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Abstract 

   This study includes synthesized of new heterocyclic compounds used p-aminobenzoic acid 

and two kind of ketone as starting materials to produce two derivative of chalcone  

compounds which use to synthesis of new different five , six  and seven member heterocyclic 

compound rings[S3-S9,S12-S18] .Also this study involve  synthesis of new different Schiff 

base heterocyclic compounds [S20-S25] from 1,3,4-thiadiazole amine [S19]. The 

synthesized organic materials were characterized using different technique: FT-IR,
 1

H-NMR 

and  13C-NMR spectroscopy as well as CHNS analysis .                                                            

                      

This work is divided into four different parts :   

   

First part: 

   Synthesis of new azo dye[S1] from reaction between p-aminobenzoicacid and  2,4-

dihydroxyacetophenone ,then this azo reacted with aromatic aldehyde (3-hydroxy-4-methoxy 

benzaldehyd) to produce chalcon drevatives [S2]. This chalcon reacted with different 

compounds to synthesized  new heterocyclic compounds ,as shown in scheme (1).                 

Second part: 

   New azo compound[S10] synthesized from interaction between  p-aminbenzoic acid and 4-

hydroxyacetophenone  , this azo condensation with aldehyde derivatives(3-hydroxy-4-

methoxybenzaldehyd) to produce a new chalcon [S11] Gleason-Schmidt ,then it react with 

different compounds to synthesized a heterocyclic compounds [S12-S18] scheme (2)show all 

these reactions.                                                                                                                             

Third part: 

   This part involve the synthesized of thiadiazole amine[S19]  by reaction between [S10] and 

thiocemicarbazide  in presence of  Phosphorusoxychloride .This amine react with different 

aldehyde to generate new Schiff bases compounds [S20-S21]. 

Fourth part : 

In this part, the biological activity of some types of synthesized compounds was studied 

against four types of bacteria , two of which are gram positive ( Staphylococcus 

Epiderimidis, pseudomonas) and two of which are gram negative ( Klebsiella pneumoniae, 

and E.Coli.), as well as an anti-corrosion and anti-cancer study for some of these synthesized 

 compounds.                                                                                                                           
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Scheme (1)  synthesis of compounds [S1-S9] 
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Scheme (2)synthesis of  compounds[S10-S18] 

Scheme (2)synthesis of  compounds[S10-S18]  
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Scheme(3) synthesis of compounds [S19-S25] 
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Introduction  1. 

Heterocyclic compounds 1.1. 

   Heterocyclic chemistry history began in the 1800, at the same time as 

organic chemistry. Some notable developments include: Alloxan is 

isolated from uric acid in 1818, starch and sulfuric acid are combined to 

make furfural in 1832, and pyrrole (often referred to as "fiery oil") is 

isolated in 1834 by a furan runge using bone dry distillation. A significant 

portion of the agriculture business was replaced by synthetic chemistry 

techniques after Friedlander's discovery of indigo dye in 1906 Treibs 

explains the biological origin of petroleum in 1936 by synthesizing 

chlorophyll derivatives from crude oil
(1) .

The conventional  organic 

category of chemistry known as heterocyclic is the most significant, and  

because of its structural Skelton components, they have significant 

physiological and industrial significance
(2)                                                                            

 

   The term "heterocyclic compounds" refers to cyclic organic compounds 

that contain at least one heteroatom. The most prevalent heteroatoms are 

nitrogen, oxygen, and sulfide, but heterocyclic rings with other hetero 

atoms are also well-known
(3)

.                                                                  

    In nature, heterocycles make up a significant class of chemical 

substances that are found in alkaloids, hormones, vitamins, and other 

natural substances
(4)

 Synthetic heterocyclic chemistry has not only played 

an important role in every place of human life and also found their 

application in diverse field as agriculture                                              

medicine, polymer and various industries
(5)

. More than 90% of the novel 

drugs bear heterocyclics and among them, nitrogencontaining                

heterocyclic compounds show superior pharmaceutical effect than non-

nitrogen compounds. Nitrogen-containing compounds, the heart of drug 

discovery
(6)                                                                                                                                                           

 

   Based on the structural and electronic arrangement the heterocyclic 

compounds may be classified into two categories:- 
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i. Aliphatic heterocyclic compounds 

 

 

Figure (1-1) aliphatic heterocyclic compounds  

ii. Aromatic heterocyclic compounds
(7)  

 

Figure (1-2) aromatic heterocyclic compounds 

   Heterocyclic compounds, particularly those with sulfur and nitrogen 

atoms, are particularly attractive for research in the planning of organic 

synthesis due to their biological features
(8)                                                                            

 

                                                     

    Figure (1-3)                              

   Five-membered nitrogen heterocyclic compounds are regarded to be 

highly significant structural elements and physiologically active 

molecules 
(9-13)                                                                                                                                                   

 

 The production of industrial substances including pesticides, corrosion 

inhibitors, dyes, acid-base indicators, and others depends on them as 

well
(14-18)                                                                                                                                                                 

   Heterocyclic substances are abundant in nature, essential to life, and 

they play a dynamic part in every living cell's metabolism. DNA is also a 

collection of heterocyclic bases, such as pyrimidines and purines
(19)

and it 

concederd as anti malarial agent , figure (1-4) show virous heterocyclic 

compound that involve some malarial  drugs
(20)
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Figure(1-4) some of malarial  drugs 

 

1.2. Azo Dye Compounds:-  
 

   Azo dyes, which are distinguished by the presence of (-N=N-) in their 

structural formula, are one of the most important groups of organic 

compounds 
(21-22)

 In addition to auxochromic groups like (OH, NH2, 

NHR, and NR2) that are present as substituents on the aromatic rings in 

the azo compound structure, azo compounds also contain a chromophoric 

group (azo group -N=N-). Because of their vibrant hue, azo dyes are 

employed as paints in the textile and plastic industries 
(23)

.                         

  

   Azo compounds are adaptable substances utilized in many different  

applications, including batteries and anti-cancer medications. For 

instance, Ganguly and  et al, observed that the copper complex of an azo 

molecule demonstrated antitumor action by tightly binding to DNA
(24)

 

Additionally, they have been used in a variety of industries, including 

liquid crystal displays, cosmetics, food  coloring, plastics, optical 

switches, optical data storage, nonlinear optics, and electro-optical 

devices
(25)

.                                                                                                 
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1.2.1. Synthesis of Azo Compounds :                                          

  N.A. Alrazzaq and et. al. were prepared compound [3] from reaction p-

amino benzoic acid [1 ] with  2-naphthol  [2 ]at (0-5 
0
C)

 (26)
 

 

Equation (1-1) synthesis of compound[3]  

   M. G. and et al were prepared azo compounds from reaction different 

subsitituted amine[4] with 2-Naphthol [5] in presence of acetic acid and 

sodium nitrite at(0-5)
 0 

C
 (27)  

  

       [4]                           [5]                                                                [6] 

Equation (1-2) synthesis of compound[6]
 

   A.A. and et.al.
 

were prepared  compound from reaction 4-

aminobenzonitrile with salicyladehyde at  (0-5) 
0
C

) 28)
 . 

 

Scheme (1-3) synthesis of compound[9] 
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   Manjunatha and et.al. were prepared derivatives of compound [12] by  

reaction  of 2-amino substituted benzothia-zole [10] with 4-hydroxy 

coumarin [ 11] at (0-5)
0
C and in presence HCl,NaNO2  then KOH 

(29)
.  

 

Scheme(1-4) synthesis of compound[12] 

 

 

1.3. 1,3,4-Thiadiazole: 

   Thiadiazoles have an unsaturated ring-shaped structure made up of two 

carbon, three nitrogen, and one sulfur atoms
(30)

.Five-membered 

heterocyclic compounds called thiadiazoles are quite rare in nature. 

Numerous isomers, including 1,2,3, 1,2,4, 1,2,5, and 1,3,4-thiadiazole, 

may be produced by positioning nitrogen, sulfur, and carbon atoms in 

such a ring in different ways
(31)

. 

 

Figure (1-5) isomers of thiadiazole 
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   Literature supports indicates that thiadiazole and their derivatives have 

been board range biological actions including antifungal  ,antimicrobial, 

anti-inflammatory ,anti-tubercular, anti-convulsant  , anti-cancer, anti- 

diabetics and antiviral activities  .Many drugs containing 1, 3, 4- 

thiadiazole moiety are commercial available in medicine stores such as 

acetazolamide
(32-38)

. 

1.3.1 Synthesis of 1,3,4-Thiadiazole Compounds :  

   1,3,4-thiadiazole[14] was created by Chinnagiri and et al. by reacting 

benzoic acid [13] with thiosemicarbazide in the presence of POCl3 reflux  

for 8 hours
(39)

.          

 

 

 
 
 

 

 

 

Equation (1-5) synthesis of compound[14] 
 

   1,3,4-thiadiazole was created by N.M. and colleagues by reacting an 

azo chemical with thiosemicarbazide while using POCl3 and reflux for 

seven hours
(40)

. 

 

 

Equation (1-6) synthesis of compound[16] 
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   1,3,4-Thaidiazole was created by Tatiana and et al by reacting 

carboxylic acid with thiosemicarbazide in the presence of POCl3 and 

reflux for 10 hours
(41)

. 

 

 Equation (1-7) synthesis of compound[18] 
 

 

 

   Sergey K. Petkevich1and et al obtain 5-azolyl-1,3,4-thiadiazol-2-

amines [20] by used an alternative synthesis method involving the 

reaction of acid nitriles with thiosemicarbazide in CF3CO2H. The target 

aminothiadiazoles were obtained in 89–98% yields
(42)

. 

 

 

Equation (1-8) synthesis of compound[20] 

 

1.4.The Chalcones  

   1,3-Diphenyl-1-propen-1-one, often known as chalcone (C15H12O), is a 

crucial component of nature. Chalcones have one unsaturated carbon 

atom and two aromatic rings (A and B) and one carbon atom α, β-

unsaturated
 (43) 

.                                                                                         
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Figure (6) structure of chalcone 

   As a result, chalcones are phenyl-styryl ketones with a reactive 

ketoethylenic group -C-COCH- and are distinguished from other types of 

ketones by their location in the Ar(A)-CO-CH- CH-Ar(B) structure
(44)

 

Because of their wide pharmacological possibilities, including actions 

and features, natural and synthesized chalcones have received a lot of 

attention in medicinal chemistry research in the 21st century
(45)

 for 

instance, antibiotics
(46-47)

 anti-inflammatory
(48)

 antioxidant
(49)

, anti-

platelet
(50)

, anti-cholinergic
(51)

, and anti-inflammatory medicines that treat 

diabetes
(52)

, cancer
(53)

, viruses
(54)

, and leishmaniasis
(55)

. 

 

1.4.1. Synthesis of chalcone Compounds :  

   The synthesis of chalcones has been reported using a number of 

techniques. The most common ones are Claisen-Schmidt condensation 

and Aldol condensation. Additionally, they are produced using the Suzuki 

process, Friedel-Crafts acylation, and Wittig reaction
(56)

.                        

   Chetana B. Patil et al. have disclosed an unique Aldol type 

condensation for the synthesis of chalcones
(57)                                                                   

  

Equation (1-9) synthesis of compound[22] 
 

 

   Chalcones are often made from aldehydes and ketones derivatives  

using an   inorganic base such as sodium hydroxide, potassium 

hydroxide, or alkali alcoholate as a catalyst for aldol condensation
(58)

.       
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Equation (1-10) synthesis of compound[25]             

 

al are synthesis chalcone from reaction  te and
  

Rammahi, F. -Al   

between 1-(thiophen-2-yl)ethanon[26] and 2-chloroterephthalal- 

dehyde[27] in precense of absolut ethanol and sodium hydroxide
(59)                

                                                                                                                                         

 Equation (1-11) synthesis of compound[28] 
 

 

   Nadia A. A. Elkanzi et al are synthesis chalcone by treating 2-acetyl 

naphthalene[30] with benzaldehyde and/or substituted benzaldehyde 

[29] in methanol and potassium hydroxide.(45)
 

 

 

 Equation (1-12) synthesis of compound[31] 
 

 

    1.5. Benzodiazepines: 

 
    Benzene ring system fused to a se Benzodiazepines are nitrogen 

heterocycles having a six-membered seven-membered fused ring 

system with two nitrogen atoms. Because of their improved 

pharmacological, clinical, and biological features, chalcone-derived 

benzodiazepine scaffolds remain the main focus by the scientific 

community
(60)

. 

 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/benzodiazepine
https://www.sciencedirect.com/topics/chemistry/benzene-ring
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/benzodiazepine
https://www.sciencedirect.com/topics/chemistry/nitrogen-atom
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   Benzoheterodiazepine is commonly synthesized from chalcone as a 

precursor via aza-Michael addition reaction into the various 

derivatives such as benzodiazepine, benzothiazepine, and others
(61)

. 

 
   There are various types of  BZDs,  namely,    1,2-BZDs,    1,3-BZDs, 

1,4-BZDs, 1,5-BZDs, 2,3-BZDs, and 2,4-BZDs, but widely used BZDs 

are 1,4- and 1,5-BZDs. In the nomenclature of BZDs,the nitrogen ring 

closest to the benzene ring is given priority,so the numbering of 

various BZDs in the simplest form is given in figure(11) 

  

 
Figure (1-7) isomers of BZDS 

 

   1,5-BZDs have a wide range of beneficial properties, including 

amnesia, anticonvulsant, hypnotic, analgesic, antimalarial, antifungal, 

antibacterial, , antiviral, anti-inflammatory, and more. 

Anticancer,phytotoxic, and other properties
(62)

. 

 

 

1.5.1 Synthesis of diazepine Compounds :  

   Pan, X., et al synthesis of diazepine compound [34] from treating 

chalcone compound[33]  with o-phenylindiamine [32]  in precense of 

Ga(OTF)3 as cateleste
(63) 
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Equation(1-13) synthesis of compound[34] 

 

   Mohamed Jawad et al are produce diazepine drevitaves[37] by reaction 

Azo drevitaves compound [35] with phenyl hydrazine compound [36]  

with reflex for (32 h)at(78c
0
)

(64) 

 Equation(1-14) synthesis of compound[37] 
 

   Saba Farooq et al synthesis Benzoheterodiazepine [40] from chalcone 

as precursor via aza-Michael addition reaction into the various derivatives 

such as benzodiazepine, benzothiazepine, and others. These compounds 

are commonly synthesized following two-pot and one-pot synthetic 

routes
(61)

. 

 

Equation(1-15) synthesis of compound[40] 
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  Sunita and et al synthesis benzodiazepine drevitves [43] by reaction 

between unsaturated ketone [42] and phenyline diamine[41] in the 

presence of piperiden and acetic acid with reflex 
(62) 

Equation(1-16) synthesis of compound[43] 

 

 

  

1.6. Pyrazol Compounds: 

  
  The five-membered ring shape of the unsaturated heterocyclic organic 

molecule is made up of three carbon elements and two nitrogen atoms. 

