl-5-ethyloctane

8 7 6 5 4 3 2 1
CH3—CH2—CH2—$H—CH—CH2—CH2—CH3
CH~—CH CH.
CH; CHy—CH,
4-Propyl-5-isopropyloctane
(b) Alphabetical order

8 7 6 5 4 3 2 1
CH 3—'CH2—'CH2—'CH—'CH_‘CH z—CHz_ CH3

CH; CH;—CHs
4-Ethyl-5-methyloctane

8 7 6 5 4 3 2 1
CH;—CH,—CH,—CH—CH—CH.,—CH,—CHj;
CH:; CH—CH;

CH;,—CH: CH;
4-Isopropyl-5-propyloctane
2.5.—The presence of identical unsubstituted
radicals is indicated by the appropriate multiplying
prefix di-, tri-, tetra-, penta-, hexa-, hepta-, octa-,
nona-, deca-, undeca-, eéc.
CH,

5 4 3 2 1
CH;—CH,—C—CH,—CH;

Examples:

CH;
3,3-Dimethylpentane

The presence of identical radicals each substituted
in the same way may be indicated by the appropri-
ate multiplying prefix bis-, tris-, tetrakis-, pentakis,
etc. The complete expression denoting a side chain
may be enclosed in parentheses or the carbon atoms
in side chains may be indicated by primed numbers.

CH,
3% 2x 14
CH;—CH,—C—CH;
10 9 8 7 6 5 4 3 2 1
CH;—CH;—CH,—CH,—CH,—C—CH,—CH,—CH—CH;

|
CH;—CH,—C—CH;

CH;
CH;

(a) Use of primes and order of complexity,* indicates
primed numbers: 2-Methyl-5,5-bis-1’,1’-dimethylpropyldec-
ane.

Example:
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(b) Use of parentheses and alphabetic order, * indicates
unprimed numbers: 5,5-Bis(1,1-dimethylpropyl)-2-methyl-
decane,

(¢) Use of primes and alphabetical order,* indicates
primed numbers: 5,5-Bis-1’,1’-dimethylpropyl-2-methyl-
decane.

& Chemical Abstracts uses parentheses and the alphabetical
order without primes (A-2.5(b)). Chemical Abstracts would
name the examplein (b) 2-Methyl-5,5-di-tert-pentyldecane.
CH;
4% 3% ox 1%
CH;—-CHg-CH,-C-CH;
13 12-10 9 8 7 & 5 4 3 2 1
CH;-[CH:];~CH,-CHC-CH;-CH,-CH,-CH,-CH,-CH;
5t 4t 3t 2t 11
CH;—CHz—CHg—CHr|C—CH3
CH;

(a) Use of primes and order of complexity,* indicates
primed numbers, tindicates doubly primed numbers: 7-1/,-
1’-Dimethylbutyl-7-1”,1"-dimethylpentyltridecane,

(b) Use of parentheses and alphabetical order, * and { in-
dicate unprimed numbers: 7-(1,1-Dimethylbutyl)-7-(1,1-
dimethylpentyl)tridecane.

2.6.—If chains of equal length are competing for
selection as main chain in a saturated branched
acyclic hydrocarbon, then the choice goes in series
to:

(a) The chain which has the greatest number of
side chains.

Example:
7 6 5 4 3 2 1
CHs—CHz—CH—|CH—$H—|CH —CH;
CH; CH, CH; CH;
CH,—CH;

2,3,5-Trimethyl-4-propylheptane
(b) The chain whose side chains have the lowest-~
numbered locants.

Example:
7 6 5 4 3 2 1
CH;——CHz—-lCH—CH—CHz—CH—CHs
CH; CH, CH;
$H —CH;,
CH;

4-Isobutyl-2,5-dimethylheptane
(¢) The chain having the greatest number of car-
bon atoms in the smaller side chains.

Example:!
CH;

|
CH;CH,CH-CH,~CH-CH;
13 12 11 10 9 8

CH, CH, CH,-CH;

| |
CH,-CH-CH;-CHCH,CH;,
7 / 6 5 4 3 2 1

VRN
CH;CHzCH—CH2—|CH—CH2 CH;-CH~CH,-CHCH,CH;

CH; CH; CH, CH;
7,7-Bis(2,4-dimethylhexyl)-3-ethyl-5,9,11-trimethyltridecane
(d) The chain having the least branched side
chains.

(1) Here the choice lies between two possible main chains’

of equal length, each containing six side chains in the same
positions. Listing in increasing order, the number of carbon
atoms in the several side chains of the first choice as shown
and of the alternate second choice results as follows:

first choice 1,1,1,2 8, 8

second choice ,1,1,1,8, 9
The expression, ‘‘the greatest number of carbon atoms in
the smaller side chains,’”’ is taken to mean the largest side
chain at the first point of difference when the size of the side
chains is examined step by step. Thus, the selection in this
case is made at the fourth step where 2 is greater than 1.
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12 3
CH;-CH,-CH-CH,-CH;
14 138 7 6 5 4 3 2 1
CH;-[CH, ]e—$H—CH—CH —CH;-CH,-CH,~CH;
1 2 3 4 5 6
CH3-[CH,);-CH.,-CH-CH,-CH,-CH.,-CH,-CH;
6-(1-Ethylpropyl)-7-(1-pentylhexyl)tetradecane

A-3

3.1.—Unsaturated unbranched acyclic hydro-
carbons having one double bond are named by re-
placing the ending “‘-ane’ of the name of the corre-
sponding saturated hydrocarbon with the ending
‘“-ene.”” If there are two or more double bonds, the
ending will be “-adiene,” “-atriene,” efc. The gen-
eric names of these hydrocarbons (branched or un-
branched) are ‘“‘alkene,” ‘‘alkadiene,” ‘“‘alkatriene,”
etc. The chain is so numbered as to give the lowest
possible numbers to the double bonds.

Examples:

6 5 4 3 2 1
2-Hexene CH;—CH,—CH,—CH=CH—CHj;
6 5 4 3 2 1
1,4-Hexadiene CH;—CH=CH—CH,—CH=CH;
These non-systematic names are retained

Ethylene CHs=CH, Allene CH;=C=CH:
@ Chemical Absiracts retains allene for the unsubstituted
hydrocarbon only.

3.2.—Unsaturated unbranched acyclic hydro-
carbons having one triple bond are named by re-
placing the ending ‘‘-ane’’ of the name of the corre-
sponding saturated hydrocarbon with the ending
‘“-yne.” If there are two or more triple bonds, the
ending will be “-adiyne,” ‘‘-atriyne,” etc. The gen-
eric names of these hydrocarbons (branched or un-
branched) are “‘alkyne,” “alkadiyne,” ‘‘alkatriyne,”
etc. The chain is so numbered as to give the lowest
possible numbers to the triple bonds.

The name ‘“‘acetylene’” for HC=CH is retained.

3.3.—Unsaturated unbranched acyclic hydro-
carbons having both double and triple bonds are
named by replacing the ending ““-ane” of the name
of the corresponding saturated hydrocarbon with
the ending “-enyne,” ‘‘-adienyne,” ‘“‘-atrienyne,”
“-enediyne,” etfc. Numbers as low as possible are
given to double and triple bonds even though this
may at times give ‘“-yne’’ a lower number than
‘“-ene.”” When there is a choice in numbering, the
double bonds are given the lowest numbers.

Examples:

6 5 4 3 2 1
1,3-Hexadien-5-yne HC=C—CH=CH—CH=CH,

3 4 3 2 1
3-Penten-1-yne CH;—CH=CH—C=CH

5 4 3 2 1
1-Penten-4-yne HC=C—CH;—CH=CH:
3.4.—Unsaturated branched acyclic hydrocar-
bons are named as derivatives of the unbranched
hydrocarbons which contain the maximum number
of double and triple bonds. If there are two or more
chains competing for selection as the chain with the
maximum number of unsaturated bonds, then the
choice goes to (1) that one with the greatest number
of carbon atoms; (2) the number of carbon atoms
being equal, the one containing the maximum
number of double bonds. In other respects, the
same principles apply as for naming saturated
branched acyclic hydrocarbons. The chain is so
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numbered as to give the lowest possible numbers to
double and triple bonds in accordance with Rule
A-3.3.

Examples:
CH—CH,—CH;

| 3 2 1
CH=C—C=C—CH=CH,
6 5 4

CH,—CH,—CHj3;

3,4-Dipropyl-1,3-hexadien-
5-yne

7 6 5 4 3 2 1
5-Ethynyl-1,3,6- CH;/~CH—CH—CH=CH—CH=CH,

heptatriene
C=CH
CH;
6 5 4 3 2 1
5,5-Dimethyl-1-hexene CH3—|C—CH2—CH2—CH=CH2
CHs
7 6 5 4 3 2 1
4-Vinyl-1-hepten- CH;—C=C—CH—CH,—CH=CH,
5-yne
CH=CH,

The name ‘“‘isoprene” is retained for the unsub-

stituted compound only
.
CHy=CH—C=CH,

3.5.—The names of univalent radicals derived
from unsaturated acyclic hydrocarbons have the
endings “-enyl,” “-ynyl,” ‘“-dienyl,” etc., the posi-
tions of the double and triple bonds being indicated
where necessary. The carbon atom with the free
valence is numbered as 1.

Examples:
Ethynyl CH=C—
2-Propynyl CH=C—CH,—
1-Propenyl CH;—CH=CH—
2-Butenyl CH;—CH=CH—CH;—
1,3-Butadienyl CHy=CH—CH=CH—
2-Pentenyl CH;—CH,—CH=CH—CH,—

2-Penten-4-ynyl CH=C—CH=CH—CH,—
Exceptions: These names are retained

Vinyl (for ethenyl) CH;=CH—

Allyl (for 2-propenyl) CH;=CH—CH,—
Isopropenyl (for 1-methyl- CH,==C— (for unsubstituted
viny éH radical only)

3

3.6.—When there is a choice for the fundamental
chain of a radical, that chain is selected which con-
tains (1) the maximum number of double and triple
bonds; (2) the largest number of carbon atoms, and
(3) the largest number of double bonds.

Examples:

10 9 8 7 6 5 4 3 2 1

CH;—CH=CH—CH=CH—$H—CH=CH—CEC—
CHy—CH,—CH=CH—CHj3;

5+(3-Pentenyl)-3,6,8-decatrien-1-ynyl

1211 10 9 8 7 6 5 4 3 2 1

CH~CH-C=C-CH=CH~-CH-CH=CH-CH=CH-CH,
|
CH=CH—CH=CH—CH;

6-(1,3-Pentadienyl)-2,4,7-dodecatrien-9-ynyl
11 10 9 8 7 6 5 4 3 2 1
CHs—CH=CH—CH=CH—C|H—CH=CH—CH=CH—CH2—
CH=CH—C=C—CH;
6-(1-Penten-3.ynyl)-2,4,7,9-undecatetraenyl

4 3 2 1
C}13—C1-I=|C—CH2—
CH,-CH,-CH;-CHy-CH;-CH~CH—CH:~CH,
2-Nonyl-2-butenyl
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4.1.—Bivalent and trivalent radicals derived
from univalent acyclic hydrocarbon radicals whose
authorized names end in “-yl” by removal of one
or two hydrogen atoms from the carbon atom with
the free valences are named by adding “-idene” or
‘““idyne,” respectively, to the name of the corre-
sponding univalent radical. The carbon atom with
the free valence is numbered as 1.

The name “methylene’” is retained for the radical
CHy=.

Examples: Methylidyne! CH=
Ethylidene CH;—CH=
Ethylidyne CHye—C=
Vinylidene CH=C=
Isopropylidene? (CH;).C=

4.2.—The names of bivalent radicals derived
from normal alkanes by removal of a hydrogen
atom from each of the two terminal carbon atoms
of the chain are ethylene, trimethylene, tetra-
methylene, efc.

Examples:
Pentamethylene —CH,—CH,—CH,—CH,—CH,—
Hexamethylene @ —CH,—CH,—CH,—CH,—CH,—CH,—

Names of the substituted bivalent radicals are
derived in accordance with Rules A-2.2 and A-2.25.

Example:
2 1
—CH,—CH—

|
CH,—CH,

Ethylethylene

The name “propylene” is retained
CHa—?H—CHz—

4.3.—Bivalent radicals similarly derived from
unbranched alkenes, alkadienes, alkynes, efc., by
removing a hydrogen atom from each of the termi-
nal carbon atoms are named by replacing the end-
ings ‘‘-ene,” ‘“-diene,” ‘“-yne,” eic., of the hydro-
carbon name by ‘“-enylene,” “-dienylene,” ‘‘-ynyl-
ene,” efc., the positions of the double and triple
bonds being indicated where necessary.

