A. Nitrogen Heterocyclic Parents
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B. Oxygen Heterocyclic Parents
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C. Sulfur Heterocyclic Parents
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Also, the name oxane, not oxinane, is used for
the 6-membered ring with O present.

Otherexceptions exist for P, As, and B rings, b J}
they will not be given 0

 here. sXa £t Gle
oXahe  _oXindhg Y

| v &S

<



Table 2.2, TUPAC and Common Names for Monocyclic Heterocycles

H
azirine azete

A. Nitrogen Heterocyclic Parents
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D. Some Sawurated Rings
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saturation of the double bonds by designating with
numbers the positions on the rlng where hydrogen has
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For this purpose,the heteroato ' ition 1

on the ring, and the numberingproceeds through the site

of hydrogenation.
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Handling the “"Extra Hydrogen” -

Heterocycles with maximum number of double bonds
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This is a resulting from isomerism in the

position of the double bonds which is sometimes referred

to as “extra-hydrogen” and this can be addressed by Voo
simply adding a prefix that indicates the number the P oS
ring atom that possesses the hydrogen using italid I e
AH" Z2H" “3H, etc. The numerals indicate the mmf
these atoms having the extra hydrogen atom. \j
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There 1s 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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+» = When numbering give priority to saturated atoms.
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Prefixes for heteroatoms
(decreasing order of priority)

N2\ Stems for 3-10 membered
) heterocycles
Ring Size Unsaturation Saturation
Three irene(a) irane(b)
Four - ete etane(b)
Five. ole olane(b)
Six-A ine ane
B ine inane
C inine inane
Seven. epine epane
Eight- ocine ocane
Nine- onine onane
Ten. ecine ecane

Heteroatom Valence Prefix
Oxygen O [ ‘-\';\‘fq Oxa
sur S| (i) Thia
Selenium ﬁ Selena
Tellurium I Tellura
Nitrogen /\/ < ) Aza
Phosphorous ? @ Phospha
Arsenic 1} Arsa
Antimony i Stiba
Bismuth i Bisma
Silicon v Sila
Germanium v Germa
Tin v Stanna
Lead v Plumba
Boron i Bora
Mercury Il Mercura




KV s

Numbering J)(J) . s
With one heteroatom: The numbering starts from the heteroatom © heeyo avvnn

giving the position-1 and proceeds in such a way as to give the lowest

possible locant to the substituent if present. N\Q,M\com N el (") ®
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With two or more identical heteroatoms: The ring is numbered in such a way
that the heteroatoms are assigned the 10\\ est possible set of number of locants.
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With two or more di fferent heteroatoms The numbering starts from the
heteroatom with the highest preference as in the table (O= le\) ). The ° \ )

S

remaining heteroatoms are given low es‘r number locants. <> 3 3 Hq
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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 /7 before the name of heterocyclic

ring system. =SV
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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 after the locant of the additional S'tllggl@ \
A\ features. ©

Pyridin-2(1 #)-one Pyrazin-2(3H)-one
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2.4. SUBSTITUTED MONOCYCLIC COMPOUNDS

With the rules discussed previously, we can name any parent

monolIcyclic 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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Rewsuon

Hetreroatom Prefix

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

(H.C); 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
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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 mW S
G hxe—> ™

o prefixes for the various heteroatoms. * e Hixe = 01 ?;; ) w«*““

* They are listed in the following order of prlorltles d lved
from the main groups of the Periodic System, and then
within each group by increasing atomic number:

« GroupVI(O>S>Se>Te)>GroupV (N>P>As)>
Group IV (Si > Ge) > Group Il (B).

O> S> Sy C> NBGDA%) %\5/%35 @/

: ~ oL X N 5
7\,A> qs/j W\’)\f/\%z ) /% m/é

/'f//'L/ /'//'/'%,//—g\;q,a;; § &9\3
(y_f);ﬁ\ é,\




Each heteroatom is then given a number as found in the ring, with

: C : e CVYPIEY e \neheatds 3\ 33O
that of highest priority given position 1 GRS i,,;_m

A saturated heteroatom with an extra-hydrogen attached is given

(o
C

priority over an unsaturated form of the same atoqr?, ag@in 1H-1,3-
. & 1 Q \ (':) L;Z'Q)W
diazole (see the following discussion). .@ \ ov
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The numbers are ed togetherlQ front of th%he\tkeﬂgaa*tom. stings
| o -5 e NN Exas \S )2
(thus, 1,3-oxazole,‘ /1_;0xa-3-azo|e). | (M\ Y ol ;2 (;wa m;*}@

The heteroatom prefixes follow the numbers in the priorities given
previousl
Punctuation is important; in the examples to foIIow,( a comma l
—~~ separates the numbﬂg and a dash separates the numbers from the

o 1)

heteroatom prefixes.
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@ @ I Table 2.3. Some Multiheteroatom Systems

% A
OXat + (L 2 QA o>5>“ o1 ,m 01 52N
ohara L—" 1~ Navinme b/s\w}\L )

A slight modification is used

when two vowels adjoin; one is “y,‘;‘;z,;g,‘* (mag,;;‘:, 13ommle  13d-omdazole
deleted, as in the listing for 4 955 >
“oxaaza,” which becomes simply e
@ OoXaZza A il /),s{\ [ j j C)‘
As for monohetero systems, J% Wz\ 2 oxarAla
1,3<diazole 4H 1,4« oxazme 1.2, 4-oxathsazme 2-methyk1,3-0xazole

substituents on the ring are Ilste% (imkiazole)

alphabetically with a ring atom C% - \f-*i‘f“j,,‘f
number for each (not grouped NS oRata () m;i"’l:
together). / \ e

5-ethyl-4-methyl-1 2-oxazole 1-methyl-1H-1,3diazole
_— — (N-methylimidazole)



Two or more similar atoms co@ained in a ring are

indicated by the prefixes @;-’, " etc. 2o
o - AR
| " < —NH N
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1,3.5-Ti§azine @' 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 prefere li)
. <
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3-chloro-5-methyl-1,2,4-oxadiazole

1,4-Oxazine - e




Priority of heteroatoms fo@ mbering purposcﬁ

Highest
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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. _g
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