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  شكر
  

م نعمه وجليل عطايـاه وأعظمھـا المولى عز وجل على عظي ةشاكر
  . ا"س م ةالعلم وعطي ةنعم

  
الحسـين / الدكتور ا0ستاذى إلأن أتوجه بخالص الشكر  لييطيب 

الكيميـاء العضـوية ، كليـة التربيـة ، جامعـة  أسـتاذ .....محمـدرضا على 
اقتراحاته وحفزه و ا"شرافالذى كان له دوره المتميز فى … عين شمس 

  .فى مراجعة الرسالة البناءةالمستمر وتوجيھاته 
  

عبـد          صـ�ح / الدكتور إلىأن أتوجه بخالص الشكر  لييطيب 
، كليـة التربيـة ، الكيميـاء العضـوية المسـاعد أسـتاذ زعبـد العزيـالغفار 

دوره المتميز فى  المستمر و وحفزهعلى تشجيعه …جامعة عين شمس 
  .الةمراجعة الرس

  
ــدكتور إلــىكمــا أتقــدم بخــالص الشــكر  طــارق الســيد علــى / ال

، كلية التربية ، جامعة عين  المساعد الكيمياء العضوية أستاذ إسماعيل
ا"شراف مـن خـ ل المسـاعدة الذى كان له دوره المتميز فى  …شمس 

 وتوجيھاتـه الدائمـة فـى كـل مراحـلفى الجزء العملـي و تفسـير النتـائج 
  . سالةھذه الر إخراج

  
 سمية محمد محمـد ا'دفـاوى/ الدكتورة إلىكما أتوجه بالشكر 

علـى … مدرس الكيمياء العضوية ، كلية التربية ، جامعة عين شمس  .…
  .مراجعة الرسالةالمتميز فى  ادورھ ووتوجيھاتھا القيمة  ليمساعدتھا 

 -كلية الزراعـة ،ابراھيم حسن / كما اتوجه بخالص الشكر للدكتور
على قياسه فاعلية المركبات المحضرة تجـاه الميكروبـات ... جامعة اQزھر

بالمركز القـومى للبحـوث إنجى محمود / كذلك اشكر السيدة. المختلفة
  .على اختبار فاعلية المركبات كمضادات لVكسدة

  
 /را0ستاذ الدكتو إلىأن أتقدم بجزيل الشكر و اQمتنان  ويشرفني

جامعة عين شمس لشئون -وكيل كلية التربية…… د خليلسعيد محم
 مصطفى محمد اسماعيل/ا0ستاذ الدكتورلك ذوك ،الدراسات العليا

كان  انلذلا، جامعة عين شمس-الكيمياء كلية التربية رئيس قسم....…
واجھت ھذا  التيالعقبات والصعوبات  معظمالفضل الكبير فى تذليل  ھمال

و أعضاء ھيئة  أساتذتيبالشكر والتقدير لكل  دمأتقأن  يفوتنيوQ . العمل
  .بقسم الكيمياء  زم ئيالتدريس وجميع 

  
  سومية محمد عبد الكريم
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Abstract 

Abstract 
 

 

Synthesis, Spectral Characterization and Biological 

Evaluation of Some Novel Organophosphorus Compounds 
 

 

Somaia Mohamed Abdel-kariem Mostafa 

Department of Chemistry, Faculty of Education, Ain-Shams University 

 

Facile synthetic methods of novel azolyl, azinyl and azepinyl 

linked to phosphonate and α-aminophosphonate groups were achieved. 

Chromonyl α-aminophosphonates and γ-pyranyl phosphonates were 

also prepared. The methodologies depend on ring-opening and      

ring-closure (RORC) of chromone ring via effects of nitrogen and 

carbon nucleophiles under mild reaction conditions. Structure of all 

the synthesized compounds were established by elemental analysis 

and spectral measurements. All the synthesized compounds were 

evaluated for their antimicrobial activities and antioxidant properties. 

 

Keywords: Chromone, Kabachnik-Fields, α-Aminophosphonate, 

Phosphonate, Nucleophiles, Antimicrobial, Antioxidant.  

 

 

Supervisors 

 

Prof. Dr. El-Hossain Ali Reda Mohamed    

Professor of Organic Chemistry, Faculty of Education, Ain Shams University. 

Dr. Salah Abdel-Ghaffar Abdel-Aziz          

Associate Professor of Organic Chemistry, Faculty of Education, Ain Shams University. 

Dr. Tarik El-Sayed Ali Ismail                              

Associate  Professor of Organic Chemistry, Faculty of Education, Ain Shams University.  

Dr. Somaya Mohamed Mohamed El-Edfawy        

Lecturer of Organic Chemistry, Faculty of Education, Ain Shams University.  



 

 

 

  

  

  

  

  

  

  

  

  

 

Aim of the work 

 

� Synthesis of some new chromonyl α-aminophosphonates with 

modified method. 

�  Synthesis of novel substituted azoles, azines, azepines and pyrans 

linked to α-aminophosphonate and phosphonate groups. 

� Applying strategy of ring-opening and ring-closure (RORC) on 

chromonyl α-aminophosphonate via its reaction with different 

nitrogen and carbon nucleophiles.  

� Spectral characterization of the novel products with different 

chemical and spectral tools such as elemental analysis, Infrared, 

mass spectrometry, 
1
H-, 

13
C- and 

31
P-NMR spectra.  

� Evaluation of antimicrobial activity and antioxidant properties of 

the synthesized compounds. 

