THE SCOPE OF THE

FIELD
OF HETEROCYCLIC
CHEMISTRY
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. Heterosubétltuted rings are those in which
one or more carbon atoms in a purely
carbon-containing ring (known as a

carbocyclic ring) is réplaced by some other
atom (referred to as a heteroatom).

* |n practice,the most commonly fou&g o)
©., N
heteroatom is nitrogen, followed by oxygen
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* Ina 1983 report,@\e 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 cm\mmare far from being just the result of some

2ol po2ar

Z‘f\*‘\tsﬂtmngnei_a_r_cneffort Nature abounds in heterocyclic
Dy \ N \@
compounds, SO N AN SUSY
. THE SCOPE OF THE FIELD OF HETEROCYCLIC CHEMISTRY
many of profound importance in biological prgcggsgs J(;gf ¥
. We find heterocyclic rings in vitamins, coenzymes porphyrlns

(like hemoiglobin), DNA, RNA, and SO 0oN. Awineacds ; Sy hawss -

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

(alkali like). O et S
. Complex heterocyclic compounds are elaborated by & wiEl
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
research efforts.
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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 names
also in use for them.
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. The compound |s an excellent example of a simple heterocycle.
Here,ag\)b carbqn of benzene | ced by nitrogen, without interrupting
the classic unsaturation and aromaticity of benzene. Similarly,@placement
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 bqnds% ‘4_5@1,3;
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@gs may have more than one hetercatom, which may be the same

or different, as in the examples that follow.
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To broaden the held other nngs m%» 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&/
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The IUPAC rules allow three
nomenclatures.

|. The Hantzsch-Widman Nomenclature.
lI. Common Names

lll. The Replacement Nomenclature
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il Common Names

There are a large number of important ring
systems which are named widely known with
their non-systematic or common names.

QQOO

Furan Thiophene

Pyrrole

O @3@?

Pyndme 1,4-Dihydropyridine 2,3-Dihydropyridine

Pyridine

Isoquinoline Coumarin
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I. Hantzsch-Widman Nomenclature

(H2C)i

The Hantzsch-Widman nomenclat&r}e is based on
ESQ type (Z) of the heteroatom; the ring size (n) and
nature of the ring, whether it is_saturated or
unsaturated. @ 2u0\ B et

This system of nomenclature applies to (monocyclic

. \\Y
three-to-ten-membered ring heterocvcles.) ... ...

B 2 as
(B M0) e Wl Ly (Jandh e 53S0 )20 AL G




»{, 30%%"\* \a’.,/)
L\LI'L"""L‘L"‘ O/A{[,("/f\ Ts{:;); - gqfirale~

o‘Lom o> AR
N alA
< .eb\\\q
? _-'-) e
un«L Ut — SU%@X = J o SYe~ 41’
(P R (%?ﬂ( = Qakd v A

J

Ring size |Suffix | Ring size | Suffix |
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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




I. Type of the heteroatom

The type of heteroatom is indicated by a

prefix as
hetreroatoms:

Hetreroatom
O

N
S
P

shown below for

common
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Il. Ring size (n)

The ring size is indicated by a(u@‘x?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
3 ir 7 ep

4 et 8 ocC
5 ol 9 on
6 in 10 ec



The endings

unsaturation of the ring.

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

CSuttyn)

indicate the size and degree of

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 -0ocane -ocine

9 -onane -onine

10 -ecane -ecine




/\ s
OXa - iy ¢ Qe / l

QO:(IW./”& /"L\'h\aj;/}r .o
AR
o ) LT -
H
/\ /\
L OXG Ao =
‘?‘ZY‘@\W o XY /&r/\/,)/d/\p\
DO U/ ) e
> H
A / N\,
3 2
WA =P TNe s L e
///Wl/im/{(mu Vo = —
ﬁ?}w/(w
/P\'Mivd% B
DM 3O /
Arpana | N
pEYE !
gsm _{(\(VHP e —) 910}‘;;:;:% 924 *‘vﬁ—\— 1dwe > f2aki v




T hya L H tare
—akan,

Al + 10— ol
A9 1haings




According to this system heterocyles are named by
combining appropriate prefix/prefixes with a stem
from Table Il. The letter “@” in the prefix is omitted
where necessary. AL G e e an s A
EachgSuffix consists of a ring size root and an
ending intended to designate the degree of
unsaturation in the ring. @B = %o B?Z‘;V;?M

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.



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-
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Systems having a lesser degree of
unsaturation require an appropriate prefix, /
such as "dihydro"or "tetrahydro".

e e i, &Jam\/ ¢ e

Saturated 3, 4 & 5-membered nitrogen o5
heterocycles should use respectively the
traditional "iridine", "etidine" & "olidine"

SUffIX. Saturated (With Nitrogen)

-iridine

-etidine
-olidine
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Oxa+irane= Oxirane

L)

Examples
\%

Thia+irane= Thiirane

L

Oxa+etane= Oxetane Thia+etane=Thietane

O°|E>

Oxa+olane= Oxolane

Thia+olane= Thiolane

H
Aza+iridine= Aziridine

L,

Aza+etidine=Azetidine

ONH

Aza+olidine= Azolidine
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In case of substltuents, the heteroatom s
designated number 1, and the substituents around
the chain are numbered so as to have the lowest
number for the substituents. \
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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.
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NAMING SIMPLE =~ =

MONOCYCLIC COMPOUNDS
1. The heteroatom is given a name and is used as

[ O, oxa=- /)J)/ﬁ fix = Jﬁ\ %ﬁm@m
S, thla-
P, phospha-;
* As, arsa-;
e Si, sila-;
* Se, selena-,
 B,bora
 The "a” ending is dropped if the next syllable starts with
a vowel. Thus "aza-irine” is properly written “azirine.”
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2. Ring size is designated by stems that
follow the prefix: sittin = iy ﬁic;m &

e

3-atoms,-ir-: S £ Gorkio )
4-atoms, -et- Ring size |Suffix  |Ringsize [Suffix
3 ir 74 ep

5-atoms, -ol-; 4 et 8 oc

. _ 5 ol 9 on
6-atoms, -In-; B in 10 -
/-atoms, -ep-;
8-atoms, -oc-;

O-atoms, -on-; and so on.



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, -€;
/-, 8-, and 9- atoms, -ine.

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

3 -irane I -irine |-iridine
4 -etane / -et -etidine
5 -olane -ole -olidine
6 -inane -ine

7 -epane -epine

8 -ocane -ocine

9

1

-onane -onine
0 -ecane \ -ecine
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4. If fully saturated, the suffix is -ane for all ring
sizes,

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 0 e

here. sXa 4w+ Gle
oahe  _oXindhg Y
| <® oS