Example:

3 2 1
Propenylene —CH,—CH=CH—
The name “vinylene” is retained
(for ethenylene) —CH=CH—

Names of the substituted bivalent radicals are de-
rived in accordance with Rule A-3.4.

Example:
5 4 3 2 1
—CH,—CH—CH=CH—CH—

|CH2—'CH2_‘CH;

4.4.—Trivalent, quadrivalent and higher-valent
acyclic hydrocarbon radicals of two or more carbon
atoms with the free valences at each end of a chain
are named by adding to the hydrocarbon name the
terminations ‘“-yl”’ for a single free wvalence,
“-ylidene” for a double and “-ylidyne” for a triple
free valence on the same atom (the final “‘e” in the
name of the hydrocarbon is elided when followed by
a suffix beginning with ““-y1”’). If different types
are present in the same radical, they are cited and

(1) The group =CH— may be referred to as the “‘methine”

group. ]
(2) For unsubstituted radical only.

4-Propyl-2-pentenylene
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numbered in the order of “-yl,”’ ‘-ylidene,” Examples:
“_ylidyne. IC{ 15 %gz H, H, 1
. x ~ 0=
Examples: ) , \ . HzCQ/‘\zcllH HzCs/l\zCH C/s FRET 1\\
oo qs . _ . . _ H 7 ch
Butanediylidene =CH—CH,—CH,—CH= H,C® ., CH, H,C® . *CH 2 \ \ /
4 3 2 1 ~c~ N S A 2
Butanediylidyne =C—CH,—CH—C= (Y C—C=C—C
H, H H, H;

3 2 1

1-Propanyl-3-ylidene =CH—CH,;—CH,—

3 2 1

5 4 3 2 1
=C—CHy—CH=CH—C=

4 3 2 1
=C—CH,—CH,—CH=

4.5.—Multivalent radicals containing three or
more carbon atoms with free valences at each end
of a chain and additional free valences at inter-
mediate carbon atoms are named by adding the
endings ‘‘-triyl,” “-tetrayl,” ‘-diylidene,” ‘‘diyl-
ylidene,” efc., to the hydrocarbon name.

Examples:

3 2 1
—CH,—-|CH—CH,—

Propadienediylidene
2-Pentenediylidyne
1-Butanyliden-4-ylidyne

3 2 1
—CH,—C—CH—
VRN
1,2,3-Propanetriyl 1,3-Propanediyl-2-ylidene

Monocyclic Hydrocarbons

A-11

11.1,—The names of saturated monocyclic hydro-
carbons (with no side chains) are formed by at-
taching the prefix “‘cyclo’” to the name of the acyclic
saturated unbranched hydrocarbon with the same
number of carbon atoms. The generic name of
saturated monocyclic hydrocarbons (with or with-
out side chains) is “‘cycloalkane.”

Examples: H, H,
C
Hzﬁ:/ CH,
H2C——CH2 HzC\C/CHz
H,
Cyclopropane Cyclohexane

11.2.—Univalent radicals derived from cyclo-
alkanes (with no side chains) are named by replac-
ing the ending ‘-ane’” of the hydrocarbon name
by ‘-yl,” the carbon atom with the free valence
being numbered as 1. The generic name of these
radicals is *“cycloalkyl.”

Examples; H H
e A
/ \ HZCQ 2CH2
3 2 | 5 3 I
H,C CH, HzC\é/CHz
H,
Cyclopropyl Cyclohexyl

11.3,—The names of unsaturated monocyclic
hydrocarbons (with no side chains) are formed by
substituting ‘-ene,”” ‘“-adiene,” “-atriene,” ‘‘-yne,”
“-adiyne,” efc., for ‘‘-ane” in the name of the corre-
sponding cycloalkane. The double and triple bonds
ire given numbers as low as possible as in Rule
-3.3.

Cyclohexene 1,3-Cyclohexadiene 1-Cyclodecen-4-yne

The names “‘fulvene” (for methylenecyclopen-
tadiene) and “‘benzene’ are retained.

11.4.—The names of univalent radicals derived
from unsaturated monocyclic hydrocarbons have
the endings ‘“‘-enyl,” “-ynyl,”’ ‘“‘-dienyl,” efc., the
positions of the double and triple bonds being indi-
cated according to the principles of Rule A-3.3.
The carbon atom with the free valence is numbered
as 1, except as stated in the rules for terpenes (see
Rules A-72 to A-75).

Examples:
CH— CH—
pd e
H,C; ‘\2?{ H(ﬁs I\Z%H
H,C*——CH HCY*——CH

2-Cyclopenten-1-yl  2,4-Cyclopentadien-1-yl
The radical name ‘“‘phenyl” is retained.

& The point of attachment is numbered 1 and the double and
triple bonds are given numbers as low as possible. The
number 1 for the point of attachment is given in the radical
name to emphasize the fact that the point of attachment
takes precedence over the double and triple bonds (except
with terpenes which have fixed numberings).

11.5.—Names of bivalent radicals derived from
saturated or unsaturated monocyclic hydrocarbons
by removal of two atoms of hydrogen from the same
carbon atom of the ring are obtained by replacing
the endings ‘‘-ane,” ‘“-ene,” ‘“-yne,” by ‘‘-ylidene,"”
‘“-enylidene” and ‘‘-ynylidene,” respectively. The
carbon atom with the free valences is numbered as
1, except as stated in the rules for terpenes.

Examples: I I
L C
H.C: ' JCH, Hzce/‘\z|c|H
H.C*——CH HC , 3
2 CH, C\é/CH
H
Cyclopentylidene 2,4-Cyclohexadien-1-ylidene

11.6.—Bivalent radicals derived from saturated
or unsaturated monocyclic hydrocarbons by remov-
ing a hydrogen atom from each of two different
carbon atoms of the ring are named by replacing
the e.ndings “-ane,” u_ene’n “-diene,” u_yne’n etC.,
of the hydrocarbon name by “-ylene,” ‘“‘-enylene,”
‘“.dienylene,” “-ynylene,” etc., the positions of the
double and triple bonds and of the points of attach-
ment being indicated. Preference in lowest num-
bers is given to the carbon atoms having the free
valences.

Examples:
H Ho - H H\C/
N PSS
H.Cy ‘\2$H2 H,C{ ! e Hﬁs : iCH
4 3 <8
H.C CH— H.C{ « ZCH  HC{ 4 CH
C C
H H/ ~
1,3-Cyclopentylene 3-Cyclohexen- 2,5-Cyclohexadien-
1,2-ylene 1,4-ylene



The name ‘“‘phenylene” is retained

&

Phenylene (p- shown)

A-12

12.1.—These names for substituted monocyclic
aromatic hydrocarbons are retained

¢ Y

CH— CH3
Cymene (p- shown)

CH3_CH_‘CH3

@

Cumene Mesitylene

a £
HC=CH2 3 CH3

‘/cm

Styrene Toluene Xylene (o- shown)

12.2.—Other substituted monocyclic aromatic
hydrocarbons are named as derivatives of benzene
or of one of the compounds listed in Part 1 of this
rule. However, if the substituent introduced into
such a compound is identical with one already pres-
ent in that compound, then the substituted com-
pound is named as a derivative of benzene (see
Rule 61.4).

& Chemical Absiracts makes certain exceptions to the last
part of this rule in order to favor a larger parent, although
still treating like groups alike, e.g., an ar-methyl derivative
of cymene is indexed at Cumene, dimethyl-, not at Benzene,
isopropyldimethyl-.

12.3.—The position of substituents is indicated
by numbers except that o- (ortho-), m- (meta-) and
p- (para-) may be used in place of 1,2-, 1,3-, and
1,4-, respectively, when only two substituents are
present. The lowest numbers possible are given to
substituents, choice between alternatives being
governed by Rule A-2 so far as applicable, except
that when names are based on those of compounds
listed in Part 1 of this rule the first priority for low-
est numbers is given to the substituent(s) already
present in those compounds.

Examples:

H.—CH; CH.,—CH; CH=CH,
CHz_'CHz_CHz_CHz—CH3 (/Hz CH3 CH2 CH3
1-Ethyl-4-pentylbenzene or ~ 1,4-Diethyl- 4-Ethylsty-
p-Ethylpentylbenzene benzene or p- rene or p-
Diethyl-  Ethylstyrene

benzene

& Chemical Abstracts limits the use of o0-, m- and p- to like
substituents when both are expressed as prefixes, e.g., p-
diethylbenzene, 1l-ethyl-4-pentylbenzene. However, when
one substituent is expressed in the name, m-, o- or p- is used
to indicate the position of the second and different substitu-
ent, e.g., o-ethylcumene.
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CH=CH2 CH3 CHz-CHz_ CH3
CH; CH;
CH3 CH3
CH=CH2

1,4-Divinylben-
zene or p-Divinyl-
benzene, not p-
Vinylstyrene

1,2,3-Trimethyl-
benzene, not
Methylxylene
nor Dimethyl-
toluene

CH,—CH,—CH,—CH;
CHz_CHz_CH3

1,2-Dimethyl-3-
propylbenzene
or 3-Propyl-
o-xylene

CHz—CH3
1-Ethyl-2-propyl-3-butylbenzene (Order of complexity)
or 1-Butyl-3-ethyl-2-propylbenzene (Alphabetical order)

12.4.—The generic name of monocyclic and poly-
cyclic aromatic hydrocarbons is ‘“‘arene.”

A-13

13.1.—Univalent radicals derived from mono-
cyclic aromatic hydrocarbons and having the free
valence at a ring atom are given the names listed
below. Such radicals not listed below are named as
substituted phenyl radicals. The carbon atom
having the free valence is numbered as 1.

Phenyl CeH;—
H;C CH
/CH3 3 3
CH
“CH,
CH;,
Cumenyl (- shown) Mesityl

oy @(““

Tolyl (o- shown) Xylyl (2,3- shown)

13.2.—Since the name phenylene (o-, m- or p-) is
retained for the radical —Ce¢H,— (exception to
Rule A-11.6), bivalent radicals formed from substi-
tuted benzene derivatives and having the free
valences at ring atoms are named as substituted
phenylene radicals. The carbon atoms having the
free valences are numbered 1,2-, 1,3- or 1,4- as
appropriate.

13.3.—These trivial names for radicals hav-
ing a single free valence in the side chain are
retained:

o
Benzyl CsHs—CHz—

v B o
Cinnamyl CeHy—CH=CH—CH:—

B8 «
Phenethyl CeHs—CH,—CHo—

B8 «
Styryl C¢Hs—CH=CH—
Trityl (CeH;):C—

& Chemical Abstracts limits trityl to the unsubstituted rad-
ical.

13.4.—Multivalent radicals of aromatic hydro-
carbons with the free valences in the side chain are
named in accordance with Rule A-4.

Examples:
Benzylidyne CiHi—C=
v B I3
Cinnamylidene CeH;—CH=CH—CH=
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A.14 H,C2
14.1.—The generic names of univalent and bi- @ .
valent aromatic hydrocarbon radicals are *‘aryl” @@ @ 32\

and ‘“‘arylene,” respectively. =

(11) Phenalene (12) Phenanthrene!
Fused Polycyclic Hydrocarbons
A-21 ~

21.1.—The names of polycyclic hydrocarbons @@ 41 1
with maximum number of non-cumulative! double o
bonds end in ‘‘-ene.”” The names listed on pp. 5553 (13) Anthracene!
and 5554 are retained. @

21.2.—The names of hydrocarbons containing five 7o ﬂ
or more fused benzene rings in a straight linear L |

arrangement are formed from a numerical prefix

as speciﬁed in Rule A-1.1 followed by “_acene.” (15) Acephenanthrylene (16) Aceanthrylene

Examples: @
366681366668 &1 13
8 2

Pentacene Hexacene 8\, §| @Q
(17) Triphenylene (18) Pyrene

The following list contains the names of poly-

cyclic hydrocarbons which are retained (see Rule
e Y
LI LS
H, Y L7
@ (1:,| (19) Chrysene (20) Naphthacene
3
(1) Pentalene (2) Indene

03

5

(22) Picene

oy

&

S

[J

(3) Naphthalene

b

£\

faN
=g

8/
(5) Heptalene (6) Biphenylene (23) Perylene (24) Pentaphene
@ 9 N
(7) as-Indacene (8) s-Indacene ‘ 8/7
) c
L1 >
8
X (25) Pentacene? (26) Tetraphenylene?
(9) Acenaphthylene (10) Fluorene
(1) Cumulative double bonds are those present in a chain
in which at least three contiguous carbon atoms are joined
by double bonds; non-cumulative double bonds comprise
every other arrangement of two or more double bonds in a

single structure. The generic name ‘“cumulene’” is given
to compounds containing three or more cumulative double
bonds.
Examples: (27) Hexaphene (28) Hexacene?
CHe=C=C=C=CH.
Cumulative @e
CH;—CH=CH—CH=CH—CH=CH; m&g

or
Non-cumulative (29) Rubicene (30) Coronene
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5
EL

(32) Heptaphene

NOHEEYH

(31) Trinaphthylene?

