
       
    Faculty of Science  

Chemistry Department 

  
Synthesis of some novel Pyran and Pyridine derivatives and their 

use as inhibitor for the corrosion of steel in aqueous media, 
antimicrobial and anticancer.  

 

A Thesis submitted to Faculty of Science  
for  

The Degree of Doctor of Philosophy of Science  
Organic chemistry  

 
Submitted by  

Kurls Ekram Anwer  
M.SC., Chemistry, 2016 

 

Supervised by   
Prof. Dr. Galal Hosni Sayed  

Professor of Organic Chemistry, Faculty of Science, Ain Shams University 
 

Prof. Dr. Hamdy Hassanian Hassan 
Professor of Physical Chemistry, Faculty of Science, Ain Shams University 

 
Prof. Dr. Mohammad Emad Azab Ali   

Professor of Organic Chemistry, Faculty of Science, Ain Shams University 
 

To  
Chemistry Department -Faculty of Science 

 Ain Shams University 
  

2019 





       
    Faculty of Science  

Chemistry Department 

  
 
 
Synthesis of some novel Pyran and Pyridine derivatives 

and their use as inhibitor for the corrosion of steel in 
aqueous media, antimicrobial and anticancer.  

 

 
 

A Thesis submitted to Faculty of Science  
for 

 The Degree of Doctor of Philosophy of Science  
 
 
 

By  
Kurls Ekram Anwer  

M.SC., chemistry, 2016 
 

  
Chemistry Department 

Faculty of Science 
 Ain Shams University 

 
  

2019 





       
    Faculty of Science  

Chemistry Department 

 

Synthesis of some novel Pyran and Pyridine derivatives and their 
use as inhibitor for the corrosion of steel in aqueous media, 

antimicrobial and anticancer.  
 

Thesis 
For The Degree of Ph.D., in Organic chemistry 

  

Submitted by 

Kurls Ekram Anwer  
M.SC., chemistry, 2016  

 

Supervised by 

Prof. Dr. Galal Hosni Sayed 
Professor of Organic Chemistry 

Faculty of Science 
Ain Shams University 

 

Prof. Dr. Hamdy Hassanian Hassan 
Professor of Physical Chemistry 

Faculty of Science 
Ain Shams University 

 

Prof. Dr. Mohammad Emad Azab 
Professor of Organic Chemistry 

Faculty of Science 
Ain Shams University 

 
2019 





Approval sheet 

 

Name of candidate: Kurls Ekram Anwer  

 

Thesis title: Synthesis of some novel Pyran and Pyridine derivatives 

and their use as inhibitor for the corrosion of steel in aqueous media, 

antimicrobial and anticancer.  

 

Degree: Ph.D. Degree in chemistry  

 

This thesis has been supervised by:                                  Approval 

 

1. Prof. Dr. Galal Hosni Sayed                                             ………….… 
Professor of Organic Chemistry 

          Faculty of Science 

       Ain Shams University 

 

2. Prof. Dr. Hamdy Hassanian Hassan                       ………….… 

Professor of Physical Chemistry 

         Faculty of Science 

      Ain Shams University 

 

3. Prof. Dr. Mohammad Emad Azab                           ………….… 

Professor of Organic Chemistry 

         Faculty of Science 

       Ain Shams University 

 

 

 

 

 

                                                  Approval 
                                                     Head of Chemistry Department 

Prof. Dr. Ibrahim Hosainy Ali Badr 





Approval sheet 

 

Name of candidate: Kurls Ekram Anwer  

 

Thesis title: Synthesis of some novel Pyran and Pyridine 

derivatives and their use as inhibitor for the corrosion of steel 

in aqueous media, antimicrobial and anticancer.  

 

Degree: Ph.D. Degree in chemistry  

 

Thesis advisor:                                                  Approval 

Prof. Dr. Galal Hosni Sayed                               ……………… 
Professor of Organic Chemistry 

Faculty of Science, Ain Shams University 

 

Prof. Dr. Hamdy Hassanian Hassan                     ……………… 

Professor of Physical Chemistry 

Faculty of Science, Ain Shams University 

 

Prof. Dr. Nabel Abdel Moneem Negm                  ……………… 

Professor of Organic Chemistry  

Egyptian Petroleum Research Institute 

 

Prof. Dr. Hassan Ahmmed Shehata                    ……………… 

Professor of Physical Chemistry 

Faculty of Science 

Al Azhar University 

     