� Discussion of the results of biological evaluations to study the 

relationship between the structure and activity.  
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English Summary 

 

{i}   

Summary 

 

Part I: Synthesis and biological evaluations of a series of 

novel azolyl, azinyl, pyranyl, chromonyl and azepinyl 

phosphonates 

6-Methyl-3-formylchromone (1) was allowed to react with 

ethylamine, benzylamine, 4-chloroaniline and 4-hydroxyaniline in the 

presence of diethyl phosphite at 70−80 
o
C under Kabachnik−Fields 

reaction conditions to produce the corresponding chromonyl α-amino-

phosphonates 2−5 in 62−100% yields (Scheme 1). 

O

O

Me CHO

O

O

Me

NH
R

P
O

OEt

OEt
H

O

P

H

OEtEtONH
2

R+ +

1

Kabachnik-Fields
      reaction

70-80 oC

2, R=Et             (100 %)       3, R=CH2Ph        (75 %)

4, R=4-ClC6H4    (70 %)         5, R=4-HOC6H4    (62 %) 

Scheme 1 

When 6-methyl-3-formylchromone (1) was treated with 

hydrazine hydrate, phenyl hydrazine and hydroxylamine 

hydrochloride in the presence of diethyl phosphite at 70−80 
o
C 

afforded the corresponding novel azolyl phosphonates 6−8, 

respectively, as cyclic α-aminophosphonates (Scheme 2).  
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{ii}   

O

O

Me CHO

O

P

H

OEtEtO

O

X

NH

H P(O)(OEt)
2

OH

Me

O

O

NH

H P(O)(OEt)
2

OH

Me

NH
2
NHR

NH
2
OH.HCl

+

1

8

70-80 oC

6, X=NH    (55%)
7, X=NPh  (72%)

R=H,Ph

Et3N

52%

 

Scheme 2 

Similarly, fusion of the aldehyde 1 with thiourea, guanidinium 

carbonate and cyanoguanidine in the presence of diethyl phosphite at 

70−80 
o
C yielded the pyrimidinyl phosphonates 9−11, respectively 

(Scheme 3).  
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Scheme 3 

Furthermore, treatment of aldehyde 1 with ethanolamine, 

ethylenediamine, 2-aminophenol and 1,2-phenylenediamine in the 

presence of diethyl phosphite at 70−80 
o
C furnished the corresponding 
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{iii}   

phosphonate derivatives of seven-membered heterocycles 12−15, 

respectively (Scheme 4).  
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Scheme 4 

On the other hand, a simple fusion of 6-methyl-3-formyl-

chromone (1) with malononitrile or cyanoacetamide in the presence of 

diethyl phosphite and few drops of triethylamine at 70−80 
o
C afforded 

the γ-pyridinyl phosphonate 16 in moderate yields (Scheme 5). 
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1 X=CN        (61%)
X=CONH2 (58%)

 

Scheme 5 

Heating of 6-methyl-3-formylchromone (1) with dimedone,        

1-phenylpyrazolidin-3,5-dione and barbituric acid in the presence of 



                                                                                                             

English Summary 

 

{iv}   

diethyl phosphite and few drops of triethylamine at 70−80 
o
C afforded 

the γ-pyranyl phosphonates 17−19, respectively (Scheme 6).  
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Part II: Cleavage of chromonyl α-aminophosphonate with 

nitrogen and carbon nucleophiles:  a synthetic approach and 

biological evaluations of a series of novel azoles, azines and 

azepines containing α-aminophosphonate and phosphonate 

groups 

The chemical reactivity of diethyl [(4-chlorophenylamino)(6-

methyl-4-oxo-4H-chromen-3-yl)methyl]phosphonate (4) towards 

some nitrogen and carbon mono- and bi-nucleophiles in ethanolic 

sodium ethoxide was investigated. 

At first, reaction of compound 4 with ethylamine in ethanolic 

sodium ethoxide under reflux gave 3-(4-chlorophenylamino)-2-

ethoxy-1-ethyl-4-[(2-hydroxy-5-methyl phenyl)carbonyl]-2-oxido-2,3-

dihydro-1H-1,2-azaphosphole (21) as cyclic α-aminophosphonate 
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{v}   

(Scheme 7). While, treatment of compound 4 with benzylamine under 

the same basic reaction conditions gave the pyrrolyl α-amino-

phosphonate 23 (Scheme 7).   
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Scheme 7 

Analogous reactions of the chromonyl α-aminophosphonate 4 

with aromatic amines did not lead to construction of products which 

are similar to that formed in case of aliphatic amines. However, all the 

used aromatic amines gave only one product identified with         

mono ethyl {(4-chlorophenylamino)(6-methyl-4-oxo-4H-chromen-3-

yl)methyl}phosphonate (28) in high yields (Scheme 8).   
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Scheme 8 

When compound 4 was treated with hydrazine hydrate in 

ethanolic sodium ethoxide under reflux afforded the corresponding 

pyrazolyl α-aminophosphonates 29A,B (Scheme 9). Similarly, 

treatment of compound 4 with phenyl hydrazine and hydroxylamine 

hydrochloride under the same basic reaction conditions gave the 

corresponding pyrazolyl α-aminophosphonate 30 and isoxazolyl        

α-aminophosphonate 31, respectively (Scheme 9).  
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Scheme 9  

Also, the chromonyl α-aminophosphonate 4 was reacted with 

thiourea, guanidinium carbonate and cyanoguanidine as 1,3-bi-

nucleophiles in ethanolic sodium ethoxide to yield the corresponding 

pyrimidinyl α-aminophosphonates 32−34, respectively (Scheme 10).  


