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Heterocyclic compound, Heterocyclic compound constitute the largest and most varied

organic compound, cyclic family of organic compound. Today there are a lot of

and non-cyclic. heterocyclic compounds are known, day by day the number is

For Correspondence: increasing rapidly due to the enormous synthetic research and
Tushar P. Patil also there synthetic utility. Heterocyclic compounds have a
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role in most fields of science such as medicinal chemistry,
biochemistry also another area of science. The heterocyclic
compounds are of wvery must interest in daily life.
Heterocyclic compound have one or more hetero atoms in

there structure. They may be cyclic or non-cyclic in nature.
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INTRODUCTION:
A heterocyclic compound or ring structure is a cyclic compound that has atoms of least two
different elements as members of its ring. Heterocyclic chemistry dealing with the synthesis,
properties, and applications of these heterocycles
Heterocyclic compounds include all of the nucleic acids, the majority of drugs, most biomass
and many natural and synthetic dyes.
The heterocyclic compounds are mainly interest in medicinal chemistry. The most of complex
branches of chemistry are normally heterocyclic chemistry. It is equally contributed in
intersecting for the industrial and physiological significance and for its diversity of its
procedure as well as its theoretical implication.
The heterocyclic compound found application in diverse field as agriculture medicine,
polymer. The synthetic heterocyclic compound act as a drug is used to treatment and diagnosis
as anticonvulsant, hypnotic, antineoplastic, antiseptics, antihistaminic, antiviral, antitumor, etc.
every year large number of heterocyclic drugs is being introduce is pharmacopoeias.
The various medicinal applications of heterocyclic compounds have a significant active role
like antiviral, antibacterial, anti-inflammatory, antifungal and antitumor.
This is not only there strategies are influenced economically aspects, expressed in enhancement
of reaction yield and purity, but the environmental aspect is additional important in the

medicinal products.
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Figure 1: Structures of heterocyclic compounds.
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HISTORY (5):

The history of heterocyclic chemistry begins 1800s, in step with the development of organic
chemistry.

1818:- Brugnatelli isolates alloxan from uric acid.

1832:- Dobereiner produce furfural by treating starch with sulfuric acid.

1834:- Runge obtains pyrrole by dry distillation of bones.

1906:- Friedlander synthesizes indigo dye allowing synthetic chemistry to displays a large
agricultural industry.

1936:- Triebs isolates chlorophyll derivatives from crude oil, explaining the biological origin
of petroleum.

1951:- Chargaff’s rules are described highlighting the role of heterocyclic compounds in the
genetic code.

The most common heterocycles are those having five or six membered rings and containing
five heteroatoms of nitrogen (N), oxygen (O), or sulfur (S). The simple heterocyclic
compounds are pyridine, pyrrole, furanand thiophene. The five carbon atoms and one nitrogen
atom. It contains a ring of six atoms to form. Pyridine, Pyrrole, Furan and thiophene molecules
each contain five membered rings, composed of four atoms of carbon and one atom of
nitrogen, oxygen or sulfur respectively.

The molecules of many biological materials consist in part of pyridine and pyrrole rings, and
such materials consist in part of pyridine and pyrrole rings, and such materials yield small
amounts of pyridine and pyrrole upon strong heating. In fact, both of these substances were
discovered in the 1850 s in an oily mixtures formed by strong heating of bones. Like the other
compounds, it is used primarily for conversion other substances. Furan and thiophene were
both discovered in the latter part of the 19" century.

In general, the physical and chemical properties of heterocyclic compounds are best understood
by comparing them with ordinary organic compounds that do not contain heteroatoms.
COMPARISON WITH CARBOCYCLIC COMPOUNDS (6, 8, 9, 10)-

The carbon atoms to which are attached hydrogen (H), oxygen or other heteroatoms. Carbon

atoms have the unique properly of being able to link with one another to form chains of atoms.
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When the ends of the chains are joined together into a ring, cyclic compounds forms such
substances often are referred to as carbocyclic or alicyclic compounds. The substitution of one
or more atom of the carbon atoms in the molecules of a carbocyclic compound with a
heteroatom gives a heterocyclic compounds.

A typical carboxylic compound is molecular structure of which is indicated by the formula in
which the chemical symbols represent atoms of the elements and the lines represent bonds
between the Carbon and Hydrogen atoms.

