THE SCOPE OF THE
FIELD
OF HETEROCYCLIC
CHEMISTRY



» Heterosubstituted rings are those in which
one or more carbon atoms in a purely
carbon-containing ring (known as a
carbocyclic ring) Is replaced by some other
atom (referred to as a heteroatom).

* In practice,the most commonly found
heteroatom is nitrogen, followed by oxygen
and sulfur.
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* In a 1983 report, the International Union of
Pure and Applied Chemistry (IUPAC)
recognized 15 elements coming from

Groups Il to IV of the Periodic System
capable of forming cyclic structures with

carbon atoms.
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Heterocyclic compounds are far from being just the result of some
synthetic research effort. Nature abounds in heterocyclic

compounds, gl Oldasll 5 2l Fyaal 55 g saall iuslonsall 1t 2ol SUSall sliasS Jono Gl
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many of profound importance in biological processes.

We find heterocyclic rings in vitamins, coenzymes, porphyrins

(like hemolglobin), DNA, RNA, and soon.

The plant kingdom contains thousands of nitrogen heterocyclic
compounds, most of which are weakly basic and called alkaloids

(alkali like).
Complex heterocyclic compounds are elaborated by
microorganisms and are useful as antibiotics in medicine.

Marine animals and plants are also a source of complex
heterocyclic compounds and are receiving much attention in current
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The IUPAC rules of nomenclature allow
the continued use of well-established
common names for some of these
fundamental ring systems, but as we
will find, there are systematic hames
also In use for them.
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« The compound pyridine is an excellent example of a simple heterocycle.
Here, one carbon of benzene is replaced by nitrogen, without interrupting
the classic unsaturation and aromaticity of benzene. Similarly, replacement
of a carbon in cyclohexane by nitrogen produces the saturated heterocycle
piperidine. Between these extremes of saturation come several structures
with one or two double bonds.
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Rings may have more than one heteroatom, which may be the same
or different, as in the examples that follow. it 535 o 351 e ool gp20 13
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piperazine morpholine
To broaden the field, other nngs may be fused onto a parent hetero-

cycle. This gives nse to many new ring systems.
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Table 2.1. Some Early Heterocyclic Compounds of Natural Origins

A. Compounds That Are Parent Rings
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p_m’dine indole

H
quinoline pyrrole

furan

B. Compounds With Functional Groups
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nomenclatures.

|. The Hantzsch-Widman Nomenclature.
[l. Common Names

lll. The Replacement Nomenclature

olesg-niale duawd 1
I, d=3lad! elawdl |

[ eyl daaud



Il. Common Names
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There are a large number of important ring neall d.alo] abi
systems which are named widely known with . ..

their non-systematic or common names. 3t ol gl
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Furan Thiophene Pyrrole
Pyridine
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Isoquinoline Coumarin

G o Pyridine 1,4-Dihydropyridine 2,3-Dihydropyridine




I. Hantzsch-Widman Nomenclature
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The Hantzsch-Widman nomenclature is based on
the type (Z) of the heteroatom; the ring size (n) and
nature of the ring, whether it is saturated or
unsaturated .
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This system of nomenclature applies to monocyclic
three-to-ten-membered ring heterocvcles.




I. Type of the heteroatom

The type of heteroatom is indicated by a
prefix as shown below for common
hetreroatoms:

Hetreroatom Prefix
O Oxa |
N Aza -
S Thia
P Phospha
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The ring size is indicated by a suffix according to
Table | below. Some of the syllables are derived from
Latin numerals, namely ir from tri, et from tetra, ep
from hepta, oc from octa, on from nona, ec from
deca.

Table I: Stems to indicate the ring size of

heterocycles

Ring size |Suffix | Ring size |Suffix
ba S ir i ep

4 et 8 ocC

5 ol 9 on
oloman De © in 10 ec



The endings

unsaturation of the ring.