Pyrazole(8)
 

 
Figure (1-8) structure of pyrazol 

   There is recognition for the pyrazoles family of heterocyclic 

compounds for their importance as drug targets and medicinal interest. 

Biological actions carried out by organic substances with extra S and/or 

N atoms include antioxidant and antibacterial characteristics
(65-69)

. 

Due to its medicinal significance, pyrazolole core is crucial in the    

pharmaceutical industry for the development of medicines like those that 

are anticancer, antibacterial, and antifungal(70-73)
. 

 

1.6.1 Synthesis of Pyrazole Compounds:  

   Alaa  Jawad  K. et al Were prepared the compound [45 ] by reaction the     

chalcone derivatives  [44] with hydrazin hydrate and reflux for 6 hours(74)
.   
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            Equation (1-17) synthesis of compound[45] 

  

   S. A.was prepared the pyrazol  [47] by reaction the chalcone  [46] with 

hydrazine hydrate  and glacial acetic acid in absolute ethanol and reflux 

for 15 hours
(75)

. 

 
Equation (1-18) synthesis of compound[47] 

 

 

   M.Amir and Sh.Kumar were prepared the
 
compound [49] 

  
by 

reaction the acid hydrazide [48] with acetyl aceton  in absolute ethanol 

and reflux for 8 hours
(76). 

 

Equation (1-19) synthesis of compound[49] 
 

 

1.7. Schiff Bases:  
 
    Due to their simplicity in synthesis, variety of color-rich structures, 

and interest they have generated in the field of thermochromic 

materials, schiff bases are now the subject of substantial research
(77)

. 
Schiff bases are condensation products of primary amines and 

carbonyl compounds in which the carbonyl group is replaced by an 

imine or an azomethine (C=N) group. R1HC=NR2 is a formula that 

often describes them, where R1 and R2 are alkyl or aryl groups
(78-81)

. 

 

   In many diverse fields, such as analytical, biological, and inorganic 

chemistry, the use of Schiff bases has increased. Schiff bases are one 
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of the most commonly used types of organic compounds. Because 

they have a variety of biologically similar functions and are anti-

inflammatory
(82) 

 

   1.7.1 Synthesis of Schiff Base Compounds :  

Schiff base [51] was created by Shimaa et al. by reacting 1,3,4-        

thiadiazole[50] with an aldehyde derivative and refluxing for two to 

three hours
(39)

.

         Equation(1-20) synthesis  of compound[51]    

 

   By reacting 1,3,4-thiadiazole [52] with an aromatic aldehyde in the 

presence of glacial acetic acid and reflux for six hours, R. Kais and S. 

Adnan created the shciff base [53]
(99)

. 

 

Equation(1-21) synthesis of compound[53] 

 

   N-(methyl-2-benzimidazolmethylidene)-2-hydroxyanaline [56],a 

new Schiff base synthesized by Hu et al. via the condensation reaction 

of 2-acetylbenzimidazole [54] and 2-aminophenol
 
[55]

( 84 )
. 

 
Equation(1-22) synthesis of compound[56] 
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   Mahmut and et-al were created Schiff base [59] using a pair of (2,3-

dimethoxybenzaldehyde [58] and 2-amino-1,3,4-thiadiazoles [57] 
( 85 ).

 

 

Equation(1-23) synthesis of compound[59] 
 

1.8. Pyrimidine compounds: 

 
    Pyrimidine is a crucial six-membered compound found in 

heterocyclic chemistry and a member of the alkaloids family. It plays 

a crucial part in a number of biological processes purine, cytosine, 

uracil, thymine, folic acid, and coenzymes are all processed as 

vitamins
(61)

.  

   Pyrimidines are heterocyclic substances with a ring structure made 

up of two nitrogen atoms and four carbon atoms. Furthermore, it takes 

the shape of 3,1-heterocyclic hexagonal diazines
(86)

. 

 
 

Figure (1-9) structure of Pyrimidine  

1.8.1. Synthesis of Pyrimidines compounds: 

 
   Zainab Sallal synthesis Pyrimidine compound [61] by reaction 

between chalcone [60] and urea in precense of sodium hydroxide and 

ethanol
(87)

 

 

 

Equation(1-24) synthesis of compound[61] 
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   Rana et al
 

synthesis Pyrimidine  [63]by reaction the chalcone 

[62]derivative with urea and with stirror  for (2-3 h)
(88)

 

 
 

 
Equation(1-25) synthesis of compound[63] 

 

 

   Panda SS et al synthesis of Pyrimidine[65] when the reaction between 

chalcon and urea has accure in precense of concentration hydrochloride 

acid
(89)

.  

 
Equation(1-26) synthesis of compound[65] 

 

1.9.Thiazine Compounds: 

 
   A thiazine compound has a ring of four carbon atoms, one nitrogen 

atom, and one sulfur atom. Thiazine has three isomers: 1,2-thiazine, 1,3-

thiazine, and 1,4-thiazine. These three are distinct from one another by 

the placement of the nitrogen and sulfur atoms in the ring he N-C-S 

linkage in the structure of 1, 3-thiazines is acknowledged to be a 

particularly valuable unit in the disciplines of medical and pharmaceutical 

chemistry. There have been reports of a range of biological activity for 

1,3-thiazines and its derivatives, including antibacterial and antifungal 

effects
. (90). 

 

Figure(1-10) isomers of thiazine 
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1.9.1.Synthesis of thiazine Compounds: 

 
   Syed et al synthesis the thiazine compound [67] by reaction between 

azachalcone [66 ] with thiourea
(91) 

 

 
Equation(1-27) synthesis of compound[67] 

 

 

   Ameen Synthesis thiazine derivative[69] by reaction chalcone [68] 

with thiourea and  ethanol ,10% sodiumhydroxide as catalest.
(92) 

 
Equation(1-28) synthesis of compound[69] 

 

 

    Hala M. Sabre,created thiazine compound [71] when chalcone [70] 

and thiourea had react in presence of ethanol and sodium hydroxide
(93)

 
 

 Equation(1-29) synthesis of compound[71] 
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   1.10.Oxazipen Compounds: 

 
   A seven-membered ring called an oxyazepine comprises five carbon 

atoms as well as oxygen and nitrogen. There are many variants of 

the  heterocyclic oxazepine. Over time, studies and reports on 

oxazepine synthesis have been made
(94) 

. Heterogeneous organic 

compounds with nitrogen in their composition have a wide range of 

medicinal uses. Oxazepine derivatives are one among them. 

Oxazepine molecules exist in three isomers: (1, 2), (1, 3), and (1, 4). 

This numbering depends on the location of the oxygen 

andnitrogen  atoms in the  seven-membered ring , When compared to 

the benzene ring, the ring is asymmetrical due to the increase in size. 

In order to alleviate the stress on the ring and make it more stable, the 

distribution of vacuum atoms causes it to adopt the shape of a boat
(95)

.  

 

 1.10.1. Synthesis of Oxazipen Compounds: 

  
   Fatin et al synthesis oxazipen derivative[74] by reaction of chalcone 

derivative [72] with ortho amino phenol [73] in presence of 

trimethylamine and ethanol
(96)

. 

 

Equation(1-30) synthesis of compound[74] 

 

  Kohei etal synthesis oxazipen compounds [77]  by reaction of 4-

methyl-2-aminophenol [75] with 1.2 equivalents of alkynone [76] in 

reflex for 19 h at 100C
0(97)

. 

 

 

Equation(1-31) synthesis of compound[78] 
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    Mohaned M.et al synthesis oxazipen compound  [81]by reaction of  

Schiff base [ 79] and compound [80 ] with reflex for 120h at 50C
(96) 

  

 

 
Equation(1-32) synthesis of compound[81] 

 

 

1.11. The biological activity: 

 
   Azo dyes have special biological functions as cleaning agents, 

chemotherapeutics, anti-inflammatory, anti-cancer, and anti-diabetic 

medications. Azo compounds are extremely colorful and have been 

used as dyes for pigment for a very long time, but due to their 

environmental resilience, electrical properties, and optical properties, 

azo compounds are of remarkable relevance
(97-99 (

. 

Azo dye compounds are used in a variety of industrial processes, such 

as photodynamic therapy, and have biological activity due to their 

employment in inflammatory, anticancer, antibacterial, and antifungal 

activities
(100  )

. 

   Recent reviews have examined the effects of pyridazine derivatives 

on analgesics and inflammation, antibiotics, epilepsy, cardiovascular 

disorders, and cancer
(101-105)

. Because of its therapeutic value, pyrazole 

core is crucial in the pharmaceutical industry for the creation of 

medications that are anticancer, antibacterial, antimicrobial, 

antifungal, etc
 (106-108) 

. It has been demonstrated that Schiff bases serve 

a number of biological purposes. These biological activities include 

those that have antifungal, antibacterial, antimalarial, anti-

proliferative, anti-inflammatory, antiviral, and antipyretic 

properties
(38)

.  
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1.12 Corrosion and it
,
s Effect: 

 
    Corrosion is the deterioration that metals and alloys sustain as a 

result of chemical or electrochemical interaction with their 

surroundings
(109)

. 

According to the different types of corrosive environments, corrosion 

reactions are divided into two categories: wet and dry corrosion
(110-111)

.     

   Corrosion is an issue that affects all uses of metals. The cost of 

maintaining and safeguarding the utilised materials increases due to 

corrosion damage. The creation of methods to control corrosion 

presents a challenge for researchers in this area. One of the attractive 

and most effective corrosion control methods for metals in contact 

with corrosive environments is the use of an inhibitor. Inhibitors 

reduce the corrosion of metallic materials by restricting the dissolution 

and consumption of metal. The bulk of the well-known inhibitors for 

the corrosion of steel in acidic conditions are organic chemicals 

containing nitrogen, sulphur, oxygen, or N-heterocyclic compounds 

with polar groups. Several studies have examined mild steel corrosion 

inhibitors in acidic environments
(112)

  

 

1.13 Cancer and Anti-cancer: 

  
According to a research from the World Health Organization (WHO), 

more than 13 million people would die from cancer worldwide in 

2030. According to estimates, before the age of 75, one in five persons 

may develop cancer.The majority of malignancies are distinguished by 

an uncontrolled proliferation of cells that lack differentiation as a 

result of the regulation of crucial enzymes and other proteins 

regulating cell division and proliferation
(113 ). Scientists have been 

interested in nitrogen-containing heterocyclic for a long time because 

of its diverse structural makeup and biological significance. The most 

recent advancements in nitrogen-containing heterocyclic compounds 

as prospective cancer chemotherapeutics are covered in the current 

paper. A nitrogen heterocyclic is present in almost 60% of distinct 

small compounds
(114 )

. Madia et al. (2021) designed and synthesized 

pyrimidine-based analogues and evaluated their anticancer activity 

against some cancer cell lines. Each of synthesized compounds 

showed excellent anticancer activity. Among them, 

compound 3 showed excellent activity 
(115)

.
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Figure(1-11) anticancer compounds containing pyrimidine ring 
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1.14.Aim of the Study: 
 

 1.Synthesis and characterization of new heterocyclic compounds                                   

derivatives and this include: 

 

a-Synthesis of new azo compounds and chalcon 

b-Synthesis of new five membern heterocyclic compounds 

(pyrazol,isoxazol)  

c-Synthesis of new six membern heterocyclic compounds 

(oxazine,thiazin) 

d-Synthesis of new seven member heterocyclic compounds 

(diazipen,oxazipen,thiazepin) 

          e- Synthesis of  new schiff base from thiadiazole. 

 

     2. Testing biological activity for some of the synthesized compounds 

on  different microorganisms. 

  

      3. Study the anti- corrosion for  some of the prepared compounds.   

      4. Study the anti- cancer for  some of the prepared compounds.   
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2.Experimental and Methods 

2.1. Chemicals:  

Table (2-1): Chemicals and their Suppliers: 

 

 

 

 

 

Purity% 

 

Supplier Chemicals 

98 CDH p-amino benzoic acid 

99 Merk o-amino phenole 

98 CDH Benzaldehyde 

99 CDH Dichloromethane 

99 BDH Dimethyl sulfoxide 

98 CDH 3,4-dichlorobenzaldehyde 

98 Sigma-Aldrich 2,4-dihydroxy acetophenone 

99 CDH 4-dimethylaminobenzaldehyde 

99.3 Sigma-Aldrich Ethanol 

98 Sigma-Aldrich Glacial acetic acid 

99 CDH Hydrazine hydrate 

99 Merk Hydrazin hydrochloride  

37 CDH Hydrochloric acid 

98 Sigma-Aldrich 4-hydroxy acetophenone 

98 CDH p-methoxy benzaldehyde 

99 CDH 3-methoxy-4-hydroxy  benzaldehyde 

99 Merk 4-Nitrobenzaldehyde 

99.8 CDH Pheniline diamine 

99 BDH Potassium hydroxide 

80 CDH Sodium hydroxide 

37 CDH Sodium nitrate 

98 BDH Thiocemicarbazide 

99 Merk Thio urea 

98 Merk o-thio aniline 

99 Sigma-Aldrich Urea 
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2.2 Instruments:   

1-Melting points were verified by hot stage SMP30 melting point 

apparatus.  

2-Infrared spectra were verified by Fourier Transform infrared 

SHIMADZU (8400 ) (FTIR) infrared spectrophotometer , KBr disc was 

performed by Babylon University . 

3- 
1
H-NMR Spectra  and  

13
C-NMR Spectra was verified on a Bruker 

(AC 400 ) NMR spectrometer, working at(400 MHz) for 
1
H-NMR and 

(100MHz) for 
13

C-NMR. All chemical shifts (δ) are reportede in ppm 

relative to tetramethylsilane (TMS) as references (δ=0.0 ppm) 

4- CHNS was used for characterization of  the prepared compounds  . 

5-The biological activity was performed by Microbiology Unite , 

Babylon Hospital 

6- The corrosion was verified by potentiometer and was  perfomed by 

Baghdad University .   

7-The anti-cancer was measured in an National Cell Bank of Iran (Pasteur 

Institute, Iran).    

2.3. Methods : 

2.3.1. Synthesis of Compound [S1]
(116)

: 

 

   P-Aminobenzoicacid (0.01mole, 1.37g) was dissolved in 17ml distill 

water and 3ml HCl at a temperature of (0-5)
0
C. The solution was then 

dropwise added (0.01 mole, 0.69g) of NaNO2 dissolved in (10 ml) 

distilled water for (15) minutes. The diazonium salt were add dropwise to 

the coupling component solution, which is maded using 

(0.01mole,1.520g) 2,4-dihydroxy acetophenone in ethanol with (1 g) 

sodium hydroxide in (10ml) distill water. after that, the precipitate was 
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filtered and washed with water ,the precipitate was recrystallized by 

absolute ethanol 
.
 