The simplest organic compounds are the hydrocarbons, compounds of carbon and hydrogen
only.

Hydrocarbons are classified into saturated if all four possible bonds of every carbon atom are
joined singly to another carbon atom or to a hydrogen atom. The unsaturated if they contain
double or triple bonds between any two of the carbon atoms, and they are classed as aromatic.
The double and triple bond between any two of the carbon atoms, and they are aromatic, if they
contain at least one ring, all atoms of which are joined by altering double and single bonds.
Aromatic compound, though having double bond, are extremely stable and do not undergo the
addition reaction characteristic of other unsaturated compound the stability and unreactivity, of
for instance, a six-membered aromatic ring are associated with the presence of three pair of
electrons ,called pi electrons associated with the three double bonds of the ring. Together these
electrons constituting the so-called aromatic.

Heterocyclic too may be classified as saturated, unsaturated, or aromatic. Thus, as shown in the
following structural formulas, pyrrolidine is a saturated heterocyclic compound containing no
double bond 4, 5-dihydrofuran is an unsaturated heterocyclic compound, and pyridine is a
typical heterocyclic aromatic, or heteroaromatic, substance. In the two structural formulas
given for pyridine, the first shows the double bonds, whereas the second represents the
aromatic.

¢ NOMENCLATURE OF THE HETEROCYCLIC COMPOUNDS (6,11,12)-

The naming of heterocyclic compound is complicated because of the existence of many

common names in addition to the internally agreed upon systematic nomenclature.
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The heteroatoms are present ina ring are indicated by prefixes in particular oxa-, thia- and aza-
, denote oxygen, sulfur and nitrogen atoms, respectively. The numbers of heteroatoms of a
particular kind are indicated by number prefixes, as diaoxa-, and triaza-, the presence of
different kinds of heteroatoms is indicated by combining the above prefixes, using the
following order of preference oxa-first, followed by thia- and then aza-.
In addition, partially saturated rings are indicated by the prefixes dihydro-, tetrahydro-, and so
on, according to the number of extra hydrogen atoms bonded to ring atoms. S linked the
positions of heteroatoms, extra hydrogen atom.
The substituents are attached to the heterocyclic compound indicated by Arabic numerals, for
which the numbering starts at an oxygen atom, if one is present, or at a sulfur or nitrogen atom
and continues in such a way that the heteroatoms are assigned the lowest possible numbers.
The other things being equal, numbering starts at a nitrogen atom that carries a substituent
rather than at a multiply bonded nitrogen. In compounds with maximum unsaturation their
position are defined by indicating the nitrogen or carbon atoms that are not multiply bonded
and that consequently carry an extra hydrogen atom at a sulfur or nitrogen atom and continues
in such a way that the heteroatoms are assigned the lowest possible numbers. Other things
being equal, numbering starts at a nitrogen atom that the carries a substituent rather than at a
multiply bonded nitrogen. In compounds with maximum unsaturation, if the double bonds can
be arranged in more than one way, their positions are defined by indicating the nitrogen or
carbon atoms that are not multiply bonds.
e THE NATURE OF THE TETRA-AROMATIC (6, 13)-
Aromaticity denotes the significant stabilization of a ring compound by a system of alternating
single and double bond-called a cyclic. Conjugated system- in which six © electrons generally
participate. A nitrogen atom in a ring can carry a positive or charge. A fundamental distinction
is usually made between.

1)Those heteroatom that participate ina cyclic conjugated system by means of a lone or
unshared, pair of electrons that are in an orbital perpendicular to the plane of the ring.

2) Those heteroatoms that do so because they are connected to another atom by means ofa
double bond.
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An example of an atom of the first type is the nitrogen atom in pyrrole which is linked by
single covalent bonds to two carbon atoms and one hydrogen atom. Nitrogen has an outermost
shell of five electrons, three of which can enter into three covalent bonds with other atoms.
After the bonds are formed, as in the case of pyrrole, there remains an unshared electron pair
that can engage in pyrrole is made up of two electrons from each of the two electrons that
compose the unshared electrons pair of the nitrogen atom. As a consequence, there tends to be
a net flow of electron density from the nitrogen atom to the carbon atomos as the nitrogen
electrons are drawn into the aromatic sexhet .alternatively, the pyrrole molecule may be
described as a resonance hybrid that is, a molecule whose trey structure can only be
approximated by two or more different forms called resonance forms.