(33) Heptacene? (34) Pyranthrene

X
aie

(35) Ovalene

(1) Denotes exception to systematic numbering. See
Rule A-22.5.
(2) See Rule A-21.2.

(8) For isomer shown only.

¢ Beginning with Volume 51 Subject Index Chemical Ab-
stracts uses biphenylene in place of cyclobutadibenzene and
phenalene in place of benzonaphthene. The polycyclic
hydrocarbons which have the trivial names listed above
may be used as the base components in naming orthofused
or ortho- and peri-fused polycyclic systems for which there
are no acceptable trivial names.

21.3.—“Ortho-fused”* or ‘“ortho- and peri-
fused’’® polycyclic hydrocarbons with maximum
number of non-cumulative double bonds which con-

(4) Polycyclic compounds in which two rings have two,
and only two, atoms in common are said to be “ortho-
fused.” Such compounds have n common faces and 2n
common atoms (Example I).

(5) Polycyclic compounds in which one ring contains two,
and only two, atoms in common with each of two or more
rings of a contiguous series of rings are said to be “ortho-
and peri-fused.” Such compounds have # common faces
and fewer than 2n common atoms (Examples II and III).

Examples:

)

ool

5 common faces
6 common atoms
“Ortho- and peri-fused” systems

ool
L
P

3 common faces 7 common faces
6 common atoms 8 common atoms
“Ortho-fused”’ system
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tain at least two rings of five or more members and
which have no accepted trivial name such as those
of 21.1 of this Rule, are named by prefixing to the
name of a component ring or ring system (the base
component) designations of the other components.
The base component should contain as many
rings as possible (provided it has a trivial name),
and should occur as far as possible from the begin-
ning of the list of Rule A-21.1. The attached com-
ponents should be as simple as possible.

Example: O O

Dibenzophenanthrene

21.4.—The prefixes designating attached com-
ponents are formed by changing the ending *‘-ene”
of the name of the component hydrocarbon into
‘“-eno,” e.g., ‘pyreno” (from pyrene). When more
than one prefix is present, they are arranged in
alphabetical order. These common abbreviated
prefixes are recognized (see list in 21.1 of this
Rule)

(not Naphthophenanthrene;
benzo is “simpler” than
naphtho, even though there
are two benzo rings and only
one naphtho)

Acenaphtho from Acenaphthylene
Anthra from Anthracene
Benzo from Benzene
Naphtho from Naphthalene
Perylo from Perylene
Phenanthro from Phenanthrene

For monocyclic prefixes other than ‘‘benzo-,” the
following names are recognized, each to represent
the form with the maximum number of non-cumula-
tive double bonds: cyclopenta, cyclohepta, cyclo-
octa, cyclonona, efc. When the base component
is a momnocyclic system, the ending ‘“‘-ene’’ signifies
the maximum number of non-cumulative double
bonds, and does not denote one double bond only.

Examples: H,

A (1:2 89—10
T e
5 4 6 5

1 H-Cyclopentacyclodctene Benzocyclodetene

# In forming names of polycyclic systems from the above
carbocyclic prefixes the final *‘0” or “a’ of the prefix is
elided before another vowel, except in the case of anthra,
phenanthro and prefixes ending in -eno from which the “‘a”
and ‘0’ are never elided. Examples: benz[a]anthracene,
cyclopent [a ]Jacenaphthylene, anthra(l,2 - a]anthracene,
fluoreno(4,3,2-de]anthracene,

The ending “-ene” to signify the maximum number of
noncumulative double bonds in all fused carbocyclic systems
means that the endings -diene, triene, tetraene, efc., are
unnecessary when the base component is a monocyclic ring
of seven or more carbon atoms. Higher stages of hydro-
genation are indicated by the use of the prefixes dihydro-,
tetrahydro-, efc. (¢f. Rule A-23.1). Chemical Abstracts fol-
lows Rules A-21.4 and A-23.1 instead of Alternate Rule A-
23.5.

21.5.—Isomers are distinguished by lettering the
peripheral sides of the base component a, b, ¢, etc.,
beginning with “a” for the side ‘1,2, ““&” for *‘2,3”
(or in certain cases ‘‘2,2a’") and lettering every side
around the periphery. To the letter as early in the
alphabet as possible, denoting the side where fusion
occurs, are prefixed, if necessary, the numbers of
the positions of attachment of the other component.
These numbers are chosen to be as low as is con-
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sistent with the numbering of the component, and
their order conforms to the direction of lettering
of the base component (see Examples II and IV).
When two or more prefixes refer to equivalent posi-
tions so that there is a choice of letters, the prefixes
are cited in alphabetical order according to Rule
A-21.4 and the location of the first cited prefix is
indicated by a letter as early as possible in the
alphabet (see Example V). The numbers and
letters are enclosed in brackets and placed immedi-
ately after the designation of the attached compo-
nent. This expression merely defines the manner of
fusion of the components.

Fxaniples:

6H-Naphtho(2,1,8,7-defg |-
naphthacene

O@Q@Q III v

Dibenz[a,j]anthracene Indeno([1,2-g)indene
(not Naphtho{2,1-]phenanthrene)

e Ao

1H-Benzo[a]cyclopent [f]anthracene

Benz[a]anthracene

The completed system consisting of the base
component and the other components is then re-
numbered according to Rule A-22, the n.mbering
of the component parts being ignored.

Example: @
LY
7/8 + ¢ —_—
& :
Naphthalene Perylene Naphtho(8,1,2-bcd]-

perylene

21.6.—When a name applies equally to two or
more isomeric condensed parent ring systems with
the maximum number of non-cumulative double
bonds and when the name can be made specific by
indicating the position of one or more hydrogen
atoms in the structure, this is accomplished by
modifying the name with a locant, followed by
italic capital H for each of these hydrogen atoms.
Such symbols ordinarily precede the name. The
said atom or atoms are called “indicated hydro-
gen.” The same principle is applied to radicals
and compounds derived from these systems.

i
J—

2H-Indene

Examples:

oG
$ ~3CH;

$
3H-Fluorene

A-22

22.1.—For the purposes of numbering, the
individual rings of a polycyclic ‘“‘ortho-fused” or
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“‘ortho- and peri-fused”’ hydrocarbon system usually
are drawn as follows:

qod> 3 (o

and the polycyclic system is oriented so that (a)
the greatest number of rings are in a horizontal
row and (b) a maximum number of rings are above
and to the right of the horizontal row (upper right
quadrant). If two or more orientations meet these
requirements, the one is chosen which has as few
rings as possible in the lower left quadrant.

1
Incorrect
orientation

1 !
1 1
'

Incorrect
orientation

Correct
orientation

The system thus oriented is numbered in a clock-
wise direction commencing with the carbon atom
not engaged in ring-fusion in the most counter-
clockwise position of the uppermost ring, or if there
is a choice, of the uppermost ring farthest to the
right, and omitting atoms common to two or more

Correct Incorrect

22.2,—Atoms common to two or more rings are
designated by adding roman letters “a,” “b,” “c,”
etc., to the number of the position immediately pre-
ceding. Interior atoms follow the highest number,
taking a clockwise sequence wherever there is a
choice.

Examples: [¢f. Note below]

Incorrect

Correct

22.3.—When there is a choice, carbon atoms com-
mon to two or more rings follow the lowest possible
numbers.

Examples:

H,

C

9
4 4a

Correct

Incorrect
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8 Ba
LI

Correct Incorrect

Note: I, 4,4, 8, 9islower than 4, 5.9, 9.
IH 2, 5, 8 is lower than 3, 5, 8.

bered as low as possible.

Examples: 1(1{:2
Hu I
C
H,
Correct Incorrect

22.5.—The following are recommended excep-

tions to the above rules on numbering

NG X
7

9a 2

6 10 4 3

N p xlo y 4
Anthracene

Cyclopenta[a Jphenanthrene
(15H- shown)
See also rules on steroids
A-23

23.1.—The names of ‘‘ortho-fused” or “ortho-
and peri-fused” polycyclic hydrocarbons with less
than maximum number of non-cumulative double
bonds are formed from a prefix ‘‘dihydro-,” “tetra-
hydro-,”" etc., followed by the name of the corre-
sponding unreduced hydrocarbon. The prefix
“perhydro-"’ signifies full hydrogenation. When
there is a choice for H used for indicated hydrogen
it is assigned the lowest available number.

Examples:

g e iy oy L
HC{X\C/ INCH  H,Cy 3G 9 >C7 1 CH,
Hés H 3J(|3H . L,

2
%é/c\é/ NESENGTHENET
H H, H, H, H,
1,4-Dihydronaphthalene Perhydroanthracene
H: H
et
o
3
H2C7\ s HzCis 4
C—C c—C
Hz H2 H2 H2
6,7-Dihydro-5H-benzo- 4,5,6,7,8,9-Hexahydro-
cycloheptene 1 H-cyclopentacyclodctene
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2, 3, 6, 8 is lower than 3, 4,6,80r 2,4, 7, 8.

2.2.4.—When there is a choice, the carbon atoms
which carry an indicated hydrogen atom are num-
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16,17-Dihydro-15H-cyclopenta [a J]phenanthrene
Exceptions: These names are retained

H2C

'
|
133
xd
Indan Acenaphthene Cholanthrene
S
1 2
10 10 CH,
9 ] 4
5
& N CH,
Aceanthrene Acephenanthrene

Isoviolanthrene

Violanthrene

& Chemical Abstracts follows this Rule instead of the alternate
Rule 23.5.

23.2.—When there is a choice, the carbon atoms
to which hydrogen atoms are added are numbered
as low as possible.

Example:

H2 82

T D

6 3 8

5 4 CH2 Hzc 5

xS & ~C

Hz H2
Correct Incorrect

23.3.—Substituted polycyclic hydrocarbons are
named according to the same principles as substi-
tuted monocyclic hydrocarbons (see Rules A-12
and A-61).

23.5 (Alternate to part of Rule A-23.1).—The
names of ‘“‘ortho-fused” polycyclic hydrocarbons
which have (a) less than the maximum number of
non-cumulative double bonds, (b) at least omne
terminal unit which is most conveniently named as
an unsaturated cycloalkane derivative, and (c) a
double bond at the positions where rings are fused
together, may be derived by joining the name of the
terminal unit to that of the other component by
means of a letter “o” with elision of a terminal
“e.” The abbreviations for fused aromatic systems
laid down in Rule A-21.4 are used, and the excep-
tions of Rule A-23.1 apply.
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Examples: Example: =Cl—2CH2
H, H
3\ cx : z
ZP>r ¢ *CH L&
2 ¢ 2“ 2 2
1(7) éiCHz H, N . C/CH2 1-Acenaphthenylidene
H, H, H,; H, 24.4.—Bivalent radicals derived from ‘‘ortho-
1,2-Benzo- 1,2-Cyclopenta- fused” or “ortho- and peri-fused’ polycyclic hydro-

1,3-cycloheptadiene 1/,3’-dienocycloéetene

1,2-Cyclopentenophenanthrene

& Chemical Abstracts follows Rules A-21.4 and A-23.1 instead
of this alternate rule.

A-24

24.1.—For radicals derived from polycyclic
hydrocarbons, the numbering of the hydrocarbon is
retained. The point or points of attachment are
given numbers as low as is consistent with the fixed
numbering of the hydrocarbon.

24.2.—Univalent radicals derived from‘* ortho-
fused” or “ortho- and peri-fused” polycyclic hydro-
carbons with names ending in ““-ene” by removal of
a hydrogen atom from an aromatic or alicyclic ring
are named in principle by changing the ending
“-ene’’ of the names of the hydrocarbons to ‘““-enyl.”

Examples:
w LYy
C
0 Y
2-Indenyl 1-Pyrenyl 1-Acenaphthenyl
Exceptions:
7/5| (L
&L e
Naphthyl Anthryl
(2-shown) (2-shown)
Iélz
H,C7 8 | N
Hzcs\b 4/3
C
H.
Phenanthry! 5,6,7,8-Tetrahydro-
(2-shown) 2-naphthyl

& The above exceptions are limited to the simple rings as
shown. Radicals from names of fused derivatives of these
rings are formed according to the Rule, e.g., benz[a]anthra-
cenyl.