Table Il: Stems to indicate the ring size and degree of

indicate the size and degree of
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unsaturation of heterocycles

Ring size |Saturated |Unsaturated |Saturated (With Nitrogen)
3 -irane -irine -iridine

4 -etane -ete -etidine

5 -olane -ole -olidine

6 -inane -ine

7 -epane -epine

8 -ocane -ocine "

9 -onane -onine

10 -ecane -ecine




According to this system heterocyles are named by
combining appropriate prefix/prefixes with a stem
from Table Il. The letter “a” in the prefix is omitted
Where necessa w. 33 po desliadl SULI/BsWI mons giell Ol Laud aUadl 1ig) Bsg
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Each suffix consists of a ring size root and an
ending intended to designate the degree of
unsaturation in the ring. e L JURE

dalsdl L>_9 el pae doys apasd ] Bag

It is important to recognize that the saturated
suffix applies only to completely saturated ring
systems, and the unsaturated suffix applies to
rings incorporating the maximum number of non-
cumulated double bonds.
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Systems having a lesser degree of
unsaturation require an appropriate prefix,
such as "dihydro"or "tetrahydro".

Saturated 3, 4 & 5-membered nitrogen
heterocycles should use respectively the
traditional "iridine", "etidine" & "olidine"
suffix. -
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Examples
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Oxa+irane= Oxirane I Thia+irane= Thiirane I Aza+iridine= Aziridine

O S - DIH

Oxa+etane= Gxetane Thiat+etane=Thietane Aza+etidine=Azetidine

DD

Oxa+olane= Oxolane Thia+olane= Thiolane * Aza+olidine= Azolidine
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Azinane Azine

Pyridine
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In case of substituents, the heteroatom s
designated number 1, and the substituents around
the chain are numbered so as to have the lowest
number for the substituents.

N

0 /A\
Br

2-Bromo-3-methylaziridine

2-Propyloxirane

Br
S

2-Bromo-4-ethylthiolane
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The compound with the maximum number of
noncumulative double bonds is regarded as

the parent compound of the monocyclic
systems of a given ring size.

AA HN/ N

Oxirine  Azirine Azepine Azocine




NAMING SIMPLE
MONOCYCLIC COMPOUNDS

1. The heteroatom is given a name and is used as a prefix:

°c O, oxa-;

S, thia-;
* P, phospha-;
 As, arsa-;
S, sila-;

* Se, selena-, e byo Bymg Il il s 15 A" gl bl e
", | .‘i‘ll n i n . IAS@
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The “a” ending is dropped if the next syllable starts with
a vowel. Thus “aza-irine” is properly written “azirine.”



2. Ring size Is designated by stems that
follow the prefix:

3-atoms,-ir-;

4-atoms, -et-;

5-atoms, -ol-;

6-atoms, -In-;

/-atoms, -ep-;

8-atoms, -oc-;

9-atoms, -on-; and so on.
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3. If fully unsaturated, the name Is
concluded with a suffix for ring

size: 3-atoms, -ene (except -ine- for N);
4-, 5-, and 6-atoms, -e; o
/-, 8-, and 9- atoms, -ine.




oliS> by IS Balel

4. If fully saturated, the suffix is -ane for all ring
sSizes,

except forN, which uses -idine for rings of 3-, 4-,
or 5-atoms,
and for 6-atoms, a prefix of hexahydro- Is used.

Also, the name oxane, not oxinane, Is used for
the 6-membered ring with O present.
Otherexceptions exist for P, As, and B rings, but
they will not be given

here.



Table 2.2, TUPAC and Common Names for Monocyclic Heterocycles

A. Nitrogen Heterocyclic Parents
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B. Oxygen Heterccyclic Parents
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oxirene oxete oxole T-pyran -y
(furan) (1 4-p'ytan) 1 .2-p/tan)

C. Sulfur Heterocyclic Parents
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(hiophate) " "

D. Some Sawurated Rings
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azindins azetidine a.aolld ne
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oxirane coxetane

(ethyilene oxide) (tet:ahydrdu ran) ( tenahydropyran)



saturation of the double bonds by designating with

numbers the positions on the ring where hydrogen has
been added.