Quite generally, hetero atoms may be referred to as pyrrole like or pyridine like depending on
whether they fall into the first or second class described above —the pyrrole like heteroatoms —
NR-,-N-,-O- and —S- tend to donate electrons into the n-electron system, whereas the pyridine-
like hetero atoms -N=, -N+R=, -O+ =, and —S+ = tend to attract the & electrons of double bond.
In six member heterocyclic aromatic rings, the heteroatoms are pyridine —like the compound
which contains two nitrogen atoms and three nitrogen atoms.

Six membered heteroaromatic compounds cannot normally contain pyrrole like heteroatoms
five membered heteroaromatic rings however, always contain one pyrrole like nitrogen,
oxygen or sulfur atoms, and they may be also contain up to four heteroatoms as in the
compound thiophene. The reactivity ofaromatic compounds is affected by the extra stability of
the conjugated system that it contains, the extra stability in turn determines the tendency of the
compound to react by substitution of the hydrogen atoms.

In terms of reactivity, therefore, the degree of aromaticity is measured by the relative tendency
towards substitution rather than addition. By these criterion pyridine is more aromatic than
furan but it is difficult to much more aromatic.

PHYSICAL PROOERTIES OF HETEROCYCLIC COMPOUND (6, 14, 15):

Physical properties are important as criteria for judging the purity of heterocycles just as for
other organic compounds. Organic compounds generally shows great regularity in their

physical properties and heterocycles.
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The melting point was once a widely used criterion for purity, but it has been increasing

superseded by optical spectra, based on light absorption ; mass spectra, based on relative

masses of molecular for fragments ; and magnetic resonance spectra, based on nuclear
properties, never the less knowledge of melting and boiling points is still helpful for judging
the purity of compound.

l. ME
LTING AND BOILING POINTS: the boiling point of certain saturated hetero cycles are
listed in the first table and are compared with those of the corresponding cycloalkanes. The
melting point or boiling points of common heteroaromatic compounds and their substituted

derivatives are compared with those of benzene and its derivatives in the second table.

Melting and boilng point of heterocyclic compound
Ring system Substituent

H CH3 | C2H5 |CO2H|CO2C2HYS5 NH2 OH OCH3| CL BR
Benzene 80 111 136 122 212 184 41 154 132 | 156
Pyridine(2) 115 129 148 137 243 57 107 140 170 | 193
Pyridine(3) 115 144 165 237 224 65 127 179 148 | 173
Pyridine(4) 115 145 168 315 219 158 148 190 147 | 174

Pyrrole(1) 130 | 113 | 129 95 178 175 185 - - -

Pyrrole(2) 130 148 164 208 39 285 - - - -

pyrrole(3) 130 143 179 148 40 - - - - -
Furan(2) 31 65 92 133 34 - - 110 78 | 103
furan(3) 31 66 92 122 175 - - 110 80 103
Thiophene(2)| 84 113 134 129 218 - 218 151 128 | 115
Thiophene(3)| 84 115 | 136 | 138 208 146 270 156 | 136 | 159
Pyrimidine(2)| 124 | 138 | 152 | 197 64 127 180 175 65 | 56

Pyrimidine(4)| 124 141 140 240 39 151 164 152 - -
Pyrimidine(5)| 124 153 175 270 38 170 210 47 37 75
Pyrazine(2) 55 137 153 225 50 118 188 187 152 | 180

Table 1: Melting and boiling point of heterocyclic compounds.

Replacement of a two-carbon unit by a single sulfur atom has little effect on the melting or
boiling point. On the other hand, replacement of a two carbon unit by an oxygen atom lower
the boiling point by about 40 degree Celsius, which is to be expected because of the furan

compounds introduction of nitrogen atoms into the benzene ring is accompanied by less regular
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changes. Replacement of a two carbon changes. Replacement of a two carbon unit by an
amino, or of a single carbon by a nitrogen atom, increases the boiling point furthermore,
making these two changes simultaneously increases the boiling point even more, probably as
the result of intermolecular association hydrogen bonding between the pyridine like nitrogen
atomand the amino group.
The effect of substituent group in hetroaromatic rings show considerable regularity. Methyl
and ethyl groups attached to ring carbon atoms usually increase the boiling point by about 20-
30 degree Celsius and 50-60 degree respectively. Whereas similarly attachment to a ring
nitrogen atoms. Intermolecular association by hydrogen bonding hydrogen having been
replacing by heterocyclic carboxylic acids and amides are all solids at room temperature
componds containing both a ring nitrogen atom and a hydroxyl (OH) or amino (NH) group are
usually relatively high- melting solids. Compounds containing chlorine (cl). Usually have
boiling point similar to those of the corresponding ethyl substituted compound.