 

 2.3.2. Synthesis of Compound[S2]
(117)

: 

 

 (0.01 mole ,3  gm) of compound [S1] is dissolve in absolute ethanol and 

30% NaOH in mixture of ethanol and distilled water, was added as 

dropwise to [S1] compound with stirrer after that (0.01 mole ,1.5 gm)of 

aldehyde (4-hydroxy-3-methoxy benzaldehyde) was added ,the mixtur 

stirror for 6 hours and the the sediment was left in the refrigerator over 

night
.
 

2.3.3. Synthesis of Compound [S3,S4]
(19,20)

: 

 

   A mixture of chalcone [S2] (0.01 mol ,3 gm ),urea/ thiourea (0.01 

mol,0.6gm /0.76 gm) were dissolved in (30 mL ) of absolute ethanol and 

sodium hydroxide solution 10% (5 mL) was stirred for 4hrs, after that it 

was transferred into 20 mL of ice water with continuous stirring for 1 hrs, 

then left overnight. 

The precipitate made was filtered, washed and recrystallized by ethanol.
 

 

2.3.4. Synthesis of Compound [S5-S7]
(118) 

   A mixture of chalcone [S2] (0.01 mole,3 gm),was mixed with (0.01 

mole,1.08 gm, 1.09 gm, 1.25 gm) of 

compounds(phenylenediamine,orthoaminophenol,orthothioaminophenol) 

and dissolved in(30 ml) absolute ethanol and  few drops of sodium 
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hydroxide (10 %) was refluxed 3-4 hrs, with continuous stirring ,after that 

addition of (1 ml) of acetic acid and again reflexed for 3-4 hrs then kept 

in refrigerator for 24 hrs. The product was filtered ,washed and 

recrystallized by absolute ethanol
.
 

 

                        
   

 

2.3.5 Synthesis of Compounds [S8]
(119) 

 

    Chalcone [S2] (0.01 mole,3 gm) were dissolved in ethanol 99% (10ml) 

and (1.0gm) NaOH and refluxed with excess of (NH2NH2.H2O) (5-10ml) 

for 12hrs.at 75°C.
( 124 )

 

2.3.6 Synthesis of Compound [S9]
(119) 

 

     A mixture of chalcone (0.01 mole,3 gm) hydroxylamine hydrochloride 

(0.025g in 0.25 mL of water) in 5 mL ethanol 99% was added to sodium 

hydroxide solution (0.05g NaOH in 0.5mL of water). The mixture was 

refluxed in water bath for 8hr, cooling to room tempreture then freezing 
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overnight, the mixture was concentrated by destilating out the solvent 

under reduced pressure and then poured into crushed ice
.
. 

2.3.7 Synthesis of Compounds [S10]
(116) 

 

    At a temperature of 0 to 5 
0
C, (0.01mole, 1.37gm) of p-

aminobenzoicacid  was dissolved in 17ml of distiller's water and 3ml of 

HCl. The solution was then added dropwise for 15 minutes using 

(0.01mole ,0.69g) of NaNO2 dissolved in 10 ml of distilled water. The 

coupling component solution was created by mixing (0.01mole, 1.36gm 

of 4-hydroxyacetophenone in ethanol with 1 g of sodium hydroxide in 

10ml of distill water. The diazonium salt was added dropwise to this 

mixture. The precipitate was then filtered, washed with water, and 

recrystallized using 99% ethanol.      
  .

                                                         

     

2.3.8 Synthesis of Compound [S11]
(117) 

 

   (0.01 mole ,3  gm) of compound [S10] is dissolve in absolute ethanol 

and 30% NaOH in mixture of ethanol and distilled water, was added as 

dropwise to chalcon with stirrer after that (0.01 mole ,1.5 gm)of aldehyde 

(4-hydroxy-3-methoxybenzaldehyde) was added ,the mixtur stirror for 6 

hours and the the sediment was left in the refrigerator over night
. 

2.3.9 Synthesis of Compound [S12,S13]
(19-20)

: 
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    A mixture of chalcone [S11] (0.01 mol ,3 gm ),urea/ thiourea (0.01 

mol,0.6gm /0.76 gm) were dissolved in (30 mL ) of absolute ethanol and 

sodium hydroxide solution 10% (5 mL) was stirred for 4hrs, after that it 

was transferred into 20 mL of ice water with continuous stirring for 1 hrs, 

then left overnight. The precipitate made was filtered, washed and 

recrystallized by ethanol. 
 

 

2.3.10 Synthesis of Compound [S14-S16]
(118) 

                        

     

    A mixture of chalcone [S11] (0.01 mole,3 gm),was mixed with (0.01 

mole,1.08 gm, 1.09 gm, 1.25 gm) of 

compounds(phenylenediamine,orthoaminophenol,orthothio aminophenol) 

respectively  and dissolved in(30 ml) absolute ethanol and  few drops of 

sodium hydroxide (10 %) was refluxed 3-4 hrs, with continuous stirring 

,after that addition of (1 ml) of acetic acid and again reflexed for 3-4 hrs 

then kept in refrigerator for 24 hrs. The product was filtered ,washed and 

recrystallized by absolute ethanol
(123)

. 

2.3.11 Synthesis of Compounds [S17]
(119) 
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   Chalcone [S11] (0.01 mole,3 gm) were dissolved in ethanol 99% 

(10ml) and (1.0gm) NaOH and refluxed with excess of (NH2NH2.H2O) 

(5-10ml) for 12hrs.at 75°C.
( 124 )

 

 

 

2.3.12 Synthesis of Compound [S18]
(119) 

 

     A mixture of chalcone [S11] (0.01 mole,3gm), hydroxylamine 

hydrochloride (0.025g in 0.25 mL of water) in 5 mL ethanol 99% was 

added to sodium hydroxide solution (0.05g NaOH in 0.5mL of water). 

The mixture was refluxed in water bath for 8hr, cooling to room 

temperature then freezing overnight, the mixture was concentrated by 

destilating out the solvent under reduced pressure and then poured into 

crushed ice
 

 

2.3.13 Synthesis of Compound [S19]
(120) 

 

    (0.01mole, 2.58g) of compound [S10] and (0.01 mole, 0.91g) 

thiosemicarbazide were dissolved in (8 ml) POCl3, then was refluxed for 

(4) hours, after that (40 ml) distilled water was added  and refluxed for       

(4)hours ,then added (4 g) potassium hydroxide in (40ml) distilled  water. 

Then filtered and recrystallized by absolute ethanol
 

2.3.14 Synthesis of Compounds [S20-S25]
(121) 
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    0.01 mol of thiadiazoleamine reacts with (vanillin, benzaldehyde, p- 

methoxybenzaldehyde,dimethylaminobenzaldehyde,p-nitrobenzaldehyde, 

dichlorobenzaldehyde) to produce basic compounds (Schiff Base) after 

dissolving it in absolute ethanol with the presence of a few drops of 

glacial acetic acid. 

 

Table  (2-2) : Chemical Structure and Name of Preparation 

Compounds [S1-S25]:  

 

compound name compound structure comp. 

no. 

4-((5-acetyl-2,4-
dihydroxyphenyl)diazenyl) 
benzoic acid 

 

[S1] 

4-((E)-(2,4-dihydroxy-5-((Z)-3-(4-hydroxy-3-

methoxyphenyl)acryloyl)phenyl)diazenyl)benzoic 

acid 

 

[S2] 

4-((4,4-dihydroxy-5-(6-(4-hydroxy-3-

methoxyphenyl)-2-oxo-1,2,5,6-

tetrahydropyrimidin-4-

yl)phenyl)diazenyl)benzoic acid 

 

 

[S3] 

4-((4,4-dihydroxy-5-(6-(4-hydroxy-

3-methoxyphenyl)-2-thioxo-1,2,5,6-

tetrahydropyrimidin-4-

yl)phenyl)diazenyl)benzoic acid 

[S4] 
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4-((4,4-dihydroxy-5-(2-(4-hydroxy-

3-methoxyphenyl)-1H-

benzo[b][1,4]diazepin-4-

yl)phenyl)diazenyl)benzoic acid 

 

[S5] 

4-((4,4-dihydroxy-5-(4-(4-hydroxy-

3-methoxyphenyl)-4,5-

dihydrobenzo[b][1,4]oxazepin-2-

yl)phenyl)diazenyl)benzoic acid 

 

[S6] 

 

 

 

 

 

 
4-((4,4-dihydroxy-5-(4-(4-hydroxy-

3-methoxyphenyl)-4,5-

dihydrobenzo[b][1,4]oxazepin-2-

yl)phenyl)diazenyl)benzoic acid 

 

[S7] 

4-((4,4-dihydroxy-5-(5-(4-hydroxy-

3-methoxyphenyl)-1H-pyrazol-3-

yl)phenyl)diazenyl)benzoic acid 

 

 

 

  

[S8] 

4-((4,4-dihydroxy-5-(5-(4-

hydroxy-3-methoxyphenyl)-

4,5-dihydroisoxazol-3-

yl)phenyl)diazenyl)benzoic 

acid 
 

[S9] 

4-((5-acetyl-2-

hydroxyphenyl)diazenyl)benzoi

c acid 

 

[S10] 

4-((4-hydroxy-5-((E)-3-(4-hydroxy-

3-

methoxyphenyl)acryloyl)phenyl)diaz

enyl)benzoic acid 
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 [S11] 

 

4-((4-hydroxy-5-(6-(4-hydroxy-3-

methoxyphenyl)-2-oxo-1,2,5,6-

tetrahydropyrimidin-4-

yl)phenyl)diazenyl)benzoic acid 

 

[S12] 

4-((4-hydroxy-5-(6-(4-hydroxy-3-

methoxyphenyl)-2-thioxo-1,2,5,6-

tetrahydropyrimidin-4-

yl)phenyl)diazenyl)benzoic acid 

 

[S13] 

4-((4-hydroxy-5-(2-(4-hydroxy-3-

methoxyphenyl)-2,3-dihydro-1H-

benzo[b][1,4]diazepin-4-

yl)phenyl)diazenyl)benzoic acid 

 

[S14] 

4-((4-hydroxy-5-(2-(4-hydroxy-3-

methoxyphenyl)-2,3-

dihydrobenzo[b][1,4]oxazepin-4-

yl)phenyl)diazenyl)benzoic acid 

 

 

[S15] 

4-((4-hydroxy-5-(2-(4-hydroxy-3-

methoxyphenyl)-2,3-

dihydrobenzo[b][1,4]thiazepin-4-

yl)phenyl)diazenyl)benzoic acid 

 

[S16] 

4-((4-hydroxy-5-(5-(4-hydroxy-3-

methoxyphenyl)-4,5-dihydro-1H-

pyrazol-3-

yl)phenyl)diazenyl)benzoic acid 

 

[S17] 
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4-((4-hydroxy-5-(5-(4-hydroxy-3-

methoxyphenyl)-4,5-

dihydroisoxazol-3-

yl)phenyl)diazenyl)benzoic acid 

 

 

[S18] 

1-(3-((4-(5-amino-2,5-dihydro-1,3,4-

thiadiazol-2-yl)phenyl)diazenyl)-4-

hydroxyphenyl)ethanone 

 

 

[S19] 

1-(4-hydroxy-3-((4-(5-((3-hydroxy-4-

methoxybenzylidene)amino)-2,5-

dihydro-1,3,4-thiadiazol-2-

yl)phenyl)diazenyl)phenyl)ethanone 

 

[S20] 

1-(3-((4-(5-(benzylideneamino)-2,5-

dihydro-1,3,4-thiadiazol-2-

yl)phenyl)diazenyl)-4-

hydroxyphenyl)ethanone 

 

[S21] 

3-(2-hydroxy-3-((4-(5-((4-
methoxybenzylidene)amino)-2,5-
dihydro-1,3,4-thiadiazol-2-
yl)phenyl)diazenyl)phenyl)ethanone 

 

[S22] 

1-(3-((4-(5-((4-

(dimethylamino)benzylidene)amino)-

2,5-dihydro-1,3,4-thiadiazol-2-

yl)phenyl)diazenyl)-4-

hydroxyphenyl)ethanone 
 

[S23] 

1-(4-hydroxy-3-((4-(5-((2-

nitrobenzylidene)amino)-2,5-dihydro-

1,3,4-thiadiazol-2-

yl)phenyl)diazenyl)phenyl)ethanone 

 

[S24] 

1-(3-((4-(5-((3,4-

dichlorobenzylidene)amino)-2,5-

dihydro-1,3,4-thiadiazol-2-

yl)phenyl)diazenyl)-4-

hydroxyphenyl)ethanone  

[S25] 
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Table(2-3):Physical Properties to the Synthesized Compounds : 

Molecular 

formula 

Molecular 

Weight 

(g\mole) 

Color Yield 

(%) 

M.P 

(
0
C) 

Compound 

Number 

C15H12O5N2 300 orange-

red 

93 168-170 [S1] 

C23H18O7N2 418 Dark 

red 

91 149-150 [S2] 

C24H19O7N4 475 black 92 Oily [S3] 
C24H19O6N4S 492.5 light red 89 60-63 [S4] 
C29H23O6N4 520 black 90 Oily [S5] 
C29H23O7N3 524 dark red 74 Oily [S6] 

C29H23O6N3S 541 dark 

orange 

80 60-62 [S7] 

C23H17O6N4 445 orange 85 69-72 [S8] 
C23H16O7N3 464 black 88 67-69 [S9] 
C15H11O4N2 283 orange 90 165-167 [S10] 
C23H18O6N2 401 darck- 

red 

92 245-247 [S11] 

C24H20O6N4 458 darck 84 195-197 [S12] 
C24H20O5N4S 475 light red 80 80-83 [S13] 
C29H25O5N4 503 black 85 200-202 [S14] 
C29H23O6N3 507 black 74 Oily [S15] 

C29H23O5N3S 524  Pale 

orange 

76 65-67 [S16] 

C21H20O5N4 432 orange 75 62-64 [S17] 
C23H19O6N3 434 black 60 Oily [S18] 

C16H15O2N5S 341 brown 93 133-135 [S19] 
C24H21O4N5S 475 black 90 265-267 [S20] 
C23H19O2N5S 429  Pale 

red 

94 267-269 [S21] 

C24H21O3N5S 459 red 89 222-224 [S22] 
C25H24O2N6S 472 black 87 226-228 [S23] 
C23H18O4N6S 474 black 88 109-111 [S24] 

C23H17O2N5SCl2 497 red 90 277-279 [S25] 
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3.Results and Discussion 

3.1 Synthesis of Azo Compound [S1] : 

    The first reaction involve reaction of p-aminobenzoic acid as nucleophile  

(rich in electron) with nitrous ion to form diazonium salt, after (15 min) this 

diazonium reaction with coupling compound, The reaction should be carried 

out at (0-5°C) with continuous stirring to form azo dye. 