24.3.—Bivalent radicals derived from univalent
polycyclic hydrocarbon radicals whose names end
in “-y1” by removal of one hydrogen atom from the
carbon atom with the free valence are named by
adding “-idene’” to the name of the corresponding
univalent radical.

carbons by removal of a hydrogen atom from each
of two different carbon atoms of the ring are named
by changing the ending ““-y1” of the univalent rad-
ical name to ‘‘-ylene.”

Examples:

2,7-Phenanthrylene

H 2C1_2C Hz

3,8-Acenaphthenylene

& Chemical Absiracts names multivalent radicals with three
or more free valences derived from polycyclic hydrocarbons
by an extension of Rule B-5.13 to carbocyclic systems.
Example: 1,4,5-anthracenetriyl.

A-28

28.1.—Radicals formed from hydrocarbons con-
sisting of polycyclic systems and side chains are
named according to the principles of the preceding
rules.

Bridged Hydrocarbons

A-31. von Baeyer System

31.1.—Saturated alicyclic hydrocarbon systems
consisting of two rings only, having two or more
atoms in common, take the name of an open chain
hydrocarbon containing the same total number of
carbon atoms preceded by the prefix “bicyclo-.”
The number of carbon atoms in each of the three
bridges! connecting the two tertiary carbon atoms
is indicated in brackets in descending order.

Examples:
/Cs CHz—iH—CHz CHz—TH— CHz—(lle
HZC\ /CHz | H, CH, ! (lle
CH CHZ_CH_CHz CHz_CH_‘CHz_CHz
Bicyclo[1.1.0]- Bicyclo[3.2.1]- Bicyclo[5.2.0Jnonane

butane octane

(1) A bridge is a valence bond or an atom or an unbranched
chain of atoms connecting two different parts of a molecule.
The two tertiary carbon atoms connected through the
bridge are termed ‘‘bridge-heads.”

31.2.—The system is numbered commencing with
one of the bridge-heads, numbering proceeding by
the longest possible path to the second bridge-head;
numbering is then continued from this atom by the
longer unnumbered path back to the first bridge-
head and is completed by the shortest path.

Examples: C;;HQ—CIH—z('?Hz
C7H2—(|}1H——2(|3H2 (‘:Hz 10(]?H2 3(|3H2
8CI‘I"» 3CH7 8 '&ICHz 4CH2

7 |
CH,—~CH—CH,

Bicyclo[4.3.2 Jundecane

|
CH,~*CH—'CH,
Bicyclo[3.2.1 ]octane

Note: Longest path 1,2, 3,4, 5
Next longest path 5. 6, 7, 1

Shortest path 1, 8. §
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31.3.—Unsaturated hydrocarbons are named in
accordance with the principles set forth in Rule
A-11.3. When there is a choice in numbering un-
saturation is given the lowest numbers.

CH,—CH—CH
6 |1 2
7CH,
5 4 l 3
CH,—CH—CH
Bicyclo[2.2.1]hept-2-ene
& Chemical Abstracts names the above ring system 2-nor-
bornene by Rule A-74.2, but follows the above Rule for
hydrocarbons which do not have terpene names.
31.4.—Radicals derived from these hydrocarbons
are named in accordance with the principles set
forth in Rule A~-11.4. The numbering of the hydro-
carbon is retained and the point or points of attach-
ment are given numbers as low as is consistent with
the fixed numbering of the hydrocarbon.
CH—CH—CH—
6 |1 2
:CH,
5 4l 3
CH—CH—CH,
Bicyclo[2.2.1]hept-5-en-2-yl
& Chemical Abstracts names the above radical 5-norbornen-
2-yl by Rule A-75.2, but follows the above Rule for radicals
derived from hydrocarbons which do not have terpene names.
Radicals derived from the saturated hydrocarbons (except
terpenes) are named by replacing the ending ‘‘-ane” of the
hydrocarbon name by ‘‘-vl.”” The point of attachment is
given a number as low as is consistent with the fixed number-
ing of the hydrocarbon.

Example:

A-32

32.11.—Cyclic hydrocarbon systems consisting
of three or more rings may be named in accordance
with the principles stated in Rule A-31. The ap-
propriate prefix “tricyclo-,”” ‘‘tetracyclo-,” etc., is
substituted for ‘‘bicyclo-"’ before the name of the
open-chain hydrocarbon containing the same total
number of carbon atoms.

32.12.—A polycyclic system is regarded as con-
taining a number of rings equal to the number of
scissions required to convert the system into an
open-chain compound.

32.13.—The word “‘cyclo” is followed by brackets
containing, in decreasing order, numbers indicating
the number of carbon atoms in: the two branches
of the main ring, the main bridge, the secondary

bridges.
Examples:
d
N
H(|36~7—({;{-2(|3H H,C7—CGH—CH—CH,
H2C6 ‘4 §CH2 H2(|:Q 11(|:H2 12CH2 4(|:H2
\g{/ 1,0t — Ca—Cu—2CH,

Tricyclo[2.2.1.01]heptane Tricyclo[5.3.1.11]dodecane

(1) For location and numbering of the secondary bridge
see Rules A=32.22, A-32.23, A-32.31.

32.21.—The main ring and the main bridge form a
bicyclic system whose numbering is made in com-
pliance with Rule A-31.

32.22,—The location of the other or so-called
secondary bridges is shown by superscripts follow-
ing the number indicating the number of carbon
atoms in the said bridges.

32.23.—For the purpose of numbering, the
secondary bridges are considered in decreasing
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order. The numbering of any bridge follows from
the part already numbered, proceeding from the
highest-numbered bridge-head.

4 Numbering of the secondary bridges by proceeding from the
liighest-numbered bridge-head of each bridge is an improve-
ment over the former practice of “following the shortest path
from the highest previous number.”

32.31.—When there is a choice, the following
criteria are considered in turn until a decision is
made:

(a) The main ring shall contain as many carbon
atoms as possible, two of which must serve as
bridge-heads for the main bridge.

H, H H H,
HGCEoC—G
9.8 7 6 5/

C—C—C
H2 H H2 H2
Tricyclo[5.4.0.02-9]Jundecane
Correct numbering

HC—

H H,
C C
/0/|1 ? CH
H p CH
o S
H, **2 2
\Cs_ 5C/
H H,
Tricyclo[4.2.1.27-%]Jundecane
Incorrect numbering
H
H H. C
HZCI—O-‘(EI—C,‘,—:‘CH", !
uCH, H;C9 10CH, 2CH.
HC; CH H,Cs 11 3CH,
12CH 12CH \
8 |7 ’ 6 5 /7/ ’ ] 1 4
H,C—C—C—CH, C Cc—0~=C CH
H H, H H, H

Tricyclo[5.3.2.0¢%])dodecane Tricyclo([5.2.3.0411]dodecane
Correct numbering Incorrect numbering

(b) The main bridge shall be as large as possible.

11
|
HCZ—C—C*—*CH, H,C*—C—C*——*CH,
H H, H H
Tetracyclo([5.2.2.088,0411]-  Tetracyclo[5.2.1.1410,0%8]-
undecane undecane

Correct numbering Incorrect numbering

(c) The main ring shall be divided as symmetri-
cally as possible by the main bridge.

o
c/1

se [\t

CH, 3(|3H2

\
HNCG ,~H
H

Tricyclo[4.4.1.11#]dodecane:;
Correct numbering

H2C11
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C
1
Hzclﬁ \zcm
11 \
HgCg Hzc 12 3(|:H2
2
Hzcs\ /4CH2

Cc? °C
H\ G/Hg
C
H
Tricyclo{5.3.1.118]dodecane:

Incorrect numbering

(d) The superscripts locating the other bridges
shall be as small as possible (in the sense indicated
in Rule A-2.2).

HT‘NCH cil, 3CIH TG R
1272 e s& s

HZ(‘:w IC‘IH 4(‘:H2 H, ‘ 10 7(‘:H 4(‘3H2
H2(‘:g 13CH2 BCH"’ Hz(‘:u 13(‘:H2 3CH2
H,C® %’ *CH, H,CZ g *CH,

Tricyclo[5.5.1.0%/!1]tridecane
Correct numbering

Tricyclo[5.5.1.08-9]tridecane
Incorrect numbering

A-34 (Alternate to Rule A-35)

34.1.—Polycyclic hydrocarbon systems which
can be regarded as ‘‘ortho-fused” or ‘‘ortho- and
peri-fused” systems according to Rule A-21 and
which, at the same time, have other bridges,! are
first named as “ortho-fused’’ or “ortho- and peri-
fused” systems. The other bridges are then indi-
cated by prefixes derived from the corresponding
hydrocarbon by replacing the final ‘‘-ane,”” ‘“‘-ene,”
etc., by “-ano,” ‘‘-eno,” etc., and their positions are
indicated by the points of attachment in the parent
compound. If bridges of different types are pres-
ent, they are cited in alphabetical order.

Examples of bridge names

Butano —CH,—CH,—CH;—CH,—
Benzeno (o-, m-, p-) —CgHy—
Ethano —CH,—CHy—
Etheno —CH=CH—
Methano —CHgy—
Propano —CH,—CH,;—CH;—
Examples: Ié
/5 1 | P
: 7CH2|
HC :
1,4-Dihydro-1,4-
methanopentalene

9,10-Dihydro-9,10-(2-buteno)-
anthracene
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7,14-Diliydro-7,14-ethano-
dibenz[a,#Janthracene

(1) The term “bridge,” when used in connection with an
“‘ortho-fused’” or “ortho- and peri-fused” polycyclic system
as defined in note to Rule A-31.1, also includes ‘bivalent
cyclic systems.”

34.2.—The parent “ortho-fused” or “ortho- and
peri-fused” system is numbered as prescribed in
Rule A-22. Where there is a choice, the position
numbers of the bridge-heads should be as low as
possible. The remaining bridges are then num-
bered in turn starting each time with the bridge atom
next to the bridge-head possessing the highest
number.

Example: I({:z IéIz Ig
pd e
HCT ° OCH OCH fpcH,
12
| ‘ | “éH 3“
RN U
C C C
H, H, H
Perhydro-1,4-ethanocanthracene
H, H, H
C C C.
e
ey e CONCH e,
S I
6 3
HzC\ 5/CH\10/CH12 |4/2CH2
C C C
H, H, H
or
I(:I: Ié? Ié?
<~
H,C7 IIB(EE(‘:H Q\CH I\ZCH"’
H,C? *¢He CH H , CH,
\SC/ \‘(g \é/
H H, H,

34.3.—When there is a choice of position numbers
for the points of attachment for several individual
bridges, the lowest numbers are assigned to the
bridge-heads in the order of citation of the bridges
and the bridge atoms are numbered according to
the preceding rule.

Example: /CSH\ /%‘Hz /LI‘H\
HC, [ ScA ' OCH (pCH,
HCHZ‘ o
H,C" i cH_ (Mo,
\C

5_~  ~
NCH OCH,
Perhydro-1,4-ethano-5,8-methanoanthracene
34.4.—When the bridge is formed from a bivalent
cyclic hydrocarbon radical, low numbers are given

to the carbon atoms constituting the shorter bridge
and numbering proceeds around the ring.
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Example:

10,11-Dihydro-5,10-0-benzeno-5 H-benzo [b]flucrene

& Chemical Abstracts follows this rule instead of the Alternate
Rule A-35.

A-35 (Alternate to Rule A-34)

35.1.—Polycyclic hydrocarbons which can be
regarded as ‘‘ortho-fused” or ‘‘ortho- and peri-
fused” according to Rule A-21 and which have also
other bridges may be named as “ortho-fused” or
“ortho- and peri-fused” systems into which bivalent
radicals are substituted.

35.2.—Compounds which are named in accord-
ance with 35.1 of this rule are numbered as pre-
scribed in Rule A-34. The bridge is numbered
independently. Numbering of the bridge is started
at the lower-numbered bridge-head. Numbers
assigned to the bridge atoms are primed.

Examples:

H
9,10-Dihydro-9,10-(2'-
butenyvlene Janthracene

7,14.Dihydro-7,14-ethylene-
dibenz{a,/ Janthracene

& Chemical Abstracts follows Rule A-34 instead of this
Alternate Rule.

Spiro Hydrocarbons

A “spiro union” is one formed by a single atom
which is the only common member of two rings.
A “4ree spiro union’’ is one constituting the only
union direct or indirect between two rings.! The
common atomn is designated as the “spiro atom.”
According to the number of spiro atoms present, the

(1) An expmnple of a compound where the spiro union is

H.,C——CH,
/ AN

not free is:
H2C—“C\H2
N \
H.C .

\‘ VAERN
| i
H7C_ "‘_C}iz

CH,
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compounds are distinguished as monospiro, di-
spiro, trispiro compounds, efc. The following rules
apply to the naming of compounds containing free
spiro unions.