II. ULTRAVIOLET, INFRARED, NUCLEAR MAGNETIC RESONANCE, AND MASS

SPECTRA:

Spectroscopic study of heterocyclic compound, like those of other organic compound, have
become of great importance as means of identification of unknown material, as criteria for
purity, and as probes for investigation the electronic structure of molecules, thereby explaining
and helping to predict their reaction. The ultraviolet spectrum of an organic compound is
characteristic of the molecule of the arrangement of double bonds within the structure. The
ultraviolet spectra of heteroaromatic compounds show general similarity to those of benzenoid
compounds and the effects of substituents can usually be rationalized in a similar way.
It also can be used to identify certain common groups, such as various heterocyclic ring
system. Magnetic resonance spectra are indispensable today for studies in heterocyclic
chemistry .reproton resonance spectra, the most common type, yield information regarding the
number of hydrogen atoms in the molecule , their chemical environment , and their relative
orientation in space. Mass spectra are used to determine not only the complete molecular
formula of the compounds.
CALSSIFICATION (6, 7, 16, 17, 18, 19, 22, 23):-
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Heterocyclic compound can be usefully classified based on their electronic structure. The

saturated heterocycles behave like the acyclic derivatives, thus piperidines and tetrahydrofuran

are conventional amines and ethers, with modified steric profiles. Therefore, the study of

heterocyclic chemistry focuses especially on unsaturated derivatives, and the preponderance of

work and application involves unsaturated derivatives and the preponderance of work and

application involves unsaturated 5- and 6- membered ring. Fusion of two benzene rings gives

rise to a third large family of compounds, respectively the acridine, dibenzothiophene,

carbazole, and dibenzofuran. The unsaturated rings can be classified according to the

participation of the heteroatom in the conjugated.

According to the ring component these are classified into three types:-

According to ring component these are classified into three types:
Heterocyclic compounds

|

| !

|

ic Blcyclic Polycyclic
(Oneh ::ocy tr(i't':‘t (Two fings (More than
g strucke) fused with two fings
l each other) fused together)
Five Six

Three Four
membered membered  Membered :w.mbered
heterocycles  heterocycles  heterocycles eterocycles

A. Monocyclic Heterocyclic compound:-

In the monocyclic Heterocyclic compound the one ring structure are present. It contain single

ring of benzene.

Three membered ring;-

This ring is having two carbon atoms and one hetero atom. The three atoms in the ring are

more reactive because of ring strain. Those containing one hetero atom are, in general stable.
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Example; Oxirane, thlirane, Aziridine,

VAAVARY,

Oxirane

Aziridine

Thiirane

Three membered rings with one hetero atom;

Heteroatoms saturated unsaturad
Boron Borirane Borirene
Nitrogen Aziridine Azirine
Oxygen Oxirane Oxirene
Phosphorous Phosphirane Phosphirene
Sulfur Thiirane Thiirene
Three membered rings with two heteroatom:-
Heteroatoms Saturated Unsaturated
Nitrogen Diaziridine diazirine
Nitrogen/oxygen Oxaziridine
Oxygen Dioxirane

A reaction of this type involved in the pharmacological action of nitrogen mustards, which
were among the first anticancer drugs developed.

Intra molecular ring closure, as in the case of the anticancer agent mechlorethamine ion the
biologically active agent, which attacks rapidly proliferating cells. Such as cancer cell by
inhibiting replication of their DNA Nitrogen mustarded like to steroids also have been used as
anticancer agents.

The chemical reaction that is the most characteristics of these three membered ring is

susceptibility to attack by nucleophilic reagents to open the ring.
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Molecules connecting thiirane rings are more bactericidal than those containing oxygen ring
and some thiirane derivatives have found application as tuberculostats that inhibit the growth,
i) Four membered rings:-

These rings are having three carbon atoms and one hetero atoms. These ring are less stable.
Due to strain. The one nitrogen, oxygen or sulfur atoms are prepared by nucleophilic
displacement reaction. Similar to those used to prepare the corresponding three membered
rings.

