Parent compound: full double bondw.s ;S
Maximum double bond=parent compp

.O-,

AN

Oxirene

iy ing 1l tiss Jaall o (S sae 5 (sle o uaSsY ) sing”
disleS
Fon eSO el
Oxa:ipausSe¥l oye
Ir: ring size 3
ene: unsaturated



Table 2.2, TUPAC and Common Names for Monocyclic Heterocycles

A. Nitrogen Heterocyclic Parents U-u-u LY o
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azirine azete az;lpine
( pyrrole) (pyridi ne)

B. Oxygen Heterocyclic Parents
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oxirene oxete oxole =Py
(furan) (1 4—pytan) (1 2-pyran)
C. Sulfur Heterocyclic Parents e e
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thiirene thiete thiocle »thiopyran
——— (thiophene)

D. Some Sawurated Rings
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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 numbering proceeds through the site
of hydrogenation.

If one double bond is removed, the prefix dihydro- 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.

H H
X
| H |
Pyrans H 0

Examples

O
Double bonds Double bonds
@2and 4 @2and 5

Double bonds Double bonds

H
@ 2and 4 ° @ 1and 3
Pyrroles J\ / H, [
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N N H N
| Double bonds
H

@1and 4
Therefore, should have different names.



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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The saturated position takes priority im numbering.
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Azepme ZH-Azeplne

3H-Azepine 4H-Azepine

7-Methoxy-3H-azepine



There 1s an alternative system, sometimes useful in complex
structures, where the position of the remaining double bond in a
partially hydrogenated compound 1s 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:

:o: :o:
A3 dihydrofuran A23.dihydrofuran



Partial Unsaturation

Use fully unsaturated name with dihydro, tetrahydro,

2
HN / Hl\1| /

Azepine 2,3-Dihydroazepine

4,5-Dihydroazepine 2,5-Dihydroazepine



When numbering give priority to saturated atoms.
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Figure 9. Examples of some heterocyclic compounds with systematic names



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.
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2.5-Dimethyipyndine 3-Methvioxepine

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.

SIS

1.5 1,243

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
3 U
S O

| 3-Thiazole 1 4-Oxazine



Presence of saturated atom
(indicated hydrogen)

When heterocyelic 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 / before the name of heterocyclic

ring system.
— Xy 7 \
o O C

N S

2H--Pymole 2H-1 3-Thiazine IH-Azepine

*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 after the locant of the additional structural

features.
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Pyridin-2( 1 #)-one Pyrazin-2(3H)-one



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.

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-methoxyfuran 3,4-dimethyl-1H-pyrrole

COOH
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3-bromo-2-chloropyridine thiophene-3-carboxylic acid



« Each heteroatom is then given a number as found in the ring, with
that of highest priority given position 1

« 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).

 The numbers are grouped together in front of the heteroatom listings
(thus, 1,3-oxazole, not 1-oxa-3-azole).

* The heteroatom prefixes follow the numbers in the priorities given
previously

*  Punctuation is important; in the examples to follow, a comma
separates the numbers and a dash separates the numbers from the
heteroatom prefixes.



Table 2.3. Some Multiheteroatom Systems

N 0 1 o1
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® A slight modification is used N N 3

when two vowels adjoin; one is (yrazing Oy  ooedle  13dondaxle
deleted, as in the listing for
1; ” . . 1
oxaaza,” which becomes simply y 3 Ve 2P .
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* As for monohetero systems, Ho t N4
Substrtuents on the nng are Ilstec 1H-1,3-diazole 4H-1,4-oxazine 1,2 4-oxathiazine 2-methyk1,3-0xazole

1

(imidazole)
alphabetically with a ring atom ve  E N
number for each (not grouped - [>
0
together). N b
5-ethyl-4-methyl-1 2-0xazole 1-methyl-1H-1,3-diazole

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

N NH
) O\
- N\/N N

1,3,5-Triazine 1,2,4 - Triazole
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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 I in
order of their preference, O > S > N.
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Oxazmdme 1,3-.Thiazole 1,4,2 - Ditkiazine
(Thiazole)
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1,4-Oxazine 3-chloro-5-methyl-1,2,4-oxadiazole



Priority of heteroatoms for numbering purposes:

Highest




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 iIn such
compounds.

( / 4-Methyl-1,3-thiazole

S