A-4] (Alternate to Rule A-42)

41.1.—Monospiro compounds consisting of only
two alicyclic rings as components are named by
placing “‘spiro” before the name of the normal
acyclic hydrocarbon of the same total number of
carbon atoms. The number of carbon atoms linked
to the spiro atom in each ring is indicated in ascend-
ing order in brackets placed between the spiro
prefix and the hydrocarbon name.

Examples:
2C"‘—CH2 \

Spiro([3.4 ]octane

CHz

H/\/%
Nt N\t

Splro [3.3]heptane

CH

41.2,—The carbon atoms in monospiro hydro-
carbons are numbered consecutively starting with
a ring atom next to the spiro atom, first through the
smaller ring (if such be present) and then through
the spiro atom and around the second ring.

H,C— CH H,C—CH
2y 2 24 pst
aet Dk
\\ 7 6 / \4 3‘
H,C—CH., H,C—CH,
Spiro[4.5])decane

Example:

41.3.—When unsaturation is present, the same
numbering pattern is maintained, but in such a
direction around the rings that the double and
triple bonds receive numbers as low as possible in
accordance with Rule A-11.

= CH. (|3

o \

H,Cs

\\7 s/\ \

==CH Hzc_“CHz
prro [4.5]deca-1,6-diene

41.4.—If one or both components of the momno-
spiro compound are fused polycyclic systems,
‘“spiro’’ is placed before the names of the compo-
nents arranged in alphabetical order and enclosed in
brackets. Established numbering of the individual
components is retained. The lowest possible num-
ber is given to the spiro atom, and the numbers of
the second component are marked with primes.
The position of the spiro atom is indicated by plac-
ing the appropriate numbers between the names
of the two components.

HG;

Example:

Example:
2C\C/CHn

L ARl DN
e ! |}

5 | sl

g
Spiro[eyclopentane-1,1’-indene |

41.5.—Monospiro compounds containing two

similar polycyclic components are named by placing
the prefix “‘spirobi’” before the name of the compo-
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nent ring system. Established numbering of the
polycyclic system is maintained and the numbers
of one component are distinguished by primes.
The position of the spiro atom is indicated in the
name of the spiro compound by placing the ap-
propriate locants before the name.

13’
lz
¢
2
i

1,1’-Spirobiindene

Example:

41.6.—Polyspiro compounds consisting of three
or more alicyclic systems are named by placing
““dispiro-,”’ ‘‘trispiro-,” ‘‘tetraspiro-,” efc., before
the name of the normal acyclic hydrocarbon of the
same total number of carbon atoms. The numbers
of carbon atoms linked to the spiro atoms in each
ring are indicated in brackets in the same order as
the numbering proceeds about the ring. Number-
ing starts with a ring atom next to a terminal spiro
atom and proceeds in such a way as to give the
spiro atoms as low numbers as possible.

Example: Iéz H, Hz Hz H2 H2
VAT /15 7 /1 2
ﬂw \ \ 4\1H2
C
2012 11 10 % H2 H,
Hz H2

Dispiro[5.1.7.2 Jheptadecane

41.7.—Polycyclic compounds containing more
than one spiro atom and at least one fused poly-
cyclic component are named in accordance with
41.4 of this rule by replacing “‘spiro’”’ with ‘“‘di-
spiro,” “trispiro,” etc., and choosing the end com-
ponents by alphabetical order.

,,
By

C
2(lz/ 4’\(|:H2
H,C? v *CH,

i C
7
NG

Dispiro [fluorene-9,1’-cyclohexane-4’,17-indene ]

Example:

& This represents the method of naming spiro compounds
which is followed by Chemsical Abstracts instead of the
Alternate Rule A-42.
A-42

42.1 (Alternate to A-41.1 and A-41.2).—When
two dissimilar cyclic components are united by a
spiro union, the name of the larger component is
followed by the affix ‘‘spiro’”’ which, in turn, is
followed by the name of the smaller component.
Between the affix ‘“‘spiro” and the name of each
component system is inserted the number denoting
the spiro-position in the appropriate ring system,
these numbers being as low as permitted by any
fixed numbering of the component. The com-
ponents retain their respective numberings but
numbers for the component mentioned second are
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primed. Numbers 1 may be omitted when a free
choice is available for a component.

ExampleS'
H, H2
H.C— \\ \ /Cb \ / 2 3,(-' H,
1LCY ¥CH, H,C4 1CY
3 2/ \ / \3 2 / \5 o
H2C CHz
H2 Hz H
Cyclopentanespxro- Cyclohexanespirocyclo-
cyclobutane pentane
H,
C_CH2

= 2C/1’2’ v
\ 5 &
3 C6—4CH2
H,

2H-Indene-2-spiro-1’-cyclopentane

42.2 (Alternate to A~41.3).—Rule A-41.3 applies
also with appropriate different numbering where
nomenclature is according to Rule A-42.1, but the
spiro-junction has priority for lowest numbers over

unsaturation.
H2C4 1’
\5 e/ \6’
C—

H, H 2 H 2
2-Cyclohexenespiro-(2’-cyclopentene)

Example:

42.3 (Alternate to A-41.5).—The nomenclature of
Rule A-41.5 is applied also to momnocyclic compo-
nents with identical saturation, the spiro-union
being numbered 1.

Examples:
o g 8 —
/3 2 \ X /2 \
H ¢ 0 4
2C<5 al/cl 8¢ s'4>CH2 2C\ts el/c\le 4
Hz Hz Hz Hz H2 HZ H2 HZ
Spirobicyclohexane but 2-Cyclohexenespiro-

(3’-cyclohexene)

42.4 (Alternate to A-41.6 and A-41.7).—Poly-
cyclic compounds containing more than one spiro
atom are named in accordance with Rule A-42.1
starting from the senior! end-component irrespec-
tive of whether the components are simple or
fused rings.

Examples: H, H. H. H. H. H,

C—C C—C. C
mec gt Taeh >H,
| | N
H.Cs sCH, ¢ % IC{
2 2 C 2 2
Ne—¢' He
H, H.

Cyclodetanespirocyclopentane-3’-spirocyclohexane

(1) “Seniority” in respect to spiro compounds is based on
the principles: (i) an aggregate is senior to a monocycle;
(ii) of aggregates, the senior is that containing the largest
number of individual rings; (m) of aggregates containing
the same number of individual rings, the senior is that con-
taining the largest ring; (iv) if aggregates consist of equal
number of equal rings the senior is the first occurring in the
alphabetical list of names.
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2C gy 4 (|JH2
2C2 G’CH.‘,
8 1\
7
N 1

Fluorene-9-spiro-1'-cyclohexane-4’-spiro-1”-indene

& Chemical Abstracts follows Rule A-41 instead of this
Alternate Rule.

Hydrocarbon Ring Assemblies
A-51

51.1—Two or more cyclic systems (single rings
or fused systems) which are directly joined to each
other by double or single bonds are named “ring
assemblies’” when the number of such direct ring
junctions is one less than the number of cyclic sys-
tems involved.

Examples: H, H,
H2 _C /C_CHz
/ \
\ / H.C—C C—CH.
H, H,

Ring assemblies

Fused polycyclic system

A-52

52.1.—Assemblies of two identical cyclic hydro-
carbon systems are named in either of two ways:
(a) by placing the prefix ‘“bi-"’ before the name of
the corresponding radical, or (b) for systems joined
by a single bond by placing the prefix “bi-"’ before
the name of the corresponding hydrocarbon. In
each case, the numbering of the assembly is that of
the corresponding radical or hydrocarbon, one
system being assigned unprimed numbers and the
other primed numbers. The points of attachment
are indicated by placing the appropriate locants

before the name.
Sl D
\CHZ

1,1’-Bicyclopentadienylidene

Examples-

1,1 -Bxcyclopropyl
or 1,1’-Bicyclopropane

52.2.—If there is a choice in numbering, un-
primed numbers are assigned to the system which
has the lower-numbered point of attachment.

D=

8 5
\r_s/
1,2’-Binaphthyl
or 1,2’-Binaphthalene

Example:

52.3.—If two identical hydrocarbon systems have
the same point of attachment and contain substitu-
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ents at different positions, the locants of these sub-
stituents are assigned according to Rule A-2.2; for
this purpose an unprimed number is considered
lower than the same number when primed. As-
semblies of primed and unprimed numbers are
arranged in ascending numerical order.

ExampleS'
H;C CH; CH;— CH,—CH., CH,—CH;
2,3,3 47,5- 2-Ethyl-2'-
Pentamethylbiphenyl propylbiphenyl
(not 2',3,3",4,5-
Pentamethylbiphenyl)

52.4.—The name “biphenyl” is used for the as-
sembly consisting of two benzene rings.

Biphenyl

A-53

53.1,—Other hydrocarbon ring assemblies are
named by selecting one ring system as the base
component and considering the other systems as
substituents of the base component. Such sub-
stituents are arranged in alphabetical order. The
base component is assigned unprimed numbers and
the substituents are assigned numbers with primes.

53.2.—The base component is chosen by consid-
ering these characteristics in turn until a decision
is reached:

(a) The system containing the larger number of
rings.

e ()

2-Phenylnaphthalene

H
e i
e 2N 2787
H,C; ,CH CHr
}1205\”é o CHz g 2
H, H.

4-Cyclobetyl-4’-cyclopentylbiphenyl
(b) The system containing the larger ring.

) O )
N
&
5.7
2-(2’-Naphthyl)azulene
rCH:

O
7
Tl N

1,4-Dicyclopropylbenzene
or p-Dicyclopropylbenzene

Examples:

HO
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(c) The system in the lowest state of hydrogena-
tion (see also 53.3 of this rule).

H, H,

C—C
/3 N
\§ ¢/
c—C

H, H,
Cyclohexylbenzene

Example:

(d) The order of ring systems as set forth in the
list of Rule A-21.1.

53.3.—Compounds covered by 53.2(c) of this
rule may also be named as hydrogenation products
according to Rule A-23.

H. H.

Example:

1,2,3,3',4,4’-Hexahydro-1,1’-binaphthyl

¢ The name of the second example in (a) which contains as
a base component the ring assembly ‘“biphenyl” indicates
that the word system as used here includes ring assemblies
as base components.

Chemical Abstracts does not use primed numbers with the
groups which may be considered as substituent groups ex-
pressed as prefixes and attached to the name of the base
component. Examples: 2-(2,4-dichlorophenyl)naphtha-
lene; 2-(2-naphthyl)azulene.

A-54

54.1.—Unbranched assemblies consisting of three
or more identical hydrocarbon ring systems are
named by placing an appropriate numerical prefix
before the name of the hydrocarbon corresponding
to the repetitive unit. These numerical prefixes

are used:
3. ter- 7. septi-
4. quater- 8. octi-
5. quinque- 9. novi-
6. sexi- 10. deci-
Example: Iéz
pt
H; > / \ CH,

Tercyclopropane

54.2.—Unprimed numbers are assigned to one
of the terminal systems, the other systems being
primed serially. Points of attachment are assigned
the lowest numbers possible.

Examples:

2,17:5%,2%:6*,2’"'-Quaternaphthalene
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H,
O
H2(|33.,4 sCH;
H,C? ;% CH,
H, H
c2¢"  ¢cH
3 2\ 2 3
H,Cs4 &H—CHV “CH.
\s ¢ \eo 5/
Cc—C c—C
Hz H2 H2 H2

1,1’:3’,1"-Tercyclohexane
54.3.—As exceptions, unbranched assemblies con-
sisting of benzene rings are named by using the
appropriate prefix with the radical name “phenyl.”

(2
0

Examples:

40y 2 3
N A
56 a5

p-Terphenyl m-Terphenyl
or 1,1':4’,1"-Terphenyl or 1,17:3’,1"-Terphenyl

Cyclic Hydrocarbons with Side Chains

(Note: ¢f. Rules A-12 and A-13)
A-61

61.1.—Hydrocarbons more complex than those
envisioned in Rule A-12, composed of cyclic nuclei
and aliphatic chains, are named according to one
of the methods given below. Choice is made so as
to provide the name which is the simplest permis-
sible or the most appropriate for the chemical intent.

61.2.—When there is no generally recognized
trivial name for the hydrocarbon, then (1) the
radical name denoting the aliphatic chain is pre-
fixed to the name of the cyclic hydrocarbon, or (2)
the radical name for the cyclic hydrocarbon is pre-
fixed to the name of the aliphatic compound.
Choice between these methods is made according
to the more appropriate of the following principles:
(a) the maximum number of substitutions into a
single unit of structure; (b) treatment of a smaller
unit of structure as a substituent into a larger.