Example; Oxetane, Azetidine, Thletane

9

/
——— —

Oxetane Azetidite  Thietane

Four membered rings with one hetero atom:

Heteroatom Saturated Unsaturated
Nitrogen Azetidine Azete
Oxygen Oxetane Oxete

Sulfur Thietane Thiete

With four membered ring. However, the reaction processed less readily than do the analogous
reaction for three membered rings the ring opening reaction of four membered hetero cycle
resemble qualitative those of the corres

ponding three membered rings, but they occur rather less readily.

The most important heterocyclic with four membered rings are two related series of antibiotics
the penicillins and cephalosporins both series contain the azetidionone ring.

iii) Five membered ring:-

These rings are having four carbon atoms and one hetero atom with hetero cycles containing
five atoms, the unsaturated compounds are aromaticity . The parent aromatic compounds of
this family- pyrrole furanand thiophene.

Example —tetrahydrofuran, pyrrolidine, furan.
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1H-Pyrrole Thiophene Furan
8
N
Aromatic

Tetrahydrofuran Pyrrolidine Tetrahydro

thiophene
L
Ve 7
Non-aromatic
Five membered rings with one heteroatoms:-
Hetroatoms Saturated unsaturated
Antimony Arsolane Arsole
Bismuth Bismolane Bismole
Boron Borolane Borrole
Nitrogen Pyrrlidine Pyrrole
Oxygen Tetrahydrofuran Furan
Phosohorus Phospholane Phosphole
Selerilum Selenolane Selenophene
Silicon Silacyclopentane Silole
Sulfur Tetrahydrothiophene Thiophene
Tellurium Tellurophene
Tin Stannolane Stannole

29
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Five membered ring with two heteroatoms:-
The five membered ring compounds containing two heteroatoms, at least one of which is
nitrogen, are collectively called the azoles. Thiazoles and isothioazoles contain a sulfur and a

nitrogen atom in the ring.

Heteroatoms Saturated Unsaturated
Nitrogen/nitrogen Imidazolidine/ pyrazolidine Imidazole/Pyrazole
Nitrogen/oxygen Oxazolidine/Isoxazolidine Oxazole/Isoxazole
Nitrogen/sutfur Thiozalidine/Isothiozalidine Thiozole/Isothiazole
Oxygen/Oxygen Diaxolane

Sulfur/Sulfur Dithiolane

Iv) Six Member Ring: These ring are having five carbon atoms and one hetro atom.

Example: Tetrahydro-2H-Pyran, Piperidine, etc.

GHOGEGEGEAGRES

S~ S/’

Tetrahydro- Piperidine Totrahydro- Pyridine ZH-Pyran 2H-Thi
S - ~Ihiopyr
2H-pyran 2H-thlopyran ¢ ol

PHARACEUTICALLY IMPORTANT:-
Pyridines include the tuberculostat isoniazid. The anti-AlDS-visus drug nevirapine, the
vasodilator nicorandil, used for treating angina, the urinary-tract analgesic phenazopyridine,
and the anti-inflammatory sulfa drug, piperidine was originally used as anesthetic, but its
powerful hallucinogenic properties have led to abuse.
B) BICYCLIC HETEROCYCLIC COMPOUNDS:-

These rings are having two ring systems, in which at least one ring is having
heteroatom.Compounds with five-membered rings fused to six-membered rings and
compounds with two fused six-membered rings.

Example; Quinoline, Isoquinoline
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H
Quinoline Isoquinoline 1H-indole

C) POLYCYCLIC HETEROCYCLIC COMPOUNDS:-

These rings are having more than two ring system in which at least one ring is having
heteroatom. The two six membered rings containing one heteroatom containing rings.
Example:- Acridine,9H-Carbazole

H
N
(ST

9H-Carbazole Acridine

SYNTHESIS AND MODIFICATION (6, 20, 21):-
The important methods for synthesizing heterocyclic compound can be classified under five
heading. There are ways of forming new heterocyclic ring from precursors. Containing either
no ring or one is a way of obtaining a heterocyclic ring or form a carbocyclic ring; and one
involve the modification of substituent on an existing heterocyclic ring.
Heterocyclic linkage represent an atom of nitrogen, oxygen, sulfur or a more unusual element.
The actual ring closer, or cyclization, however, may involve the formation ofa carbon — carbon
bonds