For this purpose,the heteroatom is designated position 1

on the ring, and the numberingproceeds through the site

of hydrogenation. ayag)l gga M5 e @dydl adyig ddadl Lle 1 pdge Heteroatom cwess pus byl 1ig
If one double bond isremoved, the prefix dinhydro- is used,;

with two double bonds removed,it is tetrahydro-.
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Handling the “Extra Hydrogen”

Heterocycles with maximum number of double bonds
which can be arranged in more than one way.
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Double bonds Double bonds
@ 2and 4 @2and 5

Double bonds Double bonds

Double bonds
@1and 4

Therefore, should have different names.

H
@2and 4 " @1and3
Pyrroles /{ \> / H>(_')
V4
asbl T N H N/
H




This is a special problem resulting from isomerism in the
position of the double bonds which is sometimes referred
to as “extra-hydrogen” and this can be addressed by
simply adding a prefix that indicates the number of the
ring atom that possesses the hydrogen using italic capital
AH" Z2H™ “3H, etc. The numerals indicate the position of
these atoms having the extra hydrogen atom.
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2H-P
e arH-Pyran
The saturated position takes priority im numbering.
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D O

Azepine 2H-Azepine
RN A
\N / N=
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7-Methoxy-3H-azepine




There is an alternative system, sometimes useful in complex
structures, where the position of the remaining double bond in a
partially hydrogenated compound is indicated by a Greek “delta” with
a superscript of the ring positions bearing the double bond. Using the
dihydro furans as examples, we have the following:
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A* dihydrofuran A?3.dihydrofuran
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Partial Unsaturation Al st el oraed S

Use fully unsaturated name with dihydro, tetrahydro,

etc
\A X
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Azepine 2,3-Dihydroazepine

4,5-Dihydroazepine 2,5-Dihydroazepine
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When numbering give priority to saturated atoms.

1-Ethyl-4-methyl-4,5-dihydroazepine

hydro J1 s e85 J8l

1-Ethyl-5-methyl-2,3,4,5-tetrahydroazepine
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Stemis for 3-10 membered

Prefixes for heteroatoms
(decreasing order of priority)

heterocycles
Ring Size Unsaturation Saturation
Three irene(a) irane(b}
Four - e etane(b)
Five- ole olane(b)
Six-A ine ane
B ine inane
c inine inane
Seven. epine epane
Eight- ocine ocane
Nine- onine onang
Ten. acine ecane

Heteroatom Valence Prefix
Oxygen Il Oxa
Sulfur Il Thia
Selenium Il Selena
Tellurium I Tellura
Nitrogen 1l Aza
Phosphorous 1] Phospha
Arsenic i Arsa
Antimony 1l Stiba
Bismuth 1l} Bisma
Siticon v Sila
Germanium v Germa
Tin v Stanna
Lead v Plumba
Boron ] Bora
Mercury Il Mercura
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Numbering
With one heteroatom: The numbering starts from the heteroatom
giving the position-1 and proceeds in such a way as to give the lowest

possible locant to the substituent if present. o
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2,.5-Dimethyipyridine 3-Methyvloxepine

With two or more identical heteroatoms: The ring is numbered in such a way
that the heteroatoms are assigned the lowest possible set of number of locants.
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With two or more different heteroatoms: The numbering starts from the
heteroatom with the highest preference as in the table (O=S>N...). The
remaining heteroatoms are given lowest number locants.