61.3.—In accordance with the principle (a) of
61.2 of this rule, hydrocarbons containing several
chains attached to one cyclic nucleus generally are
named as derivatives of the cyclic compound; and
compounds containing several side chains and/or
cyclic radicals attached to one chain are named
as derivatives of the acyclic compound.

Examples:

CH;
S Qe
2

2-Ethyl-1-methylnaphthalene Diphenylmethane

QCHzCHzCHzCHzCHz@

1,5-Diphenylpentane
CH; CHs
c1»130H20H2—CH—c=CI{—< >

2,3-Dimethyl-1-phenyl-1-hexene
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61.4.—In accordance with principle (b) of 61.2
of this rule, a hydrocarbon containing a small cyclic
nucleus attached to a long chain is generally named
as a derivative of the acyclic hydrocarbon; and a
hydrocarbon containing a small group attached to
a large cyclic nucleus is generally named as a
derivative of the cyclic hydrocarbon.

Examples:
CHy {CH2110CH2CH2CH20H20H2_©

1-Phenylhexadecane

CH, {CHzlloCHZCH20H2CH=CH-©

1.Phenyl-1-hexadecene
CH, @
CH,CHCHCH,CH,CH, @@
13 3 ‘1 °s {g
Z3

9-(1,2-Dimethylpentyl)- 7-(3-Phenylpropyl)-
anthracene benz[a]anthracene

61.5.—Recognized trivial names for composite
radicals are used if they lead to simplifications in

naming.
(|3H2—©—CH3

CH2
@ CHzCHZCHrQ

/

1 L

l-Benzylnaphthalene 1,2,4-Tris(3-p-tolylpropyl)benzene

Examples:

Terpene Hydrocarbons

Owing to long-established custom, terpenes are
given exceptional treatment in these rules.

A-71. Acyclic Terpenes!
71.1.—The acyclic terpene hydrocarbons are
named in a manner similar to that used for other
unsaturated acyclic hydrocarbons when pure cem-
pounds are involved.

Example:
CH,

[ |
CH--C=CH—CH,—CH,—C—CH==CH,
8 7 6 & 4 5 3 1

CH,

7-Methyl-3-methylene-1,6-octadiene

A-72, Cyclic Terpenes

72.1.—The following structural types with their
special names and special systems of numbering
are used as the basis for the specialized nomen-
clature of monocyclic and bicyclic terpene hydro-
carbons. The name ‘“bornane’ replaces camphane

(1) For a more complete discussion of terpene nomen-
clature see “Nomenclature for Terpene Hydrocarbons,”
Advances in Chemistry Series No. 14 (Anerican Chemical
Society).
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and bornylane; ‘“‘norbornane”
phane and norbornylane.

replaces norcam-

Fundamental terpene types:
CHs . (ﬁ)Ha
2C3 ‘\CH

CH
zc/1 SCH,
HzC\ ZCHZ

3l
H
zc\éﬁ‘ :

H

|
C
,
H;‘cﬁ/*\%‘)ﬁ3 HC 7§CH3

I 11
Menthane (p-form) Thujane

SR

Hzc 4(|:H2
3C\ ch\s/CHz
H C/7 H

111
Carane

£Hs H

1
H H\acnz HZCe/ l\zcm
e l H,C—C—CH,
C H.C& 3CH,
Hag/ \06 - \40 /
H H
v \%
Pinane Bornane

Nor-structures:

‘CH,

H, H, H

C
“CH, H?(z\a(_,Hz H,C 3CH,
| 7CH,]

o)
CH, H.Ce_|, /4CH2 H;Cg 4| 3CH,
H H

VI VII VIII
Norcarane Norpinane Norbornane

HzCz

CHC\é/
Hy H

A-73. Monocyclic Terpenes

73.1.—Menthane Type: Monocyclic terpene
hydrocarbons of this type (ortho, meta, and para
isomers) are named menthane, menthene, mentha-
diene, efc., and are given the fixed numbering of
menthane (Formula I). Such compounds substi-
tuted by additional alkyl groups are named in
accordance with Rule A-11.

Examples:
7(|3H3 7(|3H3 ;CHj
C
/‘%Hz _cH, H,C; "SCH qu(‘*QH
2C5\4/CH_CH 2C\4/3CH r>C\4 /CHz
H, CH
Hz 10 ég I
H¢” P CH, HiCT ' CHG

m-Menthane 1-p-Menthene 1,4(8)-p-Menthadiene
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73.2.—Tetramethylcyclohexane Type: Mono-
cyclic terpene hydrocarbons of this type are named
systematically as derivatives of cyclohexane, cyclo-
hexene, and cyclohexadiene (see Rule A-11).

Examples:

CH; CH;
H:C.__ CH; | |

o
H,C{ T;CH—CH, H2C¢,/(;§C—CH3 H,C—HC{ TSCH

' _CH; H;C—/s
H,C? , *CH—CH; H.C’ , Cc——™ $~~—C. , SCH
\é/ N7 \CHs Hac/ ~F
H, H, H
1,1,2,3- 1,2,3,3- 1,5,5,6-
Tetramethyl- Tetramethyl- Tetramethyl-
cyclohexane cyclohexene 1,3-cyclohexadiene

A-74. Bicyclic Terpenes

74.1.—Bicyclic terpene hydrocarbons having the
skeleton of Formula II or this skeleton and addi-
tional side chains except methyl or isopropyl (or
methylene if one methylene group is already pres-
ent) are named as thujane, thujene, thujadiene,
etc., and are given the fixed numbering shown for
thujane (Formula II). Other hydrocarbons con-
taining the thujane ring-skeleton are named from
bicyclo[3.1.0]hexane and are given systematic
bicyclo numbering (¢f. Rule A-31).

Exzamples:
H H
wﬁ 2 % 2 H
N P A
Hzcl{ ‘ 5$H H2$3 ‘ 5$H HCI(Z 1(|3H
Hzcz\léCHz H2C='C2\ IKGCHZ H2C4\5 /GCHZ
: ¢ ¢
CH CH C
H:C ' OCH, H.C” “CH, HC~ gCHa
4(10)-Thujene 1-Isopropyl-2,4- 5-Isopropyl-

dimethylenebicyclo- bicyclo[3.1.0]hex-
[3.1.0 Jhexane 2-ene

74.2.—Bicyclic terpene hydrocarbons having the
skeleton of Formula III, IV, or V and additional
side chains except methyl (or methylene if one
methylene group is already present) are named,
respectively, as carane, carene, caradiene, efc.,
pinane, pinene, pinadiene, efc.; bornane, bornene,
bornadiene, efc. They are given, respectively, the
fixed numbering shown for carane (Formula III),
pinane (Formula IV), and bornane (Formula V).
Other hydrocarbons containing the ring-skeleton of
carane, pinane, or bornane are named, respectively,
from norcarane (Formula VI), norpinane (Formula
VII), or norbornane (Formula VIII). These names
are preferred to those from bicyclo[4.1.0]heptane,
bicyclo[3.1.1]heptane, or bicyclo[2.2.1]heptane.
The nor-names are given systematic bicyclo num-
bering (¢f. Rule A-31).

DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY

Examples: 10CH3
| H
Hcfgjclﬁ, H%?(a“jCH
Hacsl\cléc_‘\é °CH, H,C \CIjC_;\é 2CH
Hsg/ 7 H H,C”7 H
2-Carene 7,7-Dimethyl-

2,4-norcaradiene

5565

g

CH
HiCy* CH
H3C\CH/C°\6 JCH—CHj,

H,. 7 H

2,4,7,7-Tetra-
methylnorcarane

2(10),3-Pinadiene

CH=CH,

6,6-Dimethyl-2-
vinyl-2-norpinene

2-Bornene 2,2-Dimethylnorbornane

¢

1
H2Cs/ ‘ \:c—cm
H.C—C—CH,

H,C3 3CH

2,7,7-Trimethyl-2-norbornene

74.3.—The name “camphene’ is retained for the
unsubstituted compound 2,2-dimethyl-3-methyl-
enenorbornane.

A-75. Terpene Radicals

75.1.—Simple acyclic hydrocarbon terpene rad-
icals are named and numbered according to Rule
A-3.5. The trivial names geranyl, neryl, linalyl
and phytyl are retained for the unsubstituted
radicals.
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75.2.—Radicals derived from menthane, pinane,
thujane, carane, bornane, norcarane, norpinane,
and norbornane are named in accordance with the
principles set forth in Rules A-1.2 and A-11.4 except
that the saturated radicals of pinane are named
pinanyl, pinanylene, and pinanylidene. The num-
bering of the hydrocarbon is retained and the point
or points of attachment, whether in the ring or side
chain, are given numbers as low as is consistent
with the fixed numbering of the hydrocarbon.

Examples:

?(le"‘ 10(I:H3 Hﬁ_

C CH C
HCY TN\CH ey P NCH— H,CP *CH
I - ~ 1
Ho %H Hscﬂ\é 79H2|CH H|c2 “CH
2 4 2 8. si 4ACH, 2 1/ SCH,
~H  ouc” Y¢” ¢
sl oA 'l
H,C~ “CH H.C~ \(ngs
1-p-Menthen-8-yl 3-Pinanyl 4(10)-Thujen-10-y1

100
HC=
é
<HCE P NcH HC: | 3CH-
H3C\ | 7CH'z | ”5 7CH: |
4
Hsc/cs\és , ACH, Hc\% _CH.
9
H H

2-Pinen-10-ylidene 5-Norbornen-2-yl
75.3.—Radicals not named in Rules A-75.1 and
A-75.2 are named as described in Rules A-11 and
A-31.4.

B. FUNDAMENTAL HETEROCYCLIC
SYSTEMS

B-1. Extension of Hantzsch-Widman System

1.1.—Monocyclic compounds containing one or
more hetero atoms in a three- to ten-membered ring
are named by combining the appropriate prefix or
prefixes from Table I (eliding ‘‘a’” where necessary)
with a stem from Table II. The state of hydro-
genation is indicated either in the stem, as shown
in Table II, or by the prefixes ‘“dihydro-,” ‘“tetra-
hydro-,” etc., according to Rule B-1.2.

TABLE I

Element Valence Prefix
Oxygen I1 Oxa
Sulfur 11 Thia
Selenium 11 Selena
Tellurium II Tellura
Nitrogen 111 Aza
Phosphorus II1 Phospha=
Arsenic 111 Arsa®
Antimony III Stibac
Bismuth III Bisma
Silicon v Sila
Germanium v Germa
Tin Iv Stanna
Lead v Plumba
Mercury II Mercura

o When immediately followed by “-in” or “-ine,” ’‘phos-
pha-” should be replaced by ’’phosphor-,” ’‘arsa-’’ should
be replaced by “arsen-" and ‘“stiba’ should be replaced by
‘antimon-.”

& “Bora” for boron is used frequently, Chemical Abstracts
has placed boron with the valence of III between lead and
mercury in Table I. This table shows the valence of tin and
lead as I'Vinstead of II (a correction of a typographicalerror).
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TABLE I1
No. of Rings containing nitrogen Rings containing no nitrogen
members Unsatura- Unsatura-
in the ring tion® Saturation tiona Saturation
3 -irine -iridine -irene -irane®
4 -ete -etidine -ete -etane
5 -ole -olidine -ole -olane
6 -ine® e -in® -ane?
7 -epine 4 -epin -epane
8 -ocine ¢ -ocin -ocane
9 -onine ¢ -onin -onane
10 -ecine e -ecin -ecane

¢ Corresponding to the maximum number of non-cumula-
tive double bonds, the hetero elements having the normal
valences shown in Table I. ¢ For phosphorus, arsenic, anti-
mony, see the special provisions of Table I. ¢ Expressed by
prefixing “perhydro” to the name of the corresponding un-
saturated compound. ¢ Not applicable to silicon, german-
ium, tin and lead. In this case, “perhydro-" is prefixed to
the name of the corresponding unsaturated compound.
¢ The syllables denoting the size of rings containing 3, 4 or
7-10 members are derived asfollows: “ir” from tri-, “et’’ from
teira, “ep from hepta, ‘“oc’ from octa, ‘““on’’ from nona, and
‘ec”’ from deca.

Examples:
7 N\
1
H HC7/ 3CH,
2 g HC CH
6 3
YA W T
H,C CH, H,C CH, HC—————CH
Oxirane Aziridine 2H-Azepine

1.2.—Heterocyclic systems whose unsaturation
is less than the one corresponding to the maximum
number of noncumulative double bonds are named
by using the prefixes “dihydro-,” “tetrahydro-,” etc.

In the case of 4- and 5-membered rings, a special
termination is used for the structures containing one
double bond, when there can be more than one non-
cumulative double bond.