The FTIR (v, cm
-1

 ) spectrum exhibited absorption band at (1604) cm
-1

 for N=N 

and disappearance absorption band at (3363,3473) cm
-1

 for NH2, O-H (3267),C-

H Ar (3101), C=O carboxylic acid (1691), C=Oketon  (1650), N=N (1604) . 

 
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.6 for (H,OH) and signal at 2.6 for (H,CHalpha), (6H,Ar-H ) : 6.85-8.08. 

 
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 26.72 

for,C-Halpha , (118-132) for (12C,Ar-C),(167.26) for C=O carboxylic acid ,(196.57) 

for C=O ketone . 

 

 

 

 

   

                        Equation 3-1: Synthesis of Compound [S1] 

 

The mechanism of azo synthesis is shown below
(122)
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Scheme(1) The mechanism of azo synthesis
  

 

 

Figure (3-2)FT-IR Spectrum of compound[S1] 
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Figure(3.3)

  1
H-NMR of compound [S1]

 

 

Figure (3-4)
13

C-NMR of compound [S1] 
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3.2 Synthesis of compound[S2]: 

    Chalcone [S2] synthesized from azo dye(4-((5-acetyl-2,4-

dihydroxyphenyl)diazenyl) benzoic acid [S1] with aldehyde such as vanillin(4-

hydroxy-3-methoxy benzaldehyd) in presence  of ethanol as solvent and  (10% 

NaOH ,dissolved  in mix of ethanol and distill  water  as catalyst, When the 

hydroxyl group in the base accepts the hydrogen atom in the carbonyl group's 

alpha position, an aldol condensation process takes place, resulting in the 

release of a water molecule  

The FTIR(v, cm
-1

 ) spectrum  of compound [S2] exhibited absorption band at 

(1280)  cm
-1

 for O-CHether , (1620) cm
-1

 for C=C alpha , C-H Ar  (3173) , C=O 

carboxylic acid (1699), C=Oketone (1683), N=N  (1604). 

1
H-NMR(100MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.1 for (H,OH) and signal at 6.8-8.2 for ( 10H, CH Arom) , 

.  
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at (110-

131) for 18C- Ar-C and signal at 55.97 for, C-H alpha , (196) for C=O Ketone 

,(168) for C=O Carboxylic 

 

 

 

  

 

 

 

 

                          

Equation 3-2: Synthesis of Compound [S2] 
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The mechanism of chalcone synthesis is shown below
(123)

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scheme (2)The mechanism of chalcone synthesis: 
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 Figure (3-5) FT-IR Spectrum of compound[S2] 

 

 

Figure (3-6) 
1
H-NMR of compound [S2]
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Figure (3-7) 
13

C-NMR of compound [S2] 

 

3.3 Synthesis of compound[S3,S4]: 

(2-Oxo-pyrimidine,  2-thio-pyrimidine) These compounds were prepared from 

the reaction of (urea and thiourea) with ethanol in the presence of a few drops 

of sodium hydroxide with continuous stirring in an ice bath, and heterocyclic 

compounds with a hexagonal ring were produced when the chalcone interacted 

with urea  and thiourea as a result of that a viscous compound, while a powdery 

compound was produced when it interacted with thiourea. After the amine 

group disappeared in the first reaction, it reappeared in compounds [S3,S4] 

(3331,3423) as a result of the interaction of the chalcone with urea and 

thiourea.  

The FTIR(v, cm
-1

) spectrum  of compound [S3] exhibited absorption band at 

(3331)  cm
-1

 for N-H , and disappearance absorption band at (1683) cm
-1

 for 

C=O ketone, C-H Ar  (3173), C=O carboxylic acid (1695),N=N  (1595), C-OR (1282), 

C-H Ar (3070) 
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1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.6 for (H,OH) and signal at 3.4 for (H, CH Arom) ,8.4 for(H-NHendocyclic ) ,10.8 

for (HCOOH),1.5 for (H-CHendocyclic ) 

 

 

 

 

 

 

 

Equation 3-3: Synthesis of Compound [S3,S4] 

 

 

Figure (3-8) FT-IR Spectrum of compound[S3] 
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Figure (3-9) 
1
H-NMR of compound [S3]

 

 

The FTIR (v, cm
-1

 ): spectrum  of compound [S4] exhibited absorption band at 

(3435)  cm
-1

 for N-H , and disappearance absorption band at (1683) cm
-1

 for 

C=O keton, C-H Ar  (3045), C=O carboxylic acid (1683),N=N  (1606), C=S(1178),     

C-OR (1284),C-H Ar (3045). 

1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.6 for (H,OH) and signal at (6.8-8.01) for (H, CH Arom) ,8.12 for                            

(H-NHendocyclic ) ,9.7 for (HCOOH),1.3 for(H-CHendocyclic ) 

 

 

 13C-NMR(400MHz,DMSO-d6) : (δ, ppm) : 18C,Ar-C (111-131), C=O carboxylic 

acid (167.8), C,OR :(148), C,C-Halpha (56) ,C,C-Hendocyclic :(40.4) . 
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Figure (3-10) FT-IR Spectrum of compound[S4] 

 

 

Figure (3-11) 
1
H-NMR of compound [S4]
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Figure (3-12) 
13

C-NMR of compound [S4] 

 

3.4 Synthesis of compounds[S5-S7]  

The chalcone[S2] reacted with few 

compounds(phenylindiamine,oaminophenol,o-aminothiophenol) to  give new 

heterogeneous  compounds in precence of absolute ethanol as a solvent,the 

compounds that prepare are seven member heterocyclic compounds[S5-S7],The 

FT-IR showed aband at (3437) for N-H in the  FT-IR spectrum for [S5], while 

[S6,S7] don’t have band at that range ,and these compounds have a band at 

(1705,1650,1670) respectively for C=Ocarboxilic.  

The FTIR(v, cm
-1 

):  spectrum  of compound [S5] exhibited absorption band at 

(1278)  cm-
1
 for O-CHether , (3173) for C-H Ar  ,C=O carboxylic acid (1705), N-H 

(3437), N=N  (1602). 

1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.8 for (H,OH) and signal at 6.3-7.8 for (10H, CH Arom) ,3.887 for C-Halpha,10.8 

for (H ,COOH). 

.  
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13
C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at (148.7) 

for C-OH ,(154.1)  for C,OR ,(172) for C,COOH, (41.3) for C,C-H endocyclic . 

  

 

 

 

 

Equation 3-4: Synthesis of Compound [S5]  

  

Figure (3-13) FT-IR Spectrum of compound[S5] 
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Figure (3-14) 
1
H-NMR of compound [S5] 

 

 

Figure (3-15) 
13

C-NMR of compound [S5] 
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 Equation 3-5: Synthesis of Compound [S6,S7]  

The FTIR(v, cm
-1 

):  spectrum  of compound [S6] exhibited absorption band at 

(1280)  cm-
1
 for O-CHether,C-H Ar  (3173), C=O carboxylic acid (1650), N=N  (1602), 

C=CArom (1541). 

1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.8 for (H,OH) and signal at 6.3-7.8 for (12H, CH Arom) ,3.846 for H,CHalpha 

.  
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at (144.5) 

for C-OH ,(154.1)  for C,OR  , (115-145) for C,C-HArom  ,(41.1) for 

C,CHEndocyclic 

 

 

 

 Figure (3-16) FT-IR Spectrum of compound[S6] 
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Figure(3-17) 
1
HNMR of compound[S6] 

 

 

Figure(3-18) 
13

CNMR of compound[S6] 
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The FTIR (v, cm
-1 

): spectrum  of compound [S7] exhibited absorption band at 

(1650)for C=O carboxylic acid N=N  (1602)and disappearance band at (1683) for 

C=Oketone ,C-H Ar  (3080). 

1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.47 for (H,OH) and signal at 6.4-7.8 for (12H, CH Arom) , (C-HAlpha ):3.81, (C-

HEndocyclic ):1.8 

13
C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at (155.6) 

for C-OH ,(56.02)  for C-HAlpha , (115-135) for C,C-H Arom , (40.1) for C,C-

HEndocyclic. 

 

 

Figure (3-19) FT-IR Spectrum of compound[S7] 

 

Figure(3-20) 
1
HNMR of compound[S7] 
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Figure (3-21) 
13

C-NMR of compound [S7] 

3.5 Synthesis of compound [S8,S9] 

( Pyrazol  S5, Isoxazol  S6) These compounds with a five-ring were prepared 

from the interaction of (hydrazine hydrate, hydroxylamine hydrochloride ) 

compounds with ethanol in the presence of a few drops of sodium hydroxide 

with the presence of a reflex reaction. Paraffin oil was used during the reflex 

process so that the heat is distributed evenly on all parts of the round  flask. 

These two reactions formed five heterogeneous cyclic compounds. Through the 

experiment, it turned out that the compound isoxazole[S9] is a somewhat 

viscous compound, so there was difficulty in dealing with it.  

The FT-IR (v, cm
-1 

): spectrum of compound [S8] show some band:C-H Ar  

(3080), C=O carboxylic acid (1650), N-H (3416), N=N  (1604). 

1
H-NMR (400MHz,DMSO-d6) :(δ, ppm) (7H,Ar-H ) : 6.4-8.3,C-HAlpha (3.81) 

,O-H:6.44,C-H Endocyclic :1.9 

13
C-NMR (100MHz,DMSO-d6) :(δ, ppm): (110-131) for (18C,Ar-C),(169.33) 

for C=Ocarboxylic acid C,OH : 148.8 ,  (55.88) :C-HAlpha ,(40,51) :C,C-H Endocyclic .  

13
C-NMR spectrum showed signals at (110-160) for Ar-C ,signal at 186 for 

C=O carboxylic acid and disappearance signal at 26 for C-H alepha , appearance signal 

at (56,55) for C-N.  

 

                           Equation 3-6: Synthesis of Compound [S8]     
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Figure(3-22) FT-IR Spectrum of compound  [S8] 

 

 

Figure(3-23) 
1
H-NMR of compound [S8] 
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Figure(3-24) 
13

C-NMR of compound [S8] 

 

 

 

 

 

Equation 3-7: Synthesis of Compound [S9]     

The FT-IR(v, cm
-1 

):  spectrum of compound [S9] show some band as show in 

below: 

C-H Ar  (3100), C=O carboxylic acid (1654), N=N  (1581). And disapperence band at 

(1683) for C=OKeton . 

1
H-NMR (400MHz,DMSO-d6) :(δ, ppm) (7H,Ar-H ) : 6.1-7.5, C-H Alpha  (3.6) 

,O-H : 9.2 ,C-HEndocyclic :1.7 
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13
C-NMR (100MHz,DMSO-d6) :(δ, ppm) (117-131) for (12C,Ar-C),(170.8) for 

C=Ocarboxylic acid , (54.3) C,C-H Alpha ,(40.4) C,C-HEndocyclic. 

 

Figure(3-25) FT-IR Spectrum of compound  [S9] 

 

Figure(3-26) 
1
H-NMR of compound [S9] 
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Figure(3-27) 
13

C-NMR of compound [S9] 

 

3.6. Synthesis of compound [S10] 

The first reaction involve reaction of p-aminobenzoic acid as nucleophile  (rich 

in electron) with nitrous ion to form diazonium salt, after (15 min) this 

diazonium reaction with coupling compound (4- hydroxylbenzaldehyd), The 

reaction should be carried out at (0-5°C) with continuous stirring to form azo 

dye. 

 The FTIR(v, cm
-1

 ):   spectrum exhibited absorption  band at (1585) cm
-1

 for 

N=N  and disappearance absorption  band at (3363,3473) cm
-1

 for NH2, O-H 

(3267),C-H Ar (3101), C=O carboxylic acid (1654), C=Oketone  (1660). 

 

 
1
HNMR(400MHz,DMSO-d6) :(δ, ppm)  Spectrum showed appearance signal 

at 7.5-8.2  for (6H,Ar-H ),5.9 for  H-OH, 2.5 for C-H Alpha . 

13
C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 119-

132.4 for (12C,Ar C), 196.6 for C=Oketon ,167.7 C=O carboxylic , 154 C- OH,   26 

C-HAlpha  
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Equation 3-8: Synthesis of Compound [S10]     

 

Figure (3-28) FT-IR Spectrum of compound[S10] 

 

 

Figure(3-29) 
1
H-NMR of compound [S10] 
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Figure(3-30) 
13

C-NMR of compound [S10] 

 

3.7. Synthesis of compounds[S11]  

Chalcone [S11] synthesized from azo dye(4-((5-acetyl-2,4-

dihydroxyphenyl)diazenyl) benzoic acid [S10] with aldehyde such as 

vanillin(4-hydroxy benzaldehyd) in presence  of ethanol as solvent and  (10% 

NaOH ,dissolved  in mix of( ethanol and distill  water )  as catalyst, When the 

hydroxyl group in the base accepts the hydrogen atom in the carbonyl group's 

alpha position, an aldol condensation process takes place, resulting in the 

release of a water molecule , it was found that the absorbance was shifted due to 

the entry of a withdrawn group, which is the ether group (C- OR), in an  

aldehyde to synthesis chalcone. 

FT-IR (v, cm
-1

 ): spectrum  show band at 1654 for C=Ocarboxylic , (1604) cm
-1

  for  

N=N, O-H (3267),C-H Ar (3101), C=Oketone  (1660) . 

1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

6.1-7.5 for (6H,CHArom) and signal at 3.6 for (H,CHAlpha) ,(C-HEndocyclic) :1.65 . 
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 .  
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 110-140 

for (18C,Ar-C)and signal at 26.6 for,C-Halpha , (165) for C=Ocarboxylic acid (180) 

for C=Oketone 

 

 

 

 

 

                      

                      Equation 3-9: Synthesis of Compound [S11]   

 

   

Figure (3-31) FT-IR Spectrum of compound[S11] 
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Figure (3-31) 
1
H NMR of compound[S11] 

 

 

 

Figure(3-32) 
13

C-NMR of compound [S11] 
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3.10 Synthesis of compound[S12,S13]: 

(Oxazine  S12,Thiazen S13) These compounds were prepared from the reaction 

of (urea and thiourea) with ethanol in the presence of a few drops of sodium 

hydroxide with continuous stirring in an ice bath, and heterocyclic compounds 

with a hexagonal ring were produced when the chalcone interacted with urea as 

a result of that a viscous compound, while a powdery compound was produced 

when it interacted with thiourea. After the amine group disappeared in the first 

reaction, it reappeared in compounds [S12,S13] (3481,3483) as a result of the 

interaction of the chalcone with urea and thiourea. 

