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Aim of the present work

The present work was aimed and designed to satisfy and fulfill the

following objectives:

1- Continuation of the effort done by this group of research at the Chemistry
Department, Faculty of Science, Cairo University in the field of synthesis of

heterocyclic derivatives with expected biological and pharmaceutical

activities.

2- Synthesis of several new heterocyclic derivatives containing nitrogen and/or

sulfur using the readily available reagents.

3- Establishment of the structures of the newly synthesized heterocyclic

derivatives using elemental analyses and spectral data.

4- Synthesis of the newly obtained heterocyclic derivatives via alternative routes

whenever possible as a further proof of their structures.

5- Study of the most probable mechanistic pathways leading to the formation of

the obtained heterocyclic derivatives.

6- Study of the possible biological activities of the newly synthesized

heterocyclic derivatives against some selected bacteria and fungi
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Summary of the original work

REACTIONS WITH PYRIDINE-2(H)-THIONES: SYNTHESIS

AND CHARACTERIZATION OF SEVERAL NEW PYRIDINE

AND ANNULATED PYRIDINE DERIVATIVES AND THEIR
BIOLOGICAL EVALUATION

Synthesis and characterization of nitrogenous heterocyclic derivatives
became the main target of this research group at Cairo University for more than
three decades. From the numerous prepared heterocycles, the pyridine and fused
azolo-, azino- and thienopyridines constituted the main and bulk derivatives.
This is because of the fact that these derivatives possess diverse biological

activities and are widely used in pharmaceutical and medicinal preparations.

The work included in the present thesis was primarily planned to fulfill
the following objectives:
a- Continuation of the effort done by this éroup of research in the field of
~ chemistry of Pyridine -2(1H) -thiones.
b- Synthesis of additional new heterocyclic derivatives of this ring system

utilizing the readily available reagents and starting materials.

The following is a summary of the work investigated and included in the

present thesis:

§

1- Compounds 5a,b were prepared and taken as the starting.materials for the
present study (Scheme I). The synthetic potential of compounds Sa,b was

explored via their reactions with a variety of reagents and chemicals.
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Scheme |

2- Compound 5a,b reacted with iodomethane in methanolic sodium methoxide
Solution to afford the corresponding 2-(methylsulfanyl)-pyridine-3-

carbonitrile derivatives 8a,b respectively (Scheme II).

3- Compound 8a, b reacted with hydrazine hydrate in pyridine under reflux to
afford the corresponding 3,6-diamino-1H-pyrazolo[3,4-b]pyridine-5-

carbonitrile derivative 9a,b (Scheme II).

4- Compounds 5a,b reacted with a variety of active halogenated reagents 10a-f
in ethanol containing a catalytic amount of anhydrous sodium acetate under
reflux or in methanolic sodium methoxide under stirring to afford the

corresponding 2-S-alkyl pyridine derivatives 11a-l respectively which were

II

:



cyclized into the corresponding thieno[2,3-b]-pyridine derivatives 12a-1
respectively via boiling in ethanolic sodium ethoxide or potassium
hydroxide solution under reflux. Compounds 12a-I were authenticated on
performing the reaction between 5a,b and 10a-f in boiling ethanolic sodium

ethoxide solution under reflux (Scheme III).

5- 3-Aminothieno[2,3-b]pyridine-2-carbohydrazide derivatives 13a,b were
prepared via the reaction of 3-aminothieno[2,3-b]pyridine-2-carboxylate
derivatives 12¢,i and hydrazine hydrate. Compounds 13a,b could also be
prepared via the reaction of ethyl ([pyridin-2-ylJsulfanyl) acetate derivatives
11c¢,i with hydrazine hydrate (Scheme IV).

Ar
CN
X
{Sa,b CH;l %
NaOMe =
R N SCH;
8a,b
NH,NH, H,O VAN
NH,NH, H,0/ | A
Ar NH, 3 Ar ]
- /< \_-CN
| J\ N Cycl.
Z N/
N H R i‘IJ NHNH,
9a,b H
R = As before 9a, Ar = CgHg

Scheme |l

1

b, Ar = CgHs-OCH3-p