Mo. of members Rings Rings
of the partly containing containing
saturated rings nitrogen no nitrogen
4 -etine -etene
5 -oline -olene
Examples: H,
—_— 21N
NH—AsH H,C ' CH,
4 3 [ 3 |
CH=—=CH HC CH
1,2-Azarset-3-ine 3-Silolene

1.3.—Multiplicity of the same hetero atom is
indicated by a prefix “di-,”" “tri-,”’ etc., placed
before the appropriate “‘a’’ term (Table I).

Example: N

1,3,5-Triazine
(or s-Triazine)

1.4.—If two or more kinds of ‘‘a’ terms occur
in the same name, their order of citation is by de-
scending group number of the Periodic Table and
increasing atomic number in the group as illus-
trated by the sequence in Table I.

Exnmples: 6] S
H,( 158 HCT TSCH
s &l e sl
H.C CH. C h
1,2-Oxathiolane Thiazole
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1.51.—The position of a single hetero atom de-
termines the numbering in a monocyclic compound.

Example: N
/ 1\

HC :CH

|
sCH
| pl
CH

S

Azocine
1.52.—When the same hetero atom occurs more
than once in a ring, the numbering is chosen to
give the lowest locants to the hetero atoms.

FExample: HCG/I?}ITI
|
HC , 2CH
~ I‘i\]//
1,2,4-Triazine
(or as-Triazine)
1.53.—When hetero atoms of different kinds are
present, the locant 1 is given to a hetero atom which
1s as high as possible in Table I. The numbering is
then chosen to give the lowest locants to the
hetero atoms.

Examples: S S
P H2(|36/ SN H.C{ 1 ;NH
N SCH S 2CH

o C

H H

6H-1,2,5-Thiadiazine
(not 2,1.4-Thiadiazine)
(not 1,3,6-Thiadiazine)

The numbering must begin
with the sulfur atom. This
condition eliminates 2,1,4-
thiadiazine, Then the ni-
trogen atoms receive the
lowest  possible locant,
which eliminates 1,3,6-thia-
diazine.

B-2.

2H,6H-1,5,2-Dithiazine
(not 1,3,4-Dithiazine)
(not 1,3,6-Dithiazine)
(not 1,5,4-Dithiazine)

The numbering must begin
with a sulfur atom. The
choice of this atom is deter-
mined by the set of locants
which can be attributed to
the remaining hetero atoms
of any kind. As the set
1,2,5 is lower than 1,3,4 or
1,3,6 or 1,64 in the usual
sense, the name is 1,5,2-
dithiazine,

Trivial and Semi-trivial Names

2.11.—The following trivial and semi-trivial
names constitute a partial list of such names which
are retained for the compound and as a basis of
fusion names. They are arranged in the inverse
order of the precedence prescribed in Rule B-3.
The names of the radicals shown are formed accord-
ing to Rule B-5.

Parent Compound Radical Name

S S
) E'3 L T
Thiophene Thienyl (2- shown)

(2)

Benzo [b]thiophene

(replacing thianaphthene)

S

=3 1
CHN

Naphtho[2,3-b]thiophene
(replacing thiophanthrene)

S
gy
Benzo 5] thienyl
(2- shown)

Naphtho[2,3-b]thienyl
(2- shown)

(4)

(8)

(6)

(7

(8

9

(10)

(11)

(12)

(13)

(14)

(15)

(16)

DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY

Parent Compound

S
WS
{8 5
NS
Thianthrene
[
Furan
(6]
s 1 ,CH,
)

Pyran
(2H- shown)

Isobenzofuran

) O1;,CH2
8 | 4 3
8 =4

Chromene
(2H- shown)

H.
‘7/8 | (9: ME
$s ‘
N 8

Xanthene!

S
2oy Y )
M A4
O

Phenoxathiin

N
%1 }CH"»
4 3
2H-Pyrrole

H

[

Pyrrole

§
[
N

Imidazole

<
2 1N

|43

Pyrazole

B3

5 4/3
Pyridine

N.
519
k)

N

Pyrazine

5567

Radical Name

SUe)

Thianthrenyl (2- shown)
0

L1

Furyl (3- shown)

O,
|( CH,
VZ
Pyranyl
(2H-Pyran-3-yl shown)

A0

x
Isobenzofuranyl (1- shown)

(0]
"CH,
F

Chromenyl
(2H-Chromen-3-y1 shown)

IC{z
: (6] :
Xanthenyl!
(2- shown)

00
O
Phenoxathiinyl
(2- shown)
[/N‘ CH.

2H-Pyrrolyl
(2H-Pyrrol-3-yl shown)

H
N

L1

Pyrroly!
(8- shown)

| ]
N
Imidazolyl
(2- shown)

|
N\N
|
Pyrazolyl
(1- shown)

N,

| S

F

Pyridyl
(3- shown)

iy

Pyrazinyl

(1) Denotes exceptions to systematic numbering,
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17

(18)

(19)

(20)

2

(22)

(23)

(24)

(25)

(26)

(28)

Parent Compound

@N

Pyrimidine

NoN
kg

Pyridazine

78 15
k‘s N4 3 |
Indolizine

g

Isoindole

N
3y
*CH,

3H-Indole

Indole

H
3|

1H-Indazole
N
NG
2 4| 9||
3
Purine!
g/g ATy
N
N¢

H.
4 H-Quinolizine

5N
|4/3|

Isoquinoline

v

N
:/EI‘?

L3 /\‘}
Quinoline

,;/ml'\]
g LN

Phthalazine

Radical Name

Cy

Pyrimidinyl
(2- shown)

N

SN
(L

Pyridazinyl
(3- shown)
a
N

Indolizinyl
(2- shown)

Isoindolyl
(2- shown)

N
-
CH,

3H-Indolyl
(3H-Indol-2-y1 shown)

N
ga
Indolyl
(1- shown)

N
i

Indazolyl
(1H-Indazol-3-y1 shown)

N
Ty
2™
N
Purinyl!
(8- shown)
/Yj—
\/N\C
H.

4H-Quinolizinyl
(4H-Quinolizin-2-y1 shown)

CI1 X
RN

Isoquinolyl
(8- shown)

,///IN A
9o
Quinolyl
(2- shown)

/\|/§N
AN
Phthalazinyl
(1- shown)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39

INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY

Parent Compound

Naphthyridine
(1,8- shown)

N
CId
$s 4
R N/

Quinoxaline

A1y
%|¢N

Quinazoline

Cinnoline

A0
& L 2N
N

Pteridine

7t |b9‘\ o
Y
H

4aH-Carbazole!

H
ANy
Gy

Carbazole!

H
7% I;] | 3N
¥ A )

g-Carboline

Ue

g in

Phenauthridine

2 ) IS
7 | q
>

8
5 10

Y, \N
Acridine!

HNAN
PN

Perimidine

Radical Name

N__N
‘< l S
LI
Naphthyridinyl

(1,8-Naphthyridin-2-y1
shown)

N\
L
N
Quinoxalinyl
(2- shown)

Ty

Quinazolinyl
(2- shown)

N\\N

%
Cinnolinyl
(3- shown)

N__N
A

N
Pteridinyl
(2- shown)

_N
@\\(\—_
C.~
H
4a H-Carbazolyl!
(4aH-Carbazol-2-yl shown)

Carbazolyl!
(2- shown)

H
N‘\N
gaga

B-Carbolinyl )
(8-Carbolin-3-y1'shown)

“ | \I
Phenanthridinyl
(3- showa)

NN
Acridiny 1!
{2- shown)

N A

& j/)t‘\n
X \4’)

Perimidinyl
{2~ shown}

A i
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Parent Compound

DEFINITIVE RULES FOR

Radical Name

NOMENCLATURE OF ORGANIC CHEMISTRY

Parent Compound

Radical Name

5569

N# 0 0)
7] AN Vi S,
2
N Hz Hz
Phenanthroline Phenanthrolinyl
(1,7- shown) (1,7-Phenanthrolin-3-y1 Chroman %’r‘s’fﬂf‘vﬁf )1
shown)
H H
N N
5 ¢ TS 4 &R i R € va
\e 5 x>~ H,C CH,
N - C o
Phenazme Phenazinyl Pyrrolidine 1z§rrohhdmy1
(1- shown) - shown)
H
/9 (4 H c/I}]] H c ]
( 42) ) 2 |5 2| 2
H,C— ch
Phenarsazme Phenarsazmyl Pyrroline Pyrrolinyl
(2- shown) (2- shown!) (2-Pyrrolin-3-y1! showu)
s s H
43 3N ~N N
(43) k3 | i (5) H,Cy ‘\CHz H2$/ \?H‘
Isothiazole Isothiazolyl H,Ct H,C NH
(3- shown) Imidazolidine Imidazolidinyl
H - (2- shown)
(44) L B AN H H
Le I g (6) e NyeH e cH
S s HLe §|| T
Phenothiazine Phenothiazinyl H,C——N —HC N
(2- shown) Imidazoline Imidazolinyl
(2- shown?) (2-Imidazolin-4-y1! shown)
0. O
17N N
(48) i3 | IL
Tsoxazole Isoxazolyl (7) H, ?/ ‘\ H,C” “NH
(3- shown) |
0] P lidi idi
(46) N|g ‘?lN Nl/o\lN yrazolidine P(yf_a:ﬁ%:&x::)yl
4 3
Furazan Furazanyl H H
(3- shown) N. N.
(8) H,C? ' 3NH H,C™ N—
1131 H li_—_ﬂ
N Pyrazoli i
i yrazoline Pyrazolinyl
(47) 5\: | :0 @E Q (3- shown?) (3-Pyrazolin-2-y12 shown)
0 0
Phenoxazine Phenoxazinyl g
(2- shown) © H,C3 ' 5CH, Hzclz/ ~CH—
@& Chemical Abstracts uses 2H-1-benzopyran instead of H2C6\4/3CH2 H:C_ _CH.
chromene, and 9H-pyrido[3,4-b Jindole instead of 8-carboline. ﬁ 8
2 2
B-2.12.—The following trivial and semi-trivial Piperidine Piperidy!1?
names are retained but are not recommended for (2- shown)
use in fusion names. The names of the radicals H |
shown are formed according to Rule B-5. NO _N
(10) 2Ce 2(|3H2 Hz(f \(|3H2
_ & & 2c\ﬁ]/CH2 HiC\  CH:
3 3 0
&e I + 'CH, _CH— Piperazine Piperazinyl
ﬁ ﬁ (1- shown)
2 2 (1) The “2-” denotes the position of the double bond.
Isochroman Isochromanyl (2) The “3-” denotes the position of the double bond.
(3- shown) (3) For 1-piperidyl use piperidino.
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Patent Compound
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Radical Name
|

H
N. N
(11) 1\2(le2 TCH,
*CH, CH,
Indoline Indolinyl
(1- shown)
1
(12) ‘\ZITIH \Il‘IH
*CH, CH,
Isoindoline Isoindolinyl
(1- shown)
N N
AN AN —
HzCe 7$H22CH2 Hz(‘: C|H2 ?H
(13) \
CH,3 CH
I'I"»C\8 |4/2CH2 H2C\ | /ZCHZ
C C
H H
Quinuclidine Quinuclidinyl
(2- shown)
0 O
H.Cy ' 3CH, Hz(l:/ “CH,
(14) HiCY g SCHy HiC,  CH—
H H
Morpholine Morpholinyl!
(3- shown)

(1) For 4-morpholinyl use morpholino.

B-3. Fused Heterocyclic Systems

3.1.—“Ortho-fused”” and “‘ortho- and peri-fused”
ring compounds containing hetero atoms are named
according to the fusion principle described in Rule
A-21 for hydrocarbons. The components are named
according to Rules A-21, B-1 and B-2. The base
component should be a heterocycle. If there is a
choice, the base component should be, by order of
preference:

(a) A nitrogen-containing component.

Example:

Benzo [k Jisoquinoline
not Pyrido|[3,4-a Jnaphthalene

(b) A component containing a hetero atom (other
than nitrogen) as high as possible in Table I.

Example: 3

1
g
Thieno[2,3-b Jfuran
not Furo[2,3-b]thiophene

(¢) A component containing the greatest number
of rings.

Example: N7z
L
PN

H

7H-Pyrazino[2,3-c jcarbazole
not 7H-Indolo(3,2-f]quinoxaline
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(d) A component containing the largest possible

individual ring.
e T 9;CHz
ls . H
0

2H-Furo[3,2-4]pyran
not 2H-Pyrano(3,2-b]furan

Example:

(e) A component containing the greatest number
of hetero atoms of any kind.

Example:

5H-Pyrido[2,3-d][1,2]Joxazine
not [1,2]0Oxazino[4,5-b|pyridine
(f) A component containing the greatest variety
of hetero atoms.