The FTIR(v, cm
-1

 ):  spectrum of compound [S12] exhibited absorption band at 

(1581) cm
-1

 for N=N and (1654) cm
-1

  for C=Ocarboxylic ,(1228) cm
-1

 for C,OREther 

O-H (3338), C-H Ar (3063), C-Halph (2829).   

 
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.4 for (H,OH) and signal at 3.6 for (H,CHalpha), (6H,Ar-H ) : 6.85-8.08 ,(H-

NH) :8.5.  

.  
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 117-

131for (12C,Ar-C)and signal at 54.99 for,C-Halpha, (167.26) for C=Ocarboxylic acid 

(196.57) for C=O ketone  , (40.5) for C,CHEndocyclic . 

 

  

 

 

 

 

 

 

 

Equation 3-10: Synthesis of Compound [S12,S13]    
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Figure (3-33) FT-IR Spectrum of compound [S12] 

 

 

Figure (3-34) 
1
H NMR of compound[S12] 
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Figure (3-35) 
13 

CNMR of compound[S12] 

 

 

The FTIR spectrum  of compound [S13] exhibited absorption band at (1581) 

cm
-1

 for N=N and (3483) cm
-1

 for N-H. 

IR (v, cm
-1

 ): O-H (3267),C-H Ar (3101), C=O carboxylic acid (1691), C=S :  (1654) 

, N-H: (3200). 

 

 
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.49 for (H,OH) and signal at 1.9 for (H, CH Endocyclic), (10H,Ar-H ) : 6.12-7.6 .  

.  
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 95-

132for (18C,Ar-C), and signal at 55.72 for, C-H alpha , (170.8) : C=O carboxylic acid  

(40.7) : C,C-H Endocyclic (186) :C,C-N Endocyclic . 
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Figure (3-36) FT-IR Spectrum of compound[S13] 

 

Figure (3-37) 
1
H NMR of compound[S13] 
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Figure (3-38) 
13 

CNMR of compound[S13] 

 

3.11 Synthesis of compounds[S14-S16] 

The chalcone[S11] reacted with some compounds(phenylin diamine,o-amino 

phenol,o-aminothiophenol) to  give new seven heterogeneous  compounds in 

precence of absolute ethanol as a solvent,the compounds that prepare are seven 

member heterocyclic compounds[S14-S16],The FT-IR showed aband at (3406) 

for N-H in the  FT-IR spectrum for [S14]                                                            

 FT-IR(v, cm
-1 

) spectrum  of compound [S14] exhibited absorption band at 

(1278)  cm-
1
 for O-CHether ,(3177) for C-H Ar  ,C=O carboxylic acid (1650), N-H 

(3406) .                   

1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.49 for (H,OH) and signal at 6.7-8.5 for (18H, CH Arom) , (HCOOH) :11.1,     

(N-H) :3.82, (C-HEndocyclic) :1.9. 

13
C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at (148.3) 

for C-OH ,(56.5)  for C-HAlpha , (110-152.4) : (18C,Ar-C) , (39.36) :               

C,C-HEndocyclic  
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                  Equation 3-11: Synthesis of Compound [S14]   

 

 

  

Figure (3-39) FT-IR Spectrum of compound[S14] 
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Figure (3-40) 
1
H NMR of compound[S14] 

 

Figure(3-41) 
13

CNMR of compound[S14] 
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Equation 3-12: Synthesis of Compound [S15,S16]    

 

The FTIR(v, cm
-1

 ) spectrum  of compound [S15] exhibited absorption band at 

(1593) cm-1 for N=N , (3481) cm
-1

 for O-H, C-H Ar (3101), C=O carboxylic acid 

(1691) , N-H (3267) . 

  
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.8 for (H,OH) and signal at 1.9 for (H,CH Endo cyclic) , (10H,Ar-H ) : 6.12-7.6. 

.  
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 111-140 

for : (18C,Ar-C), and signal at 56.12 for, C-H alpha, (140) : C-OH, (85.01,39.3) 

:2C,C-H Endo cyclic .  

 

 

 
Figure (3-42) FT-IR Spectrum of compound[S15] 
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Figure (3-43) 
1
H NMR of compound[S15] 

 

  

Figure(3-44) 
13

CNMR of compound[S15] 
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The FTIR (v, cm
-1

 ) spectrum  of compound [S16] exhibited absorption band at 

(1595) cm
-1

 for N=N.(1670) cm
-1

 for C=O Carboxylicacid , O-H (3423), C-H Ar 

(3101),C=N (1653). 

  
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

6.4 for (H,OH) and signal at 1.7 for (H,CH Endocyclic), (10H,Ar-H ) : 6.7-8.06   

.  
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 110-

151.8 for (18C,Ar-C), and signal at 56.07 for ,C-H alpha , (145.5) : C-OH , 

(168.2):C,COOH ,(39.1) :C,C-H Endocyclic .  

 

 

 

Figure (3-45) FT-IR Spectrum of compound[S16] 
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Figure (3-46) 
1
H NMR of compound[S16]  

 

Figure(3-47) 
13

CNMR of compound[S16] 
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3.12 Synthesis of compounds [S17,S18] 

( Pyrazol  S17, Isoxazol  S18) These compounds with a five-ring were prepared 

from the interaction of (hydrazine hydrate, hydroxylamine hydrochloride ) 

compounds with ethanol in the presence of a few drops of sodium hydroxide 

with the presence of a reflex reaction. Paraffin oil was used during the reflex 

process so that the heat is distributed evenly on all parts of the round  flask. 

These two reactions formed five heterogeneous cyclic compounds.  

 

 

 

 

Equation 3-12: Synthesis of Compound [S17] 

 

 

The FTIR spectrum  of compound [S17] exhibited absorption band at (1550) 

cm
-1

 for N=N  

IR (v, cm-1 ):(1600) cm
-1

 for C=O Crboxylicacid ,O-H (3383),C-H Ar (3200), 
  
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

7.10 for  N-H ,3.7 for C-HAlpha . (10H,Ar-H ) : 6.6-8.05 ,(C-HEndocyclic) : 1.6. 

 
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at (107-

151.8) for 18C,Ar-C, and signal at 56.0 for,C-Halpha , (145.5) : C-OH , (168.2): 

C,COO ,(39.12) :C,C-HEndocyclic .   
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Figure (3-48) FT-IR Spectrum of compound[S17]   

 

Figure (3-49) 
1
H NMR of compound[S17]  
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Figure(3-50) 
13

CNMR of compound[S17] 

 

 

 

 

 

 

Equation 3-13: Synthesis of Compound [S18] 

 

The FTIR (v, cm
-1

 ): spectrum  of compound [S18] exhibited absorption band at 

(1541) cm
-1

 for N=N ,(1654) cm
-1

 for C=O Crboxylicacid,O-H (3426),C-H Ar 

(3200). 

 

 

13C-NMR(100 MHz,DMSO-d6)  (δ, ppm) : (110-132) : (18C,Ar-C), (145.5) : 

C-OH , (169): C,COO,  (55.88): C-H Alpha ,(85.12,39.34) :2C,C-H Endocyclic . 
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Figure (3-51) FT-IR Spectrum of compound[S18] 

 

Figure (3-52) 
13

CNMR of compound[S18] 
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3.13 Synthesis of compound [S19] 

The azo dye was reacted with a thiosemicarbazide compound in the presence of 

POCl3 to form a thiadiazole compound, and the evidence for this is the 

appearance of band for NH2 at (3466-3327) according to the FT-IR technique, 
1
HNMR show the signal at(6.8) for H-Aroma. C-HAlpha ,(39.3) for C-NH2  

FT-IR (v, cm
-1 

): C-H Ar  (3090), C=O keton (1600), O-H (3437), N=N  (1583). 

1
H-NMR (400 MHz,DMSO-d6) :(δ, ppm) (C-HAlpha ): 2.5, (7H,Ar-H ) : 6.8-7.8. 

13
C-NMR (100 MHz,DMSO-d6):(δ, ppm) (C-HAlpha ): 26, (12C,Ar-C)               : 

(115-131), (C=O ): 196 . 

 

 

 

 

                           Equation 3.14 synthesis of compound[S19] 
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Scheme (1) Mechanism synthesis of the compound [S19]
(122)

  

 

 

Figure (3-53) FT-IR Spectrum of compound[S19] 

 

  

Figure(3-54) 
1
HNMR of compound[S19] 
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Figure (3-55)
13

CNMR of compound [S19] 

 

3.14 Synthesis of compound [S20]  

Thiadiadiazole reacts with aldehyde( vanillin) to form a Schiff base. According 

to the FT-IR technique, the amine group disappeared(3466-3327) and the C=N 

group appeared at(1664),
 
(1600):C=O Ketone . 

  

  

 

 

 

 

 

 

 

Equation 3.15 synthesis of compound[S20]  
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The FTIR(v, cm
-1

 ):  spectrum  of compound [S20] exhibited absorption band at 

(1664) cm
-1

 for C=N,O-H (3200),C-H Ar (3090), , N=N (1583). 
  
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

2.5 for C-H Alpha , 5.35 for O-H, (2H,C-HEndocyclic) : 3.8,4.01 , (CH=NSchiff)  : 

7.93, (H,CH Arom ) :6.6-7.7.  

 
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 197.4 

for C=OKeton and signal at 21.89 for,C-Halpha, (111-140) : (18C,Ar-C), (148.7) : 

C-OH , (197.4):C=OKeton,   

 

 

 

Figure (3-56) FT-IR Spectrum of compound[S20] 
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Figure(3-57) 
1
HNMR of compound[S20] 

 

 

Figure (3-58)
13

CNMR of compound [S20] 
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3.15 Synthesis of compound [S21]  

Thiadiadiazole reacts with aldehyde( benzaldehyd) to form a Schiff base. 

According to the FT-IR technique, the amine group disappeared(3466-3327) 

and the C=N group appeared at(1654) ,(1604) for C=Oketon ,(3100) for C-HAr .
 
 

The FTIR(v, cm
-1

 ):  spectrum  of compound [S20] exhibited absorption band at 

(1604) cm
-1

 for C=N Schiff  ,(1604) cm
-1

 for C=O ketone , N=N (1541), 

  
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

5.5 for O-H ,2.5 for C-H Alpha , (12H,Ar-H ) : 7.3-7.9 ,  (C-H Endocyclic) : 3.58, 

(CH-N Schiff) :8.6. 

 
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 111-

131.1 for (18C,Ar-C) and signal at 21.7 for, C-H alpha , (135.5) : CH=NSchiff 

 

 

 

 

 

 

 

 

Equation 3.16 synthesis of compound[S21]  
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                           Figure (3-59) FT-IR Spectrum of compound[S21] 

 

 

Figure(3-60) 
1
HNMR of compound[S21] 
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Figure (3-61)
13

CNMR of compound [S21]  

3.16 Synthesis of compound [S22]  

Thiadiadiazole reacts with aldehyde( P-methoxy benzaldehyd) to form a Schiff 

base. According to the FT-IR technique, the amine group disappeared(3466-

3327) and the C=N group appeared at(1647),(1604) for C=Oketon, (1541) for 

N=N
 
 

The FTIR (v, cm
-1

 ): spectrum  of compound [S20] exhibited absorption band at 

(1647) cm
-1

 for C=N  , O-H (3240),C-H alpha (2900) , (1604) cm
-1

 for C=O Keton , 

N=N (1541) . 

 
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

6.5-7.8 for  (11H,Ar-H ), for C-H Alpha : 2.5, H,C-HSchiff  : 8.59 ,                     

(H,C-H endocyclic ) : 3.8,4.2 

 

   

 

 

Equation 3.17 synthesis of compound[S22] 
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Figure (3-62) FT-IR Spectrum of compound[S22] 

 

 

Figure(3-63) 
1
HNMR of compound[S22]  
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3.17 Synthesis of compound [S23]  

Thiadiadiazole reacts with aldehyde( dimethyl aminobenzaldehyd) to form a 

Schiff base. According to the FT-IR technique, the amine group 

disappeared(3466-3327) and the C=N group appeared at(1670),(1600) for 

C=Oketon , (2810) for C-HAlpha 

The FTIR (v, cm
-1

 ):  spectrum  of compound [S23] exhibited absorption band 

at (1670) cm-1 for CH=NSchiff ,(1600) cm
-1

 for C=Oketonc , C-H Ar (3100), C=O 

ketonc (1600), N=N (1541).  

  
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

4.2 for  C-H Endocyclic ,2.5 for C-H Alpha , (11H,Ar-H ) : 6.7-8.4 , H,C-HSchiff :8.67 . 

 
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 111-

131.8 for (18C,Ar-C), and signal at 26.6 for,C-Halpha , (154.6) : C-OH , 

(163.1):CH=N Schiff, C=OKetone (190).    

 

 

 

 

 

 

 

 

Equation 3.18 synthesis of compound[S23] 
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Figure (3-64) FT-IR Spectrum of compound[S23]  

 

 

 

Figure(3-65) 
1
HNMR of compound[S23] 
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Figure(3-66) 

13
CNMR of compound[S23] 

3.18 Synthesis of compound [S24]  

Thiadiadiazole reacts with aldehyde(o-nitrobenzaldehyd) to form a Schiff base. 

According to the FT-IR technique, the amine group disappeared(3466-3327) 

and the C=N group appeared at(1680).  

The FTIR(v, cm
-1

 ):  spectrum  of compound [S24] exhibited absorption band at 

(1680) cm
-1

 for CH=NSchiff ,C-H Ar (3070), (1600) cm
-1

 for C=O ketone , N=N 

(1541), C-H Alpha (2980) . 

  
1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

9.1 for N-H ,2.5 for C-HAlpha , (11H,Ar-H ) : 6.8-7.8  ,(C-HEndocyclic) : 4.5 , 

(CH=N) :9.1. 

 
13

C-NMR (100 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 115-

131.8 for (18C,Ar-C), and signal at 134.56 for CH=NSchiff , (145.5) : C-OH ,   

C-HAlpha (26.68). 

 

.  

 

 

Equation 3.19 synthesis of compound[S24] 
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Figure (3-67) FT-IR Spectrum of compound[S24] 

 

 

 

Figure(3-68) 
1
HNMR of compound[S24] 
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Figure(3-69) 
13

CNMR of compound[S24]  

 

3.19 Synthesis of compound [S25]  

Thiadiadiazole reacts with aldehyde(dichlorobenzaldehyd) to form a Schiff 

base. According to the FT-IR technique, the amine group disappeared(3466-

3327) and the C=N group appeared at(1647), ),(1602) for C=Oketon, (1541) for 

N=N
  

The FTIR (v, cm
-1

 ): spectrum  of compound [S25] exhibited absorption band at 

(1647) cm
-1

 for C=N,(1602) cm
-1

 for C=Oketone ,O-H (3100),C-H alpha (2877), 

C=O keton (1602), N=N (1541), CH=NSchiff (1647) . 

