
Dr. Ayad

1



Recommended reading
 Essential of organic chemistry for student of pharmacy

– Paul M. Dewick
 Organic Chemistry – Morrison & Boyd
 Heterocyclic Chemistry – Stephen J. Clark
 Heterocyclic Chemistry - Alan R. Katritzky
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Porphyrin is an important cyclic tertrapyrrole that is the core structure
of heme and chlorophyll.
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Isoazole
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ThiazoleOxazole Imidazole
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Heterocyclic structures are found in many natural products. Examples of some
nitrogen compounds, known as alkaloids . Camptothecin is a quinoline alkaloid
which inhibits the DNA enzyme topoisomerase I. Reserpine is an indole alkaloid,
which has been used for the control of high blood pressure and the treatment of
psychotic behavior. Ajmaline and strychnine are also indole alkaloids, the former
being an antiarrhythmic agent and latter an extremely toxic pesticide. The
neurotoxins saxitoxin and tetrodotoxin both have marine origins and are
characterized by guanidiniun moieties. Aflatoxin B1 is a non-nitrogenous
carcinogenic compound produced by the Aspergillus fungus.
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Derivatives of the simple fused ring heterocycle purine constitute an especially
important and abundant family of natural products. The amino compounds
adenine and guanine are two of the complementary bases that are essential
components of DNA. Structures for these compounds are shown in the following
diagram. Xanthine and uric acid are products of the metabolic oxidation of
purines. Uric acid is normally excreted in the urine; an excess serum
accumulation of uric acid may lead to an arthritic condition known as gout.
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Sulfur heterocycles are found in nature, but to a lesser degree than their nitogen
and oxygen analogs. Two members of the B-vitamin complex, biotin and
thiamine, incorporate such heterocyclic moieties. These are shown together with
other heterocyclic B-vitamins in the following diagram
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It is the "aromatic" unsaturated compounds, furan, thiophene and pyrrole that require our attention. In
each case the heteroatom has at least one pair of non-bonding electrons that may combine with the four π-
electrons of the double bonds to produce an annulene having an aromatic sextet of electrons. This is
illustrated by the resonance description at the top of the following diagram. The heteroatom Y becomes sp2-
hybridized and requires a positive charge as its electron pair is delocalized around the ring. An easily
observed consequence of this delocalization is a change in dipole moment compared with the analogous
saturated heterocycles, which all have strong dipoles with the heteroatom at the negative end. As expected,
the aromatic heterocycles have much smaller dipole moments, or in the case of pyrrole a large dipole in the
opposite direction. An important characteristic of aromaticity is enhanced thermodynamic stability, and
this is usually demonstrated by relative heats of hydrogenation or heats of combustion measurements. By
this standard, the three aromatic heterocycles under examination are stabilized, but to a lesser degree than
benzene. Additional evidence for the aromatic character of pyrrole is found in its exceptionally weak
basicity (pKa ca. 0) .
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Feist - Benary synthesis of furane
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The Feist-Benary synthesis is an organic reaction between α-halogen ketones and β-dicarbonyl compounds to substituted furan
compounds. This condensation reaction is catalyzed by amines such as ammonia and pyridine.
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Furan is most readily preparead by decarbonylation (elimination of CO2 ) of furfural.
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CH3CH2CH2CH3
S

560 oC S
+ H2S

   n- Butane                                     Thiophene

Thiophene can prepared on an industerial scale by the high temperature reaction
between n-butane and sulfur.
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•Nucleophilic addition

•Reaction of α-amino ketone with a β- ketoester
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CH CH + 2HCHO
Cu2C2

CH2OHHOH2C
NH3

Pressure N
H

+ H2S

Pyrrole can be synthesized as shown bellow

but-2-yne-1,4-diol
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