H
O_ N

15N
I\’I(ib | %
1H-Pyrazolo[4,3-d Joxazole

not 1H-Oxazolo[5,4-c]-
pyrazole

Examples:

N__S
=6 1 2
4H-Imidazo[4,5-d Jthiazole

not 4H-Thiazolo[4,5-d]-
imidazole

(g) A component containing the greatest number
of hetero atoms first listed in Table I.

N S
e N

Selenazolo[5,4-f|benzothiazole!
not Thiazolo[5,4-f |benzoselenazole
(1) In this example the hetero atom first listed in Table I
is sulfur and the greatest number of sulfur atoms in a ring is
one,

Example:

(h) If there is a choice between components of the
same size containing the same number and kind of
hetero atoms choose as the base component that one
with the lower numbers for the hetero atoms before

fusion.
N
W1
N& &

Pyrazino(2,3-d |pyridazine

Example:

3.2.—If a position of fusion is occupied by a
hetero atom, the names of the component rings to
be fused are so chosen as both to contain the hetero
atom.

Example: N, §
Imidazo|[2,1-b]thiazole
3.3.—These contracted fusion prefixes may be

used: furo, imidazo, isoquino, pyrido, pyrimido,
quino and thieno.

Examples: —0
3
O he
e A 52N
N

Furo(3,4-c]cinnoline 4H-Pyrido[2,3-¢ Jcarbazole
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3.4.—In peripheral numbering of the complete
fused systems, the ring system is oriented and
numbered according to the principles of Rule A-22.
When there is a choice of orientations, it is made in
the following sequence in order to:

(a) Give low numbers to hetero atoms.
Examples:

0 0 S,
B oy it
s Y HN? (¢}

Benzo[bJfuran  Cyclopenta[b]pyran 4H-[1,3]Oxathioclo-
,4-b]pyrrole (N.B.
1,3,4 lower than 1,3,6)

(b) Give low numbers to hetero atoms in order
of Table I.

Example: > (1)
A
Thieno[2,3-blfuran

(c) Allow carbon atoms common to two or more
rings to follow the lowest possible numbers (see
Rules A-22.2 and A-22.3). [A hetero atom common
to the two rings is numbered according to Rule
B-3.4(e).]

Examples:

/7N j not /”\r_‘;]

Imidazo[1,2- b ] [1,2,4]tnazme
(or Imidazo[1,2-b]-as-triazine)

78T1}

N4/

In a compound name for a fusion prefix (t.e., when
more than one pair of brackets is required), the
points of fusion in the compound prefix are indi-
cated by the use of unprimed and primed numbers,
the unprimed numbers being assigned to the ring
attached directly to the base component, thus

(IN Q
910 lla 12 not g 10 N
s 1 sa P X \e

Pyrido[1’ ,2’. 1,2 ]1m1dazo-

{4,5-b]quinoxaline
10 /11\1] /11\"]»
or |3 .
xn? N x5
N
710 I1\11\ 1121\ 5
or s 7N 6.2 5N 4/3
N

(d) Give hydrogen atoms lowest numbers pos-

sible.
N O
£e I 13CH,
4 | 3]
HN 0

4H-1,3-Dioxolo[4,5-d Jimidazole
(e) The ring is numbered as for hydrocarbons but
numbers are given to all hetero atoms even when
common to two or more! rings. Interior hetero
atoms are numbered last following the shortest path
from the highest previous number.
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B-4. ¢g” Nomenclature

4.1.—Names of heterocyclic compounds also may
be formed by prefixing “a” terms (see Table I of
Rule B-1.1) to the name of the corresponding
homocyclic compound. The letter “a’’ should not
be elided. There are two methods of applying this
principle:

4.1(a).

l( ”»

Stelzner Method.—In this method, the
term name relates to that of the hydrocarbon
w1th the same distribution of bonds in the rings.
Thus, I is not so related to benzene but to 1,4-
cyclohexadiene, and II is not so related to naph-
thalene but to 1,4-dihydronaphthalene.

SN e

4.1(b). Chemical Abstracts Method.—If the
corresponding homocyclic compound is partially or
completely hydrogenated and if this state of
hydrogenation is denoted in its name without the
use of hydro prefixes, as indan and cyclohexane,
the procedure is the same as in (a). In other cases,
positions in the skeleton of the corresponding
homocyclic compound which are occupied by
hetero atoms are denoted by the “‘a’ terms, and the
parent heterocyclic compound is considered to be
that which contains the maximum number of conju-
gated or isolated! double bonds; hydrogen is added,
as necessary, as hydro prefixes and/or as H to the

6,

a’ name thus obtained.

Examples: Chemical
H Stelzner Abstracts
Siz Method Method
~ 13 Sila-2,4-cyclo- Sila-2,4-cyclo-
|4 3‘ pentadiene pentadiene
&
i
H.C{ % Sila-1,3-cyclo- Sila-1,3-cyclo-
. 3 pentadiene pentadiene
H
Sli
‘: ; Silabenzene Silabenzene
A
H
H,C;—C——CH. .
i | H 7-Azabicyclo- 7-Azabicyclo-
5 7IT]‘ [2.2.1]heptane [2.2.1]heptane
H,C C CH,
H
) 15CH, 1,3-Dithia-1,2,3,4- 4H-1,3-Dithia-
. | ol tetrahydro- naphthalene
S é i) naphthalene
H.
1,4-Dithja-1,4-di- 1,4-Dithianaph-
hydronaph- thalene
thalene

1) Isolated double bonds are those which are neither

conjugated nor cumulative as in
S
GX2)
S

O_ or the B ring of

()
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Stelzner Method Method Example: =L 15
g &
Pclz H,
A _C_ 2.4,6-Trithia- 2,4,6-Trithia- . .
6 TN 2|S ﬁa,7a-diazaper— 3a,7a-diazain- 2,4-Quinolinediyl
5 3 3 ydroindene dene
H2C\4S/N CH, 5.21.—The use of “‘a’’ terms (Rule B-4) does not

H,

2-Oxa-1,2-dihydro-
pyrene

1H-2-Oxapyrene

2,7,9-Triazaphen-
anthrene

2,7,9-Triazaphe-
nanthrene

4.2.—In fusion names, the “‘a’’ terms precede the
completed name of the parent hydrocarbon. If
two or more kinds of ‘“a’’ terms occur in the same
name, the procedure described in Rule B-1.4 applies.
Prefixes denoting ordinary substitution precede the

{1

a’’ terms.
Example:

3,4-Dimethyl-5-azabenz [a Janthracene

& Chemical Abstracts follows Rule B-4.1 (b). Since “a”
names for heterocyclic systems are based on the name of the
carbocyclic system, the numbering of the “a’ name must
agree with the numbering of the carbocyclic parent. When
there is a choice in direction of numbering the ring is num-
bered so as to give (1) lowest numbers to the hetero atoms, (2)
lowest numbers to hetero atoms as high as possible in Table

1 (Rule B-1.1).
B-5. Radicals

5.11.,—Univalent radicals derived from hetero-
cyclic compounds by removal of hydrogen from a
ring are in principle named by adding “yl” to the
names of the parent compounds (with elision of final
“‘e” if present).

Indolyl from indole
Pyrrolinyl from pyrroline
Triazolyl from triazole
Triazinyl from triazine
(For further examples see Rule B«2.11.)

These exceptions are retained: furyl, pyridyl,
piperidyl, quinolyl, isoquinolyl and thienyl (from
thiophene) (see also Rule B-2.12).

As exceptions, the names “‘piperidino’’ and ‘“‘mor-
pholino” are preferred to ‘““l-piperidyl” and “4-
morpholinyl.”

5.12,—Bivalent radicals derived from univalent
heterocyclic radicals whose names end in “-yl"” by
removal of one hydrogen atom from the atom with
the free valence are named by adding “-idene” to
the name of the corresponding univalent radical.

GOI\ZC:

|6 4 /3
2-Pyranylidene

5.13.—Multivalent radicals derived from hetero-

cyclic compounds by removal of two or more hydro-
gen atoms from different atoms in the ring are
named by adding “-diyl,” “-triyl,” etc., to the
name of the ring system.

Examples:

Example:

affect the formation of radical names. Such names
are strictly analogous to those of the hydrocarbon
analogs except that the “a’ terms establish number-
ing in whole or in part.

Examples:

H ~~
HiCy 430
H2C°\10 2CH.

1,3-Dioxa-4-cyclohexyl 1,10-Diaza-4-anthryl

B-6. Cationic Hetero Atoms

6.1.—According to the ‘‘a’’ nomenclature, hetero-
cyclic compounds containing cationic hetero atoms
are named in conformity with the preceding rules by
replacing “oxa-,” “thia-,” “‘aza-,” efc., by “‘oxonia-,”
“thionia-,”’ ‘“‘azonia-,” efc., the anion being desig-
nated in the usual way.

Examples:

+
=8 9\ .
| L5 cr 1-Oxoniaanthracene chloride
N %

/g4a| 1\3 CI- 4a-Azoniaanthracene chloride
SN
+
+
H2C6—1|S——2CH2
7(|3H2 CI” 1-Thioniabicyclo[2.2.1]heptane
hlori
H,C*——*CH——3CH, chloride
g
A
1
HaC3 2(|:H2 cr- 1-Methyl-1-oxoniacyclohexane
H,C?_, :CH, chloride

<112

HETEROCYCLIC SPIRO COMPOUNDS

B-10 (Alternate to B-11)

10.1.—Heterocyclic spiro compounds containing
single-ring units only may be named by prefixing
“a” terms (see Table I, Rule B-1.1) to the names of
the spiro hydrocarbons formed according to Rules
A-41.1, A-41.2, A-41.3 and A-41.6. The numbering
of the spiro hydrocarbon is retained and the hetero
atoms in the order of Table I are given as low num-
bers as are consistent with the fixed numbering of
the ring. When there is a choice, hetero atoms are
given lower numbers than double bonds.

Examples: H. H, O—

1-Oxaspiro[4.5]decane
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g & H: H H, H,
H -~ 14\\-+-/ 15 16 \+/ { 2 \
21z Ns 3CH2 2CI-
"’C:m 9 / \7/\6
H, H, R

6,8-Diazoniadispiro [5.1.6.2 Jhexadecane dichloride

10.2.—If at least one component of a mono- or
polyspiro compound is a fused polycyclic system,
the spiro compound is named according to Rule
A41.4 or A-41.7, giving the spiro atom as low a
number as possible consistent with the fixed
numberings of the component systems.

Examples:

3,3’-Spirobi[ 3H-indole] Spiro [piperidine-4,9’-xanthene ]

& Chemical Abstracts names heterocyclic spiro compounds
according to Rules B-10.1 and B-10.2,

B-11 (Alternate to B-10)

11.1.—Heterocyclic spiro compounds are named
according to Rule A-42, the following criteria being
applied where necessary: (a) spiro atoms have
numbers as low as consistent with the numbering of
the individual component systems; (b) heterocyclic
components have priority over homocyclic compo-
nents of the same size; (c) priority of heterocyclic
components is decided according to Rule B-3.
Parentheses are used where necessary for clarity in
complex expressions.

Examples:
H; H, H, H. H.
SE eSS 0g
me K% G "M en,
\s5 6 3 4 \ p¢ 3 4/
C—C C—CH, ¢—C ¢—C
H, H, H, H, H, H, H,

Tetrahydropyran-2-
spirocyclohexane

Cyclohexanespiro-2‘-(tetra-
hydrofuran)

3,3'-Spirobi(3 H-indole)

H
Hzc(,l\ll')CHz H
5 3 H. H, H, H. H; H2
H,C. , ~CH: c
x H,cl ® ’\ /¥ /37
3CH: s FN’ ’/CH2 2Br-
3 CHs Hzc\ 3 % / \1/ \1; 5H
H H2 Hz H2 2 2
1,2,3,4-Tetrahydro- Hexahydroazepinium-1-spiro-1’-imid-
quinoline-4-spiro-4'- azolidine-3’-spiro-17-piperidinium
piperidine dibromide

& Chemical Abstracts follows Rule B-10.
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BrRIDGED HETEROCYCLIC COMPOUNDS

& Bridged heterocyclic bicyclo and polycyclo compounds
are named by Chemical Abstracts by application of the “a”
nomenclature to the names of bicyclo and polycyclo hydro-
carbon systems which have been named according to Rules
A-31 and A-32.

Bridged heterocyclic compounds which can be regarded
as ortho-fused or ortho- and peri-fused systems with addi-
tional bridges are named by extending Rule A-34 to hetero-
cyclic systems. Bridge names such as epoxy (—O—),
epithio (—S—), epoxymethano (—O-—CH; —) are used.
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