H
N
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S4B Py

Presence of saturated atom
(indicated hydrogen)

*  When heterocyclic ring with maximum number of noncumulative double bonds
contains a saturated atom., its position is given the lowest possible locant and is
numerically indicated by an italic capital H before the name of heterocyclic
ring system.
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*However. the heterocyclic system in which a carbon atom of the ring is
involved in the carbonyl group. the indicated hydrogen is normally cited as
an italic capital / in parenthesis afterthe locant of the additional structural

features. il 22 Al plhadl 5 ells o -
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« 2.4. SUBSTITUTED MONOCYCLIC COMPOUNDS

« With the rules discussed previously, we can name any parent

mono cyclic heterocycle with a single heteroatom, in any state of

unsaturation. S o] gl o8 Al o500 ] S By Bl 897 el platanl
idl pae Sl o Al ol (B Basly dudlote yut 833 e gguon

« Compounds in which ring hydrogen is replaced by one or more of
thecommon functional groups of organic chemistry also are readily
named,by assigning numbers to the ring atom(s) bearing the
substituents, -

« RINGS WITH MORE THAN ONE HETEROATOM starting with the
heteroatom as number 1. The functional groups areplaced
alphabetically in the name. Some examples are as follows:
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3-bromo-2-chioropyridine thiophene-3-carboxylic acid




Revision

Hetreroatom Prefix

Type (2) - Prefix O Oxa
Size (n) - Suffix N Aza
Nature of ring - Ending S Thia

(H,C)z P  Phospha

Ring size |Saturated |Unsaturated |Saturated (With Nitrogen)

3 -irane -irine -iridine

4 -etane -ete -etidine

5 -olane -ole -olidine

6 -inane -ine

7 -epane -epine

8 -ocane -ocine

9 -onane -onine

10 -ecane -ecine




RINGS WITH MORE THAN
- ONE HETEROATOM

The usual rules for stems to indicate ring size and
suffixes for degree of saturation are used, as are the
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prefixes for the various heteroatoms. . ou. . oot s, g s
They are listed in the following order of priorities, derived
from the main groups of the Periodic System, and then
within each group by increasing atomic number:

Group VI(O>S>Se>Te)>GroupV(N>P >As)>
Group IV (Si > Ge) > Group |l (B).
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« [Each heteroatom is then given a number as found in the ring, with
that of highest priority given position 1 B 35790 90 1o 148 Builaio 52 833 IS s
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« A saturated heteroatom with an extra-hydrogen attached is given
priority over an unsaturated form of the same atom, as in 1H-1,3-
diazole (see the following discussion). o i o afand sl bl B2

(3] dadliall il) Jo3la-TH-1,3 8 Jiodl 5 LS (80l udd) gediall it
 The numbers are grouped together in front of the heteroatom listings
(thus, 1,3-oxazole, not 1-oxa-3-azole). o) Buslanaall s S il s P18l n s

.(oxa-3-azole-1 y«J9 Oxazole-1,3

« The heteroatom prefixes follow the numbers in the priorities given
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«  Punctuation is important; in the examples to follow, a comma
separates the numbers and a dash separates the numbers from the
heteroatom prefixes.
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(S gy yolad e el bl s Table 2.3. Some Multiheteroatom Systems

"oxaaza" w8 8 S Jaassl Bisg cos

"Oxaza" dbluy xead Alg (N] (\N
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® A slight modification is used
when two vowels adjoin; one is ooty (pyimidine)

deleted, as in the listing for
“‘oxaaza,” which becomes simply

1
N3 9 5
“oxaza.” / ) .
* As for monohetero systems, N N4
substituents on the ring are listec "3dace  dHiboazine

w

alphabetically with a ring atom e E
number for each (not grouped 8
together). Vi
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5-athyl4-methyl1 2-0xazole

L

3
1,3-0xazole 1,3 4-oxadiazole
1
0
2 5/ j [0
3 k ‘ /) Me
N ¥
N 4
1,2 4-0xathiazine 2-methyl-1,3-0xazole

0

1-methyl-1H-1 3diazole
(N-methylimidazole)
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Two or more similar atoms contained in a ring are
indicated by the prefixes ‘di-; ‘tri’, etc.