1) NUCLEOPHILIC RING CLOSURE -
To prepare compounds containing one heteroatom , an open — chain hydrocarbon derivate

containing two halogen element atoms specifically, choline bromine, or iodine either as halides
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the halogen atoms are attached or as acyl halide is reacted with the dihydro form of the
heteroatomto give nonaromatic heterocycle .
Diketones also react with dihydro compounds to give hetero cycle. Diketones with the
carbonyl group separated by two carbon atoms, for example can be cyclized to form five
membered aromatic pyrrole, furans and thiophenes.
In case of diketones whose carbonyl groups are separated by three carbons, six member rings
may be formed.
In each of these reactions the heteroatom acts as a nucleophile an atom or a molecule that see
his a positively
Charged centre, such as a partly unprotected atomic nucleus. The heteroatom attacks the
positively charged carbon atom produced by electron withdrawal because of the presence of
the halogenatom or of the oxygen atom

Hetero cycles containing to adjacent nitrogen atom, two oxygen atom, or adjacent
nitrogen and oxygen atom
ELECTROPHILIC RING CLOSURE-
Hetero cyclic ring forming reactions in which the heteroatom acts as an electrophilic an
electron seeking atom or molecule are rare, because nitrogen, oxygen and sulfur atoms are
themselves electron rich centers that act generally as nucleophiles. Never the less, electrophilic
ring closure reactions are known in which a heterocyclic ring is formed by a reaction in which
a carbon atom of the future ring acts an electrophile. The initial heterocyclic product of the

reaction is dihydroquinoline which must be dehydrogenated to give the fully aromatic product.

"RING CLOSURE BY WAY OF CYCLIC TRANSITION STATES-

A most important method for the synthesis of carbocyclic six-membered rings is the Diene
reaction, named for its Nobel Prize-Winning discovers, the German chemist Otto Diels and
Kurt Alder. In this reaction, illustrated below, a diene- a compound with two double bonds-
reacts with a dienophile which contains a pair of carbon atoms linked by a double or triple
bond. The product is a cyclohexane a compound with a six-membered ring containing a double

bond. Hetero cycles likewise can be synthesized by the Diels-Alder reaction, in synthesized by
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the Diels-Alder reaction, in which the dienophile contains a pair of heteroatom such as nitrogen
linked by multiple bonds. This reaction is an important means of preparing many type of five-
membered rings, especially those containing several hetero atoms or many less common
heterocycles can be synthesized by this method.

CONVERSION OF THEHETEROCYCLICRING INTO ANOTHER-

Although there are many reactions of theoretical importance in which one heterocyclic ring is
converted into another, few are of practical used. The preparation of pyridine from tetra hydro
furfuryl and the conversion of pyrylium salts into pyridinium salts are good of such
transformation. In addition, ring atom rearrangement, or "shuffling” can be brought about with
light in five and six-membered hetero aromatic compounds, and ring contraction by extrusion
ofan atomora group can occur under certain condition.

MODIFICATION OF AN EXISTING RING-

Dehydrogenation of saturated or partially saturated heterocyclic rings to thermodynamically
more stable hetero aromatic compounds by heating with sulfur or by treatment with palladium
catalyst is analogous to similar reactions involving carbocyclic compounds.

The hydrogenation of hetero aromatic rings is by contrast, usually more difficult, for the
hetero atoms tend to poison the catalyst. The modification of substituents on heterocyclic rings
is of highest importance in synthesis and reactions.

USES (24, 25)-

1) It is used as the antibiotics like penicillins, sulfonamides.

2) It is used as the insecticides like triazines, pyridines.

3) It is used as the herbicides like triazines, pyridines.

4) The heterocyclic compound are used as the anti-convulsants and anti- hypnotics.

5) The heterocyclic compound are used as the anti-neoplastic and anti-septics.

6) The heterocyclic compound are used as the anti-bacterial and anti-tumor.

7) The various heterocyclic compound are used as the anti-fungal and anti-viral.

C ONCLUSION:

Heterocyclic compounds one of the important sorts of organic compounds, which is taking

wide range in the medicinal chemistry this due to huge number of hetetrocyclic compounds
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that use in medicine as drugs for varied diseases. The drug which contain the core of

heterocylic its skeletons such as anti fungal activity, anti inflammation, anti bacterial, anti

oxidants, anti convulsant anti cancer etc.
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