 

1
H-NMR(400MHz,DMSO-d6) :(δ, ppm) Spectrum showed appearance signal at 

8.26 for  CH=NSchiff ,2.51 for C-HAlpha , (11H,Ar-H ) : 6.3-7.9 ,(C-HEndocyclic) : 

3.9 
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13
C-NMR (400 MHz,DMSO-d6) :(δ, ppm) spectrum showed signals at 111-131 

for (18C,Ar-C), and signal at 26.0 for, C-H alpha , (135) : CH=N Schiff, (190) 

:C=O Ketone 

 

 

 

  

 

 

 

 

Equation 3.20 synthesis of compound[S25]  

Figure (3-70) FT-IR Spectrum of compound[S25] 

 

 

 



 
Chapter Three                                             Results and Discussions 

 

34 
 

 

Figure(3-71) 
1
HNMR of compound[S25]  

 

Figure(3-72) 
13

CNMR of compound[S25] 

  

 

 

 

 



 
Chapter Three                                             Results and Discussions 

 

37 
 

Table( 3-1): C.H.N.S data of the prepared compounds [S1-S25] 

Comp.No C% 

Calculation 

C% 

Measure 

H% 

Calculation 

H% 

Measure 

N% 

Calculation 

N% 

Measure  

S% 

Calculation  

S% 

Measure 

[S1] 60.34 60 4.25 4.03 9.6 5.8 - - 

[S2] 66.32 65.8 4.5 4.01 13.63 13.2 - - 

[S3] 61.41 60.0 4.1 3.7 12.2 11.5 - - 

[S4] 59.7 58.7 4.3 3.6 17.6 17.06 6.5 5.9 

[S5] 67.02 66.71 4.2 3.7 10.7 10 - - 

[S6] 66.7 65.9 4.5 3.9 8.6 8.07 - - 

[S7] 64.4 63.86 4.3 3.6 7.7 6.99 6.5 5.089 

[S8] 62.4 61.8 3.8 3.06 12.5 11.91 - - 

[S9] 59.5 58.9 3.4 2.5 9.7 8.3 - - 

[S10] 63.6 62.84 3.8 3.03 9.9 9.0 - - 

[S11] 66.02 65.67 4.30 3.95 6.6 6.01 - - 

[S12] 62.8 62.06 3.93 3.03 12.22 11.9 - - 

[S13] 60.75 59.99 3.79 3.0 11.8 11.01 6.75 5.98 

[S14] 68.50 67.8 4.33 3.79 11.02 10.69 - - 

[S15] 77.67 69.99 4.91 4.0 9.37 8.79 - - 

[S16] 66.41 65.85 4.198 3.47 8.01 7.87 6.106 5.87 

[S17] 64.48 63.85 3.73 2.96 13.08 12.57 - - 

[S18] 64.33 63.87 3.49 2.69 9.79 9.05 - - 

[S19] 56.5 55.9 4.3 3.8 20.5 21.9 9.3 8.58 

[S20] 61.6 60.98 4.4 3.9 14.7 14.05 6.7 5.9 

[S21] 64.5 63.99 4.4 3.56 16.3 15.86 7.4 6.8 

[S22] 62.2 61.8 4.5 3.95 15.45 14.98 7.6 7.02 

[S23] 63.5 62.98 5.6 5.08 17.7 16.87 6.7 5.98 

[S24] 58.2 57.6 3.7 3.01 17.7 16.8 6.6 6.04 

[S25] 55.5 54.8 3.4 2.98 14.4 13.8 6.4 5.7 
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Biological Activity:  3.18 

In this study, the activity of some types of bacteria  Staphylococcus 

epiderimidis,  pseudomonas ( gram positive) and  Klipsiella , E. coli (gram 

negative)were measured by an agar disc, where the compounds dissolved  in 

dimethyl sulfoxide (DMSO) at a concentration of( 10
-3

 M). It was observed that 

the compounds differed in their sensitivity according to the different types of 

bacteria. In the gram positive(pseudomonas) bacteria, compound [S4 ]appeared 

to be more effective than the rest of the compounds because it contained sulfur 

in its composition, while this effect was less with staph bacteria. While in the 

negative gram, the compound[S5] showed a little effect on (E. coli) bacteria, 

while the same compound showed a high effect on (Klipsiella ) bacteria due to 

the presence of the nitrogen element in a greater amount. According to the 

results the compounds who had strong anti-bacterial action because of their 

structural contact with certain bacteria's cell walls, which resulted in high 

inhibition.                                  
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Image (3-1) :Effect of compounds[S2-S5] on  Staphylococcus Epiderimidis, 

pseudomonas, Klebsiella pneumoniae, and E.Coli.  

 

 

Table(3-2) antibacterial activity of the compounds[S2-S5]         

E.Coli Klebsiella 

pneumoniae 

pseudomonas Staphylococcus 

Epiderimidis 

No. 

of 

com 

23 25 22 27 S2 

23 19 22 26 S3 

30 26 33 9 S4 

11 25 23 25 S5 

 

3.19 Corrosion Measurement: 

The corrosion inhibition of prepared compounds[S11,S13,S18] Have been 

studied on Carbone Steele surface area in (0.1) M hydrochloric acid solution at 

different temperature (293-303-313)K. polarization method was used to 

evaluate the inhibition efficiency of the above compounds, IE% was calculated 

in the equation below: 

    
(     )  (     )

(     ) 
                          

Where (icorr)ois the corrosion current density in the absence of inhibitors, (icorr) 

is the corrosion current density in the presence of inhibitors 
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Table 3.2 showed good inhibition efficiency for the synthesis compounds at 

different temperatures ,that give a maximum inhibition efficiency IE% result 

indicate that ring substitution in the designed compounds has a significant 

effect on the corrosion inhibition. It has been suggested that heteroatoms in the 

compound nucleus, polar functional groups, and conjugated double bonds as 

part of substitution have a key influence in the effectiveness of the inhibition. 

Table (3-3)  Corrosion parameters for blank and compound  in HCl 

solutions and different compound. 

 

 

E corrosion, V 

Comp. Temp. E corr. I corr. I corr./ r Resis. 
Anodi

c β Cathodic β 
Corr. 

rate, 
IE% 

Blank 

293 -0.430 248.9 2.489E-4 114.5 0.100 0.189 1.222 - 

303 -0.404 257.8 2.578E-4 89.47 0.192 0.073 1.265 - 

313 -0.382 275.1 2.751E-4 97.71 0.158 0.102 1.350 - 

S11 

293 -0.565 11.79 2.358E-5 3838 0.177 0.253 0.116 95 

303 -0.601 13.57 2.713E-5 4965 0.287 0.337 0.133 95 

313 -0.627 15.28 3.055E-5 4677 0.345 0.315 0.150 94 

S13 

293 -0.568 17.17 3.434E-5 5251 0.402 0.430 0.169 93 

303 -0.481 18.86 3.771E-5 3947 0.243 0.581 0.185 93 

313 -0.626 20.50 4.099E-5 4119 0.482 0.326 0.201 93 

S18 

293 -0.590 22.47 4.494E-5 3338 0.325 0.369 0.221 91 

303 -0.609 23.56 4.711E-5 3486 0.384 0.373 0.231 91 

313 -0.637 23.92 4.783E-5 3120 0.396 0.303 0.235 91 
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I corrosion, μA 

I corrosion per surface area, A/cm² 

Polarization Resistance, Ω 

Anodic β Tafel constant, V/decade 

Cathodic β Tafel constant, V/decade 

Corrosion rate, mm/year 

IE% inhibition efficiency 

 

Figure 3-74 Polarization curves for corrosion of blank HCl solution. 
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Figure 3-75 Polarization curves for corrosion of [S11]. 

 

 

Figure 3-76 Polarization curves for corrosion of [S13]. 
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Figure  3-78 Polarization curves for corrosion of [S18].  

 

 

3.20 Anti-Cancer Measurements: 

In this study, the breast cancer cell line (mcf7) and the healthy cell line (mcf10) 

were used for comparison and to find out the extent of their effectiveness on 

human body cells and the possibility of using them as cancer drugs. Then the 

test (MTT) was used for the biological examination of all cells. When studying 

the effect of compounds (S1,S17,S19 ) On the growth process of cancerous cell 

lines of breast cancer (mcf7 ) and normal healthy cells (mcf10 ) it was observed 

that the compound  [S17] has  value of IC50 equal to(237.5mg/ml ) and was for 

compound [S19] (196.6mg/ml) ,So that the [S17,S19] have low effect on the 

breast cancer than [S1] (37.5mg/ml) . While on the normal healthy cells (mcf10), 

the value of IC50 for compound [S1] equal to (200.3mg/ml) and for [S17,S19] 

equal to (601.4mg/ml,675.0mg/ml) respectively so that lead to know these two 

compounds have high effect on the cells. 
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Effective of compound [S1] on normal breast cells 

 

 

                    Image(3-2) compound [S1] on normal breast cells       

            

Table(3-4) The anti-cancer cultures of compound [S1]on  normal breast 

cancer cells  

 

IC50 200.3 µg/mL 

 

 

0

50

100

1 2 3 4 5 6 7 8 9 10

90.84 
85.11 

64.31 

44.75 
38.07 

V
ia

b
ili

ty
 (

%
) 

Concentration (µg/mL) 

S1 

Sample ID S1
Concentration (µg/mL)

absorption at 570 nm 0.498 0.454 0.401 0.491 0.333 0.341 0.213 0.256 0.200 0.199

Viability (%) 95.04 86.64 76.53 93.70 63.55 65.08 40.65 48.85 38.17 37.98

Average Viability (%)

Standard Deviation (±)

90.84 85.11 64.31 44.75 38.07

7.4 22.22 66.66 200 600

5.94 12.14 1.08 5.80 0.13
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Effective of compound [S17] on normal breast cells 

                                    
                                                           

                    Image(3-3) compound [S11] on normal breast cells       

            

Table(3-5) The anti-cancer cultures of compound [S17]on  normal breast 

cancer cells  

 

IC50 601.4 µg/mL 
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98.76 
91.41 

78.53 
70.23 

43.32 

V
ia

b
ili

ty
 (

%
) 

Concentration (µg/mL) 

S17 

Sample ID S17
Concentration (µg/mL)

absorption at 570 nm 0.522 0.513 0.477 0.481 0.401 0.422 0.380 0.356 0.211 0.243

Viability (%) 99.62 97.90 91.03 91.79 76.53 80.53 72.52 67.94 40.27 46.37

Average Viability (%)

Standard Deviation (±)

98.76 91.41 78.53 70.23 43.32

7.4 22.22 66.66 200 600

1.21 0.54 2.83 3.24 4.32
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Effect of compound [S19] on  normal breast cancer cells 

                          

Image(3-4) compound [S11] on normal breast cells 

 

Table(3-6) The anti-cancer cultures of compound [S19]on  normal breast 

cancer 

 

     

IC50 675.0 µg/mL 

0

50

100

1 2 3 4 5 6 7 8 9 10

97.04 
90.55 

77.29 
69.08 

46.09 

V
ia

b
ili

ty
 (

%
) 

Concentration (µg/mL) 

S19 

Sample ID S19
Concentration (µg/mL)

absorption at 570 nm 0.516 0.501 0.483 0.466 0.421 0.389 0.351 0.373 0.233 0.250

Viability (%) 98.47 95.61 92.18 88.93 80.34 74.24 66.98 71.18 44.47 47.71

Average Viability (%)

Standard Deviation (±)

7.4 22.22 66.66 200 600

2.02 2.29 4.32 2.97 2.29

97.04 90.55 77.29 69.08 46.09
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Effect of compound [S1] on  breast cancer cells 

 

Image(3-5) compound [S1] on breast cancer cells  

 

Table(3-7) The anti-cancer cultures of compound [S1]on  breast cancer 

cells  

 

IC50 37.5 µg/mL 
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72.07 

50.26 
41.77 

35.11 

19.09 V
ia

b
ili

ty
 (

%
) 

Concentration (µg/mL) 

S1 

Sample ID S1
Concentration (µg/mL)

absorption at 570 nm 0.396 0.427 0.281 0.293 0.240 0.237 0.195 0.206 0.105 0.113

Viability (%) 69.35 74.78 49.21 51.31 42.03 41.51 34.15 36.08 18.39 19.79

Average Viability (%)

Standard Deviation (±)

72.07 50.26 41.77 35.11 19.09

7.4 22.22 66.66 200 600

3.84 1.49 0.37 1.36 0.99
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Effect of compound [S17] on  breast cancer cells 

 

Image(3-6) compound [S17] on breast cancer cells  

 

Table(3-8) The anti-cancer cultures of compound [S17]on  breast cancer 

cells  

 

IC50 237.5 µg/mL 
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S17 

Sample ID S17
Concentration (µg/mL)

absorption at 570 nm 0.511 0.490 0.458 0.405 0.356 0.414 0.368 0.270 0.185 0.218

Viability (%) 89.49 85.81 80.21 70.93 62.35 72.50 64.45 47.29 32.40 38.18

Average Viability (%)

Standard Deviation (±)

87.65 75.57 67.43 55.87 35.29

7.4 22.22 66.66 200 600

2.60 6.56 7.18 12.14 4.09
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Effect of compound [S19] on  breast cancer cells 

   

Image(3-7) compound [S19] on breast cancer cells  

Table(3-9) The anti-cancer cultures of compound [S19]on  breast cancer 

cells  

 

IC50 196.6 µg/mL 
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Concentration (µg/mL)

absorption at 570 nm 0.536 0.467 0.501 0.481 0.439 0.389 0.266 0.266 0.159 0.203

Viability (%) 93.87 81.79 87.74 84.24 76.88 68.13 46.58 46.58 27.85 35.55

Average Viability (%)

Standard Deviation (±)

7.4 22.22 66.66 200 600

8.54 2.48 6.19 0.00 5.45

87.83 85.99 72.50 46.58 31.70



 
Chapter Three                                             Results and Discussions 

 

444 
 

 

Table (3-10) Acomparision between IC50 values of compounds [S1,S17,S19] 

on normal breast cells and cancer breast cells. 

Synthesis compounds IC50 values 

(normal cell) 

IC50 values 

(cancer cell) 

S1 4-((5-acetyl-2,4-          

dihydroxyphenyl)diazenyl) 

benzoic acid                                                   

200.3 37.5 

S17 -((2- hydroxy-5-(5-(4-hydroxy-3-

methoxyphenyl)-4,5-dihydro-1H-

pyrazol-3-yl)phenyl)diazenyl)benzoic 

acid 

601.4 237.5 

S19 -(3-((4-(5- amino-2,5-dihydro-1,3,4-

thiadiazol-2-yl)phenyl)diazenyl)-4-

hydroxyphenyl)ethanone 

675.0 196.6 
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3.21 Conclusions: 

1.  synthesis of azo dye ,chalcon with a high yield . 

2. Several new heterocyclic compounds were synthesized from chalcon with 

very good yield. 