; a2
oelaca N JIJS 90 | N N
\/
N\/N
1,3,5-Triazine 1,2,4 - Triazole
If more than one hetero atom occur in the ring,
then the heterocycle is named by combining the

appropriate prefixes with the ending in Table | in

order of their preference, 0 >S > N.
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s N
H
Oxaziridine 1,3-.Thiazole 1,4,2 - Dithiazine
o) (Thiazole)
|| N—O
7 el
H

3-chloro-5-methyl-1,2,4-oxadiazole

1,4-Oxazine



Priority of heteroatoms for numbering purposes:




The ring is numbered from the atom of
preference in such a way so as to give the
smallest possible number to the other hetero
atoms in the ring. As a result the position of
the substituent plays no part in determining
how the ring is numbered in such

compounds.
3N

L( / 4-Methyl-1,3-thiazole

N
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BICYCLIC COMPOUNDS
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We next consider systems where two rings share a common
single or double bond, which are said to be fused rings. A common

case is where a benzene ring is fused to a heterocyclic ring. The
namebegins with the prefix “benzo.”

The point of attachment is indicated by a letter that defines the “face”
of the heterocycle involved. Thus, the 1,2- position on the

heterocyclic ring is always the “a-face,” 2,3- is the*b-face,” 3,4- is the
“c-face,” and so on. After the name is established,the ring atoms are
given new numbers for the entire bicycle.
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In Table 2.4 and in subsequent examples, the letters for the faces of the ‘?ﬁéésf{i\f}i@.
monocycleare placed inside the ring, and the numbers for ring positions ... -
of the bicycle taken as a whole are shown on the outside. jfjﬁ'fs“”
Note that the final numbering always begins at a position next to the e sl

; (aSadll a8yl Y20l
benzo group and that the heteroatoms are given the lowest S

numbers possible, observingthe O >S > N > P rule. S>N>P
The positions of ring fusion bear the number of the preceding ring atom
with the letter “a” attached. $8all 2" Byl g Byl dalonll 33 08 dalnll glassl pdlsa Jaons

Brackets are used around the face letter, and the name is put together
without spaces, except that a dash separates the bracket from ring
numbers if present, asin benzo[d]-1,3-thiazole.

GBS (Dazg o] bl alsyl e
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Table 2.4. Benzo-Fused Systems

5 - 5 -
4a 4a
6 c a3 6 X3 s
b e c
7 a =2 7 b N o 6
8a N B2~ 7a N

7 H 1

benzoblpyndine benzo{cjpyridine 1H-benzo[bjpyrrole
(quinoline) (isoquinoline) (indole)




The name of the heterocyclic ring is chosen as
the parent compound and the name of the
fused ring is attached as a prefix. The prefix in
such names has the ending ‘o) i.e., benzo,
naphtho and so on. o

o Z -
a a N b

Benzo [b] furan Benzo [c] thiophene
Benzo [b] pyridine

\

S Benzo [d] thiepine
ol

b

dusloenall e @bl @l yLeus ] @y
dalo] @l Bladg « swlul (SyaS

oda 6 Bsldl g1 BalS donasaall

S log 328U (931 &l 0" Byl elacsdl
U3



Nomenclature of Benzofused systems:

« If a benzene is fused to the heterocvycelic ring. the compound is named by
placing number(s) indicating position(s) of the heteroatom(s) before the
prefix benzo- (from benzene) followed by the name of the heterocyclic

component-
T e dudiall yie d8ladl 9o oy 3l 2oy @i 13)
o (22198) d30 | sy (pLB)]) 08y 2291 Syall
e o) 93 Baldl 18 dudlovaall yee (S1,401) 8y

cosilonzall g o oSall @uwly degeza (oaiu
3-Benzoxepin
However. the heterocvelic system in which two benzene rings are
orthofused to a six-membered 1_4-diheteromonocvcle containing the
same heteroatoms are named by adding the replacement prefix for the
heteroatom to the term ‘-anthrene’ replacing “a’.
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« If two _benzene rings are ortho-fused to a six membered 1.4-dihetero
monocyclic ring containing different atoms. then it is named by adding
the prefix ‘pheno-" to the H-W name of heterocycle.
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Thianthrene Phenazine
(exception to the rule)
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Naming of fused ring systems

* The fused heterocyclic system is considered . .. ...