     Approval 

                             Head of Chemistry Department 

Prof. Dr. Ibrahim Hosainy Ali Badr 





Contents 

Acknowledgment 

Abstract  

Summary  

Introduction 

Part 1: Chemistry of Pyrans …………….………………………....1 

I. Synthesis of 2-amino-3-cyano-4H-Pyrans ….…………...2 

1. One pot multi component reactions (McRs) ………………2 

2. From dioxopentanonitrile ………………………………….7 

3. From arylidenemalononitrile ………………………………8 

4. By using IR irradiation …………………………………...10 

5. By using ultrasound irradiation …………………………..10 

6. By using microwave irradiation ………………………….11 

II. Reactions of 2-amino-3-cyano-pyrans ………………....13 

1. Reaction with aliphatic acids and acetic anhydride ……...13 

2. Reaction with phenyl isothiocyanate …………………….16 

3. Reaction with triethyl orthoformate ...................................16 

4. Reaction with o-phenylenediamine ………………………20 

5. Reaction with formamide ………………………………...20 

6. Reaction with acid chlorides ……………………………..22 

7. Reaction with carbon disulfide …………………………...23 

8. Reaction with dimethylformamidedipentylacetal ………...24 

9. Hydrolysis ………………………………………………...24 

10. Reaction with hydrazine hydrate …………………………25 

11. Reaction with ethyl chloroacetate ………………………...26 

12. Reaction with malononitrile ……………………………...26 

13. Reaction with sodium azide ………………………………26 

14. Reaction with benzylidenemalononitrile …………………27 

15. Reaction with primary amines ……………………………28 

16. Reaction with carbonyl compounds ……………………...28 

17. Reaction with ethyne ……………………………………..30 



III. Biological activity of pyrans …………………...………..31  

Part 2: Chemistry of Pyridines ……………………..…...………..33 

I. Synthesis of 2-amino-3-cyano-pyridines ……………….34 

1. One pot multi component reactions (McRs) ………….34 

2. By using Ultrasound …………………………………..38 

3. From primary amines …………………………………39 

4. From enaminonitrile pyrazole ………………………...40 

5. From arylidenes ……………………………………….40 

6. From chalcones ………………………………………..41 

7. By using microwave …………………………………..43 

II. Reactions of 2-amino-3-cyano-pyridines ……………....44 

1. Reaction with aliphatic acids and acetic anhydride …...44 

2. Reaction with formamide ……………………………..47 

3. Benzoylation …………………………………………..48 

4. Reaction with isothiocyanate ………………………….49 

5. Reaction with halo-compounds ……………………….50 

6. Reaction with urea and thiourea ………………………52 

7. Reaction with carbon disulphide ……………………...53 

8. Reaction with dimethylformamide dimethylacetal 

(DMFDMA) …………………………………………..53 

9. Hydrolysis ……………………………………………..54 

10. Reduction ……………………………………………...55 

11. Reaction with cyano compounds ……………………...55 

12. Reaction with hydrazine hydrate and hydroxylamine ...66 

13. Diazotization …………………………………………..57 

14. Reaction with ethylenediamine ……………………….58 

15. Reaction with α-halo carbonyl compounds …………...59 

16. Reaction with active methylene compounds ………….59 

III. Biological activities of pyridines ………………..………61 

Part 3: Corrosion study……….……………………..…...………..63 

 



Results and discussion……………………………………………..65 

Selected Spectroscopic Illustrations……………………………..149 

Experimental………………………………………………….......407 

Publication  

References……………………………………………………...….444 

Arabic abstract 

Arabic Summary  

 





Acknowledgment 
First, I would like to express my great thanks to God, for helping me 
to overcome all problems, which faced me throughout the work. 
  
The author wishes to express his deep thanks and sincere gratitude to 

Prof. Dr. Galal Hosni Sayed Professor of Organic Chemistry, 
Faculty of Science, Ain Shams University, for his excellent 
supervision, helping, guidance and encouragement during the progress 
of the work. 
 

Also, I give all my thanks, regards and deep indebtedness to Prof. Dr. 
Hamdy Hassanian Hassan Professor of Physical Chemistry, 

Faculty of Science, Ain Shams University and Prof. Dr. 
Mohammad Emad Azab Professor of Organic Chemistry, Faculty 
of Science, Ain Shams University for kind helping, encouragement, 
continuous advice and valuable discussions. 
 
Also, I want to express my deep thanks, my heartful respect and 
appreciation to my family to whom I am really in debt and especially 
to my parents for their patience. 
 
Last, I would like to express my utmost thank for all my tutors and 
colleagues in Department of Chemistry, Faculty of Science , Ain 
shams University and all who gave me help and support for 
fulfillment of this work.   

 

Kurls Ekram Anwer  