3.Several  new Schiff- base heterocyclic compounds were synthesized from 

thiadiazole amine with very good yield and confirmed by FT-IR,
1
HNMR and 

13
CNMR. 

4. The physical properties of these compounds have been investigated. 

5.Study the biological activity of the (five and six )membered heterocyclic 

compounds and were achieved excellent results, Due to the presence of sulfur 

in its chemical makeup, compound [S4] was found to be more effective against 

bacteria than its peers. 

6. The corrosion resistance of some compounds[S11,S13,S18] has been studied 

and it was found that the tested compounds are good anti-corrosion. 

  7.The anti-cancer test for some compounds[S1,S17,S19]  show  a high effect 

on the breast cancer cell ,so it is represented  a good anti-cancer. 
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3.22. Suggestion For Future Work: 

1.Synthesis of new five, six and seven heterocyclic compounds from chalcon. 

2. Synthesis of imidazole derivatives from chalcon. 

3.Synthesis of new Schiff base from the thiadiazole amine . 

4. Synthesis of new Azo compounds from the thiadiazole amine . 

5. Synthesis of Chalcone Imine from Chalcone compounds 

6. Study the anti-cancer of the prepared compounds. 

7. Study the  anti-corrosion of the prepared compounds. 

8.Study the anti-oxidant of the prepared compounds. 



I 
 

References: 

 [1] Hossain, M., Nanda, A. K. (2018). A review on heterocyclic: 

synthesis and their application in medicinal chemistry of imidazole 

moiety. Science, 6(5), 83-94.‏ 

 

[2] Nilima D. M.,Prof. Dr.Neelu Jain, (2021).Heterocyclic compounds 

And The applications in the Field Of Biology :A Detailed 

Study.Nat,Volatiles & Essent.Oils,; 8(4);13223-13229 

 

 [3] Amel F.,(2017) A Review: Biological Importance of Heterocyclic     

Compounds Article · December 2017  

 [4] Sravan Kumar, J., Alam, M. A., Gurrapu, S., Nelson, G., Williams, 

M., Corsello, M. A., ... & Mereddy, V. R. (2013). Synthesis and 

biological evaluation of novel benzoxaboroles as potential antimicrobial 

and anticancer agents. Journal of Heterocyclic Chemistry, 50(4), 814-

820. 

 :Hossain, M., Nanda, A. K. (2018). A review on heterocyclic [5] ‏

synthesis and their application in medicinal chemistry of imidazole 

moiety. Science, 6(5), 83-94.‏ 

 [6] Majid M. Heravi, Vahideh Zadsirjan, (2020),Prescribed drugs 

containing nitrogen heterocycles: an overview,National Library of 

Medicine. 

 [7] Nilima Dn. Mahajan  , Prof. Dr. Neelu Jain,(2021) ,Heterocyclic 

Compounds And Their Applications In The Field Of Biology: A Detailed 

Study, NVEO - Natural Volatiles & Essential ,E-ISSN: 2148-9637. 

 

[8] Ali H.ahmed , Ibtisam K.Jassim , (2019) , Synthesis, 

identification and antibacterial study for some new heterocyclic 

compounds  ,Biochem.Cell.Arch.vol.19,No.2,pp.4563-4571.          

‏ 

[9] Atia A.J., and Al-Mufrgeiy S.S,   ) 2012 ‏) ,Synthesis and Antibacterial 

Activities of New 3-Amino-2-Methyl-Quinazolin-4 (3h)-One Derivatives, 

Am. J. Chem;2(3),150-156 . 

[10] Taj T., Kamble R.R., Gireesh T., and Badami B .V, ( 2011).An 

expeditious green synthesis of Schiff bases and azetidinones derivatives 

with 1,2,4-triazoles, J. Chem. Sci,123 (5), 657–666. 

https://pubmed.ncbi.nlm.nih.gov/?term=Heravi%20MM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zadsirjan%20V%5BAuthor%5D


II 
 

[11]. Kahveci, B.; Menteşe, E.; Akkaya, E.; Yılmaz, F.; Doğan, İ.S.; 

Özel, , ( 2014( ,Synthesis of some novel 1,2,4- triazol-3-one derivatives 

bearing the salicyl moiety and their anticonvulsant activities, Arch. 

Pharm. Chem. Life Sci., 347, 449-455 . 

[12] Abdullah H.M., Jassim I.K., Safi M.N., (2012(,Synthesis and 

characterization of new heterocyclic compounds with studying its 

biological activity, Karbala J. Pharm. Sci., 4, 115–135 . 

[13] Sripriya1 S., Subha C., and Selvaraj A, (2013),The Inhibition 

Chemistry of 2-Amino, 5-Phenyl 1, 3, 4- Triazole for Aluminium in 

Hydrochloric Acid Solution, IOSR- JAC,6 (2), 25-29. 

[14] Sengupta A.K., and Garg M, (1988), Studies on Potential Pestisides-

Part XIV Synthesis and Biological Activities of Some New 

Thiosemicarbazide and Triazole Derivatives, Def. Sci., 31 (2): 91-96  

[15] Er J.C., Tang M.K., Chia C.G., Liew H., Vendrell M., and Chang 

Y.T,(2014) , Megastockes BODIPY-triazoles as Environmentally 

Sensitive Turn-on Fluorescent Dyes, J. Chem. Sci.,4: 2168-2176  

[16] Bulut VN., Duran C., Gundogdu A., Soylak M, Yildirim N., and 

Tufekci M., (2010) , A Triazole Derivatives as A New Acid-Base 

Indicator, Bull. Chem. Soc. Ethiop. 24 (3): 457-460 . 

 ,.Cassani S., Kovarich S., Roy PP., VanderWal L., and Gramatica P‏[17]

(2013) , Daphnia and Fish Toxicity of (Benzo)triazoles: Validated QSAR 

Models, and Interspecies Quantitative Activity-Activity 

Modeling,J.Haz.Mat.,258-259:50-60 . 

 Nagham M A., (2016) ,"Synthesis and Biological Study of Hetero‏[18]

(Atoms and Cycles) Compounds" , Der PharmaChemica, 8(6), 40-48p. 

(19) Mr. Azam Z. Shaikh, Mrs. Harsha Jadhav, Ms. DarshanaM.Borse, 

Mr. Ritik. S. Jain(2021)-14-2-11.html, A Short Review on Structures and 

Synthesis of some Heterocyclic Compounds. 

 

(20) P.N. Kalaria, S.C. Karad, D.K. Raval(2018) A review on diverse 

heterocyclic compounds as the privileged scaffolds in antimalarial drug 

discovery  

[21] T. Eren; M., Kose; N., Kurtoglu; G., Ceyhan; V. McKee and V. 

Kurtoglu , (2015) , Inorg. Chim. Acta, 430, 268-279. 



III 
 

 N.T., Abdel-Ghani; A.M., Mansour Abo El-Ghar; M.F., El-Borady‏[22]

O.M. and Shorafa H , (2015) , Inorg. Chim. Acta, 435, 187-193. 

‏[23] N.S.Al. Obaidi ,O.D .A.sattar ,F.F.Hadi, A.S,Ali,and 

B.Th.Zaki,(2018) ,Synthesis and Characterization of Some Azo Dyes 

Derived from 4- Aminoacetophenone, 1, 4 Phenylene Diamine and 

Studying its Dyeing Performance and Antibacterial Activity,J Biochem 

Tech 9(4): 33-42. 

(24) Ganguly, D., Jain, C. K., Santra, R. C., Roychoudhury, S.,Majumder, 

H. K., Mondal, T. K., & Das, S. (2017). Anticancer Activity of a 

Complex of CuII with 2‐(2‐hydroxyphenylazo)‐indole‐3/‐acetic Acid on 

three different Cancer Cell Lines: A Novel Feature for Azo 

Complexes. ChemistrySelect, 2(6), 2044-2054. 

 

 &,.Maliyappa, M. R., Keshavayya, J., Mahanthappa, M., Shivaraj, Y (25) ‏

Basavarajappa, K. V. (2020). 6-Substituted benzothiazole based dispersed 

azo dyes having pyrazole moiety: synthesis, characterization, 

electrochemical and DFT studies. Journal of Molecular Structure, 1199, 

  .‏.126959

(26) N.A. Alrazzaq ,S.abdulla Aowda and A.Jasim Atiyah , (2018), 

synthesis and characterization of new 1,2,4-triazole derivaties from 2-

naphthol ,vol(26).  

(27) Mohammed G. A Al-Khuzaie  and Suaad M. H. Al-Majidi, (2020), 

Synthesis and Characterization of New Azo Compounds Linked to 

1,Naphthalimide as New Fluorescent Dispersed Dyes for Cotton Fibers  

 

 Abdulridha, A. A. (2020) ‘Corrosion inhibition of carbon steel in 1‏[28]

M H2SO4 using new Azo Schiff compound: Electrochemical, gravimetric, 

adsorption, surface and DFT studies’, Journal of Molecular Liquids, 315, 

p. 113690. 

 

[29] B.Manjuntha ,Y.Bodke ,N. Obaiah and  Lohith T  N, Coumarin-

(2021), Benzothiazole Based Azo Dyes: Synthesis, Characterization, 

Computational, Photophysical and Biological Studies .V 1246,131170 

jornal of molecular structure  . 

[30] E.M. Flefel , W. I. El-Sofany , M. El-Shahat , A. Naqvi  and E. 

Assirey, (2018 ) , Synthesis, Molecular Docking and In Vitro Screening 

of Some Newly Synthesized Triazolopyridine, Pyridotriazine and 

Pyridine–Pyrazole Hybrid Derivatives ,Molecules ,23,2548 



IV 
 

[31] A.Kudelko,M. Olesiejuk, M.Luczynski, M.Swiatkowski, T.Sieranski 

and R.Kruszynski, (2020)  1,3,4-Thiadiazole-Containing Azo Dyes: 

Synthesis, Spectroscopic Properties and Molecular structure ,Molecules 

,25,2822 

[32] Abdel-Wahab, B.F., Abdel-Aziz, H.A., Ahmed, E.M. (2009) 

Synthesis and antimicrobial evaluation of some 1,3-thiazole, 1,3,4-

thiadiazole, 1,2,4-triazole, and 1,2,4-triazolo[3,4-b] [1,3,4]-thiadiazine 

derivatives including a 5-(benzofuran-2-yl)-1-phenylpyrazole moiety. 

Monatsh Chem, 140: 601–605. 

[33]Matysiak, J., Malinski, Z. (2007)  2-(2,4-dihydroxyphenyl)-1,3,4 

thiadiazole analogues: antifungal activity In Vitro against Candida 

species. Rus J Bioorg Chem ; 33: 594-601. 

[34] Kadi, A.A., Al-Abdullah, E.S., Shehata, I.A., Habib, E.A., Ibrahim, 

T.M., El-Emam, A.A. (2010) Synthesis, antimicrobial and anti-

inflammatory activities of novel 5-(1-adamantyl)-1,3,4- thiadiazole 

derivatives. Euro J Med Chem ,45: 5006-5011. 

 Zheng, K.B., He, J., Zhang, J. (2008)  Synthesis and antitumor [35]‏

activity of N1-acetylamino- (5- alkyl/aryl-1,3,4-thiadiazole-2-yl)-5-

fluorouracil derivatives Chin Chem Lett, 19: 1281-1284. 

 ,Hamad, N.S., Al-Haidery, N.H., Al-Masoudi, I.A., Sabri, M., Sabri [36]‏

L., Al-Masoudi, N.A. ( 2010); Amino acid derivatives, part 4: Synthesis 

and anti-HIV activity of new naphthalene derivatives. Arch Pharm Chem 

Life Sci,343: 397-403. 

[37] Chen, Z., Xu, W., Liu, K., Yang, S., Fan, H., Bhadury, P.S., Hu, D., 

Zhang, Y. (2010) , Synthesis and antiviral activity of 5-(4-chlorophenyl)-

1,3,4-thiadiazole sulfonamides. Molecules, 15: 9046-9056 . 

[38] C.T.k.Kumar,J.Keshavayya,T.N.Rajesh,S.K.Peethambar ,and 

A.R.Sh.Ali , (2013)  Synthesis, Characterization, and Biological activity 

of 5-Phenyl-1,3,4-thiadiazole-2-amine Incorporated Azo Dye 

Derivatives,370626  . 

[39] S.Adnan , A. J. Mohammed and H. Thamer , (2015),Synthesis and 

identification of some derivatives of 1,3,4-

thiadiazole,J.Chem.pharm.res,7,(10):1000-1011 . 



V 
 

[40] N.M. Aljamali, N .S. M .Husien , Dr .F.A. Wannas and 

Dr.A.B.Aldujaili , (2020), Review on Preparation and Applications of 

Thiadiazole Derivatives ,vol .6:issue 1 .issn:2582-5917. 

[41] T.S.Kokovina ,S.Y.Gadomsky ,A.A.Terentiev and N.A.Sanina , 

(2021)  ,A Novel Approach to the Synthesis of 1,3,4-Thiadiazole-2-amine 

Derivatives ,molecules , 26,5159 .  

[42] K. Petkevich1, Neliya А. Zhukovskaya , Evgenij А. Dikusar , 

Ekaterina А. Akishina , Peter V. Kurman , Eugeniya V. Nikitina , 

Vladimir P. Zaytsev , Vladimir I. Potkin, .(2021),Synthesis of 5-azolyl-

2,4-dihydro-3H-1,2,4-triazole-3-thiones and 5-azolyl-1,3,4-thiadiazol-2-

amines based on derivatives of 5-arylisoxazole-3-carboxylic and 4,5-

dichloroisothiazole-3-carboxylic acids Chemistry of Heterocyclic 

Compounds, 57(5), 594-598. 

[43] Septianingtyas, D., Zafira, N., Zulhipri, Kurniadewi, F., & Dianhar, 

H. (2021), Green synthesis of chalcones derivatives. In AIP Conference 

Proceedings (Vol. 2331, No. 1, p. 040020). AIP Publishing LLC.‏ 

  

[44] Desai, A., Vyas, K.B., Patel, R.N., Nimavat, K.S. (2016),Synthesis 

of Urea based Chalcone Derivatives and Evaluate its Biological 

Activity, International Journal for Pharmaceutical Research Scholars 

(IJPRS), 5(2), 1-6. 

 

[45] Nadia A. A. Elkanzi, Hajer Hrichi, Ruba A. Alolayan, Wassila 

Derafa, Fatin M. Zahou, and Rania B. Bakr,(2022) Synthesis of 

Chalcones Derivatives and Their Biological Activities: A Review ACS 

Omega 2022, 7, 27769−27786  

 

[46] Okolo, E. N., Ugwu, D. I.,Ezema, B. E.,Ndefo, J. C.; Eze, F. U., 

Ezema, C. G., Ezugwu, J. A., Ujam, O. T. (2021), New chalcone 

derivatives as potential antimicrobial and antioxidant agent. Scientific 

Reports. 11, 21871. 