30 BoSa maszall Luslozall

to be constructed by the combination of two 2.7 "7 .

. . STol s
or more cyclic structural units. e
* The cyclic structural units contain LT
maximum number of non-cumulative e

doasia 29 (Sl

double bonds and are fused in such a way 70

of S yniin Baslg dayly 44l

that each structural unit has one bond sl
common ggsh other.




If two heterocyclic rings are fused, additional rules are
requ|red 8L aclgd Bodai pily (ppunadlanza yil ptl> zlasl dl> b

ol @l yLas] e

A parent ring Is selected,

and the other ring is considered fused on, aswas
observed for benzene fusion. o el sl dos sl

Some rules are as follows: s o 35l e Sl gan] g 13

S sall qual Gyl S Lgal 2939 Lol dall

If one ring contains N, it is considered the parent, and its
name is placed last in the compound’s name.

If both rings contain N, the larger ring is the parent.

If both rings are of the same size, that with the most N
atoms Is the parent, or if the same number of N atoms is
present, thatfusion of the rings that gives the smallest
numbers for N when the bicycle is numbered is chosen.
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Selection of base component:

« Nitrogen containing component: a nitrogen containing component is selected
as base component.

\ S e sl el O g et
cgolesl (9SS gyl e ggum

Base component ; Pyridine

« Ifnitrogen is absent, then ring with other heteroatom(s) is selected as base
component (order of preference as in the table) e e e ol 1

i) u,.uLul o65aS 6)}] dudlos g8 Oly3
(Joaadl 8 LS 4 lasil

Base component : Thiphene Base component | Furan

Component with greatest number of rings is selected and named with recognized
trivial name if possuble
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If rings of unequal size are present. then the one with largest size of the ring is selecte

atawd (paxodl Lglucta 38 OB sl 13)
A 3 SYI daldl jLes|

Base component : Pyran

Ifrings or equal size with different number of heteroatoms are present. then the
ring with greater number of heteroatoms of any kind is considered as a base
componcnt

slael (g el dyglucte Olals Al eslS 13]
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Base component : Oxazole



« If rings of equal size with equal number of different heteroatoms are
Kresent, then the component containing ring with greatest variety of

eteroatoms is selected. ddlisall duslnzall e SLUL e susll guds Ll cgann @anadl & glucia Slils dlia cslS 13]
il 12 ST o 1S g gl 13 ddlsdl e cguomy oMl oy oSall yleas | @it

* If two heteroatoms of the same group are present. then components
containing heteroatoms appearing first in table is preferred.
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Base component : Oxazole

» Ifrings of same size with same numbers and same kinds of heteroatoms are
present, then the component containing the ring with heteroatoms which have
lowest locant numbers is preferred.
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Base component : Pyridazine



* The attached component is added as a prefix to the name of
the base component. The terminal ‘e’ is replaced by ‘0’.
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* The bonds of the base component are alphabetalized with
consecutive italic letters starting with ‘e’ for 1,2-bond.....

Wla Byl Gaoal wludl oSall bylgy 35
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* The atoms are other component are numbered in the
normal way 1,2,3....in the principle of lowest possible
numbering.
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« If a position of fusion is occupied by a heteroatom. both the components
—

(ring systems) are considered to posses that heteroatom. zlowidll gos0 S 13
— sl yué 8y Yok
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* If no N is present, O has priority over S over
P, and then the above rules are applied.
* The ring fused onto the parent has the suffix

TPl

0’; common namesare used (with o sl o -

s 0" @Ml g Loyl

a3 Lol ool alasel

modification) where possible to simplify the =005
name. o
Some examples are pyrido for pyridine, s ol
pyrrolo for pyrrole, thieno =
for thiophene, furo for furan, imidazo for
imidazole, pyrimido for -
pyrimidine, pyrazino for pyrazine, among

