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رًيصنو اًنوع ةزغ يف انله< نكُ هريغ هلإ ,و هدعو فلخي ,و هدنج مزهي , نم اي مَ%هللا

 ينمهَف ناميلس مهفمُ ايو ينملّع دوواد ملعمُ اي م%هللا



• In a 1983 report, the International Union of
Pure and Applied Chemistry (IUPAC)
recognized 15 elements coming from
Groups II to IV of the Periodic System
capable of forming cyclic structures with
carbon atoms.



• Heterocyclic compounds are far from being just the result of some
synthetic research effort. Nature abounds in heterocyclic
compounds,
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many of profound importance in biological processes.

• We find heterocyclic rings in vitamins, coenzymes, porphyrins
(like hemoglobin), DNA, RNA, and so on.

•  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
 research efforts.



 



 
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.



 
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.



 



 



The IUPAC rules allow three
nomenclatures.
I. The Hantzsch-Widman Nomenclature.
II. Common Names
III. The Replacement Nomenclature



 



 



 



 



 



 



 



 



 



 



 



NAMING SIMPLE
MONOCYCLIC COMPOUNDS

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

•  N, aza-;
• O, oxa-;
•  S, thia-;
• P, phospha-;
• As, arsa-;
• 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.”



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

• 3-atoms,-ir-;
• 4-atoms, -et-;
•  5-atoms, -ol-;
• 6-atoms, -in-;
•  7-atoms, -ep-;
• 8-atoms, -oc-;
• 9-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, -e;
• 7-, 8-, and 9- atoms, -ine.



 
• 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

• here.



 



• 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.

• If one double bond isremoved, the prefix dihydro- is
used;

• with two double bonds removed,it is tetrahydro-.



Handling the “Extra Hydrogen”



 





 



 



 



 



 



 



• 2.4. SUBSTITUTED MONOCYCLIC COMPOUNDS
• With the rules discussed previously, we can name any parent

monocyclic 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:



 



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

• prefixes for the various heteroatoms.
• 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) > Group V (N > P > As) >
Group IV (Si > Ge) > Group III (B).



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



• A slight modification is used
when two vowels adjoin; one is
deleted, as in the listing for
“oxaaza,” which becomes simply
“oxaza.”
• As for monohetero systems,
substituents on the ring are listed
alphabetically with a ring atom
number for each (not grouped
together).
 



 



 



 



 



BICYCLIC COMPOUNDS
• 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.



In Table 2.4 and in subsequent examples, the letters for the faces of the
monocycleare placed inside the ring, and the numbers for ring positions
of the bicycle taken as a whole are shown on the outside.
Note that the final numbering always begins at a position next to the
benzo group and that the heteroatoms are given the lowest
numbers possible, observingthe O > S > N > P rule.
The positions of ring fusion bear the number of the preceding ring atom
with the letter “a” attached.
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.



 



 



 



• If two heterocyclic rings are fused, additional rules are
required.

• A parent ring is selected,
• and the other ring is considered fused on, as was

observed for benzene fusion.
• Some rules are as follows:
• 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.

 





 

 



 

 



 



• 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
“o”; common namesare used (with
modification) where possible to simplify the
name.
Some examples are pyrido for pyridine,
pyrrolo for pyrrole, thieno
for thiophene, furo for furan, imidazo for
imidazole, pyrimido for
pyrimidine, pyrazino for pyrazine, among
others.



 



 
The face letter of the parent ring where the fusion occurs is placed
in brackets preceding the name of that ring.
The position numbers
of the fused ring are placed inside the brackets before the face letter
of the parent ring, separated by a comma.
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



 





MULTICYCLIC SYSTEMS
• 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
benzo[e]indole,with indole being the name for the largest
heterocycle that can be recognized

 



Two of the isomers that can be formed from quinoline are shown as
follows:

Numbering the positions of a tricyclic compound always starts at an
atom of an outer ring component that is next to a ring fusion and
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.



 



 



تاجاحلا +يضاق اي مهللا
 تاوعدلا بيجم ايو

 اجًرخم قيض لك نم اهلهأو ةزغل لعجا تابركلا جرفم ايو
ارًيصنو اًيلو مهل نكو اجًرف مه لك نمو

.MNاعلا براي