Others (Joilaean gilacas] (lyoall 93948 (pubgutl)
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.5)53




Naming Hetrocycles with fused rings
When naming such compounds the side of the
heterocyclic ring is labeled by the letters a, b, ¢, etc.,
starting from the atom numbered 1. Therefore side
‘a’ being between atoms 1 and 2, side ‘b’ between
atoms 2 and 3, and so on as shown below for
pyridine. st ol Sl S 5 S5 0
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The face letter of the parent ring where the fusion occurs is placed
in brackets preceding the name of that ring. =57 = o e oe o

The position numbers ool
of the fused ring are placed inside the brackets before the face letter

d>g B> L8 yewadll 51 dovanuall ddls)

of the parent ring, separated by a comma. oty Doosn Aol dalon]

The proper numbers forthe fused ring are those that are encountered
as one goes around the ring in the same direction as going
alphabetically around the faces of the parent @5 5 i sl o)l P58
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Numbering of fused systems:

* Fused heterocyclic system is numbered independently of combining components.
The numbering is started from the atom adjacent to the bridgehead 1 position with
the lowest possible locant(s) to the heteroatom(s). If there is ; choice. ice, priority is
given according to the table.
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Imidam(2,1-bhhingole 057 59 9 Bl

Pyrazinof2,3-dpyridazine

Carbon atom common to two rings is given the lowest possible position.
/ o Y
both not numbered. However. the common heteroatom is numbered.

N
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mvidazo{ | 2-b|pyridazine

The position of a saturated atom is indicated by an italic hydrogen and is

given the lowest possible number locant. | xXy—°
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2H-Furo[3,2-b] pyran



Zil- Pyramol[Z. 3 c]lpyrrole

1H-pyrrolo[2 2 -bh]lpyridine
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MULTICYCLIC SYSTEMS
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- The general approach is similar to that for bicyclic
compounds. Theparent is taken as the largest multicyclic
system with a common name,and then other rings are
fused on as observed in the preceding section.

* The fusion of benzene is illustrated by the compound
benzole]indole,with indole being the name for the largest
heterocycle that can be recognized
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Two of the isomers that can be formed from quinoline are shown as

follows:
“w/ 8 (/’5
qumohne benzo[gjquinoline benzo[c]qumolme

(phenanthridine) Sl pblga @udyilag
. - i . 833 oo WWls Olalsdl 5
Numbering the positions of a tricyclic compound always starts at an — «. s e

atom of an outer ring component that is next to a ring fusion and ‘ijijl})i“g
proceeds around that ring. "
The starting position is chosen that gives the heteroatoms the lowest

possible numbers, as shown forbenzo[c]quinoline. If the numbering had

started at the position marked as 10 on this structure, N would have been
position 6, not 5.
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Systems where multiple heteroatom substitution is present are han-
dled by the same general approach as used for bicyclic systems; we
find the largest ring system that has a simple name and then specify
the point of attachment of other rings. We observe in one example that
follows, a fusion of furan at its 3,4- position with the parent cinnoline.
As before, the numbers outside the rings are the final numberings for
all members of the compound.
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furo[3,4-cjcinnoline



2.8. THE REPLACEMENT NOMENCLATURE SYSTEM

At this point, we can introduce an entirely different system of nomencla-
ture that is nevertheless accepted by IUPAC and is extremely valuable in
multicyclic and bridged saturated systems. This is the “replacement sys-
tem,” where the hydrocarbon name that would correspond to the entire
ring_structure, as if no heteroatom were present, is stated, and then
given a Hantzsch—Widman prefix and number for the heteroatom(s).
Thus, phenanthridine shown previously has the ring framework of the
hydrocarbon phenanthrene, with N at position 5. The replacement name
would be 5-azaphenanthrene.
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