  

[47]Henry, E. J.; Bird, S. J.; Gowland, P.; Collins, M.; Cassella, J. P. 

Ferroceny, (2020),  chalcone derivatives as possible antimicrobial agents. 

Journal of antibiotics. 73 (5), 299−308. 

 

[48] U. Rashid, H.; Xu, Y.; Ahmad, N.; Muhammad, Y.; Wang, L. 

(2019),Promising anti-inflammatory effects of chalcones via inhibition of 

cyclooxygenase, prostaglandin E2, inducible NO synthase and nuclear 



VI 
 

factor κb activities. Bioorganic chemistry. 87, 335−365. 

[49] Bale, A. T., Salar, U., Khan, K. M., Chigurupati, S., Fasina, T., 

Ali, F., Ali, M., Nanda, S. S., Taha, M., Perveen, S. (2021),  Chalcones 

and Bis-Chalcones Analogs as DPPH and ABTS Radical Scavengers. 

Letters inDrug Design & Discovery. 18 (3), 249−257. 

 

[50] Fakhrudin, N.; Pertiwi, K. K.; Takubessi, M. I.; Susiani, E. 

F.Nurrochmad, A. Widyarini, S. Sudarmanto, A. Nugroho, A. 

A.Wahyuono, S. A , (2020), geranylated chalcone with antiplatelet 

activity from the leaves of breadfruit (Artocarpus altilis). Pharmacia 67, 

173. 

 

[51]Murtaza, S.; Mir, K. Z.; Tatheer, A.; Ullah, R. S., (2019),  Synthesis 

and evaluation of chalcone and its derivatives as potential anticholinergic 

agents. Letters in Drug Design & Discovery. 16 (3), 322−332. 

 

[52] Welday Kahssay, S.; Hailu, G. S.; Taye Desta, K. Design, (2021), 

Synthesis, Characterization and in vivo Antidiabetic Activity Evaluation 

of Some Chalcone Derivatives. Drug Design, Development and Therapy, 

15, 3119. 

 

[53] Ouyang, Y.; Li, J.; Chen, X.; Fu, X.; Sun, S.; Wu, Q. (2021), 

Chalcone derivatives: role in anticancer therapy. Biomolecules. 11 (6), 

894. 

 

[54] Fu, Y.; Liu, D.; Zeng, H.; Ren, X.; Song, B.; Hu, D.; Gan, X. (2020), 

New chalcone derivatives: Synthesis, antiviral activity and mechanism 

of action. RSC Advances. 10 (41), 24483−24490. 

 

[55] Escrivani, D. O.; Charlton, R. L.; Caruso, M. B.; Burle-Caldas, 

G. A.; Borsodi, M. P. G.; Zingali, R. B.; Arruda-Costa, N.; Palmeira- 

Mello, M. V.; de Jesus, J. B.; Souza, A. M.; et al. (2021) Chalcones 

identifycTXNPx as a potential antileishmanial drug target. PLoS 

neglected tropical diseases., 15 (11), e0009951. 

 

 [56] Sapna Jain , Sanjeev Kumar , Bhawna Yadav Lamba , Jeevan Patra 

& Neeraj Mahindroo (2020): Nanocatalysts: Applications in synthesis of 

chalcones – a review, Synthetic Communications, DOI: 

10.1080/00397911.2020.1817941 

 

[57] Chetana B. Patil, S. K. Mahajan, Suvarna A. Katti, (2009), Chalcone: 

A Versatile Molecule, Chetana B Patil et al /J. Pharm. Sci. & Res. 

Vol.1(3), 11-22. 



VII 
 

 [58] Elkanzi, N. A., Hrichi, H., Alolayan, R. A., Derafa, W., Zahou, F. 

M., & Bakr, R. B. (2022), Synthesis of chalcones derivatives and their 

biological activities: a review. ACS omega, 7(32), 27769-27786.‏ 

 

[59] Al-Rammahi, F. A. H., and Al-Shammari, A. A. A. (2018), Synthesis 

and Characterization of Some New Heterocyclic Compounds From 

Chalcone Derivatives. Journal of Kufa for Chemical Sciences, 2(4).‏ 

 

 [60] Anirudh S. Bhathiwal, Anjaneyulu B., (2022), A study on synthesis 

of benzodiazepine scaffolds using biologically active chalcones as 

precursors, Volume 1258, 15 June 132649 

 [61] Saba F. | Zainab N., (2021),Chalcone derived benzoheterodiazepines 

for medicinal applications: A Two-pot and one-pot synthetic approach, 

Received: 29 April.  

[62] ] Sunita T., Pankaj T., Shivani S., Nusrat S. and Shikha A.,(2023), 

Synthetic aspects of 1,4- and 1,5-benzodiazepines using o- 

phenylenediamine: a study of past quinquennial,13,3694. 

 

 ‏

[63] Pan, X. Q., Zou, J. P., Huang, Z. H., & Zhang, W. (2008). Ga (OTf) 

3-promoted condensation reactions for 1, 5-benzodiazepines and 1, 5-

benzothiazepines. Tetrahedron Letters, 49(36), 5302-5308.‏ 

  

[64] Mohammed J.,Shaimaa A.,(2022).Synthesis and characterization of 

(Azo-Oxazepane and Azo-diazepine)Derivatives and study their 

Biological  Activity. 

 

[65] Renuka, N.; Kariyappa, A. K. ( 2013) Synthesis and biological 

evaluation of novel formyl-pyrazoles bearing coumarin moiety as potent 

antimicro- bial and antioxidant agents. Bioorg. Med. Chem. Lett, 23, 

6406− 6409.   

[66]Kalaria, P. N.; Shailesh, P. S. Dipak, K. R. (2014),  Synthesis, 

identification and in vitro biological evaluation of some novel 5-

imidazopyrazole incorporated pyrazoline and isoxazoline derivatives. 

New J. Chem. , 38, 2902−3002. 

 ,El-Metwaly, N., Katouah, H., Aljuhani, E., Alharbi, A., Alkhatib [67]‏

F., Aljohani, M., ... & Khedr, A. M. (2020). Synthesis and elucidation for 

new nanosized Cr (III)-pyrazolin complexes; crystal surface properties, 

https://www.sciencedirect.com/journal/journal-of-molecular-structure/vol/1258/suppl/C


VIII 
 

antitumor simulation studies beside practical apoptotic path. Journal of 

Inorganic and Organometallic Polymers and Materials, 30, 4142-4154.‏  

[68] Yang, J.; Gharagozloo, P.; Yao, J.; Ilyin, V. I.; Carter, R. B.; 

Nguyen, P.; Robledo, S.; Woodward, R. M.; Hogenkamp , D. J. ( 2004),  

3-Phenoxyphenyl pyrazoles: a novel class of sodium channel blockers. J. 

Med. Chem. 47, 1547−1552  

 [69] El-Metwaly, N.; Farghaly, T. A.; Elghalban, M. G.(2020), 

Synthesis, analytical and spectral characterization for new VO (II)-

triazole complexes; conformational study beside MOE docking 

simulation features. Appl. Organomet. Chem 34, No. e5505. 

[70] Dale D J, Dunn P J, Golightly C, Hughes M L, Levett P 

C,PearceAK,SearlePM,WardG and WoodAS (2000) , The chemical 

development of the commercial route to sildenafil: a case history The 

chemical development of the commercial route to sildenafil: A case 

history Org. Process. Res. Dev. 4 17 

[71] DaiH,ChenJ,LiG,GeS,ShiY,FangYandLingY, (2017), Design, 

synthesis, and bioactivities of novel oxadiazole-substituted pyrazole 

oximes Bioorg. Med. Chem. Lett. 27 950 

[72] Alam R, Wahi D, Singh R, Sinha D, Tandon V, Grover A and 

Rahisuddin  Design, (2016) synthesis, cytotoxicity, HuTopoIIa inhibitory 

activity and molecular docking studies of pyrazole derivatives as 

potential anticancer agents Bioorg. Chem. 69 77 

[73] Chougala B M, Samundeeswari S, Holiyachi M Shastri L A, 

Dodamani S, Jalalpure S, Dixit S R, Joshi S D and Sunagar V A( 2017 ) 

,Synthesis, characterization and molecular docking studies of substituted 

4-cou- marinylpyrano[2,3-c]pyrazole derivatives as potent antibacterial 

and anti-inflammatory agents Eur. J. Med Chem. 125 101 

. (2020)KADHIM, A. J., RASOOL, D. S. R., & GHAFIL, R. A. [74] 

on, Identification, Microbial Studying of Series Compounds from Formati

 .     (1)12 ,International Journal of Pharmaceutical Research Chalcone. 

 [75] Behget, S. A., Kmal R. K. (2009). Synthesis and Identification of (4, 

5, 6 and 7) Membered Heterocyclic Derivatives from 5-

nitrovanilline. Journal of Global Pharma Technology.  



IX 
 

[76] M Amir and S Kumar,(2005),Synthesis and anti-inflammatory, 

analgesic, ulcerogenic and lipid peroxidation activities of 3,5-dimethyl 

pyrazoles, 3-methyl pyrazol-5-ones and 3,5-disubstituted pyrazolines, 

Indian Journal of Chemistry,Vol. 44B, pp. 2532-2537 

 [77] Shi, M. et al. (2019) ‘Tuning of reversible thermochromic properties 

of salicylaldehyde Schiff bases through the substitution of methoxy and 

nitro groups’, Journal of Molecular Structure, 1182, pp. 72–78. doi: 

10.1016/j.molstruc.01.012 

 [78] Abo-Aly, M. M., Salem, A. M., Sayed, M. A., & Aziz, A. A. 

(2015). Spectroscopic and structural studies of the Schiff base 3-

methoxy-N-salicylidene-o-amino phenol complexes with some transition 

metal ions and their antibacterial, antifungal activities. Spectrochimica 

Acta Part A: Molecular and Biomolecular Spectroscopy, 136, 993-1000.‏ 

[79] A. A. A. Aziz, A. N. M. Salaem, M. A. Sayed and M. M. Aboal. 

( 2015), Journal of Molecular structure,1010, 130. 

 [80] A. A. M. Belal, I. M. El-Deen, N. Y, Farid, Z. Rosan and S. R‏

Moamen, (2015) Synthesis, spectroscopic, coordination and biological 

activities of some transition metal complexes containing ONO tridentate 

Schiff base ligand, Spectrochimica Acta Part A: Molecular and 

Biomolecular Spectroscopy,Volume 149, 5 October 2015, Pages 771-78. 

 ,C. U. Dueke- Eze, T. M. Fasina and N. Idika; (2011)  ,Synthesis [81]‏

electronic spectra and inhibitory study of some salicylaldehyde Schiff 

bases of 2-aminopyridine,‏ African Journal of‏  Pure and applied 

Chemistry, 5, 2. 

[82] A .Kajal , S .Bala, S .kamboj ,N .sharma and V .Saini, (2013), 

Synthesis, Characterization and Crystal Structure of Cobalt(II) Complex 

of a Schiff Base Derived from Isoniazid and Pyridine-4-

CarboxaldehydeSchiff base : A versatile pharmacophore , Crystal 

Structure Theory and Applications. 

 [83] R.Kais and S. Adnan , Synthesis, (2019)  Identification and 

Studying Biological Activity of Some Heterocyclic Derivatives from 3, 5-

Dinitrosalicylic acid,IOP Conf. Series: Journal of Physics: Conf. Series 

1234 ,012091 

https://www.sciencedirect.com/journal/spectrochimica-acta-part-a-molecular-and-biomolecular-spectroscopy
https://www.sciencedirect.com/journal/spectrochimica-acta-part-a-molecular-and-biomolecular-spectroscopy
https://www.sciencedirect.com/journal/spectrochimica-acta-part-a-molecular-and-biomolecular-spectroscopy/vol/149/suppl/C


X 
 

[84] Hu, D.C., Chen, L.W., Yang, Y.X., Liu, J.C. (2018),  Syntheses, 

structures and antioxidant activities of two new Cu(II) complexes with a 

benzimidazole schiff base ligand. Inorg. Nano-Metal Chem. 1556,  

 

[85] M. Gür, S. Yerlikaya, N. Şener, S. Özkınalı, M.C. Baloglu, H. 

Gökçe, Y.C.Altunoglu, S. Demir, İ. Şener, (2020), Antiproliferative-

antimicrobial properties and structural analysis of newly synthesized 

Schiff bases derived from some 1,3,4-thiadiazole compounds, Journal of 

Molecular Structure  

 

[86] Mohamed, S. A., Al-Badrany, K. A., & Huseen, M. S. (2022). 

Preparation and Study of biological activity of pyrimidine compounds 

derived from 2- acetylpyridine  . Vegueta. Anuario de la Facultad de 

Geografía e Historia, 22, 8.‏ 

 

‏[87] Sallal, Z. A. (2020). Preparation and Characterization of New 

Heterocyclic Derivatives, Six and Five Ring from Acetanilide. University 

of Thi-Qar Journal of Science, 7(2), 87-89. 

 

[88] Rana N. Atiya1, Nada A. Salih1, Ruaa W. Adam,( 2022),        

Preparation with Biological Study for Pyrimidine Derivatives from 

Chalcone, Faculty of Pharmacy, Available Online: 25th March, 2022 

 
 

 [89] Panda SS, Chowdary PV.,( 2008) Synthesis of novel indolyl-

pyrimidine antiinflammatory, antioxidant and antibacterial agents. Indian 

J Pharm Sci. 2008 Mar-Apr;70(2):208-15. 
 

. Synthesis, Characterization (2021)90] Nasser, L. A., & Abd Ali, A. T. [

Thiazine Derivatives Using Chalcones, And Evaluation As -Of 1, 3

VOLATILES & ESSENTIAL OILS NATURAL -NVEO Antimicrobial.

                                                                13982.-, 13969Journal| NVEO 

Bioactive Thiazine and  ( 2016).[91] Badshah SL, Naeem A

Derivatives: Green Synthesis Methods and Their  Benzothiazine

                                            . 2016; 21(8):1054.Molecules Medicinal Importance. 

and  . Synthesis A New Bis Oxazine(2022)[92] Ameen, D. S. M. 

Al  Thiazine Derivatives and Study Their Biological Activities.

          79.-(4), 5622 ,Mustansiriyah Journal of Pharmaceutical Sciences 



XI 
 

[93] Hala M. Sabre, (2022),Synthesis and Characterization of Some 

Novel Oxazine and Thiazine from Acetophenone Derivatives,Journal of 

Global Scientific Research in Chemistry, 7 (4) 2022/ 2240-2246. 

 

. Preparation, (2021)Shweish, B. K., Narran, S. F., & Hussein, I. A.  [94]

Characterazation, With Study Biological Activities With Some 

NATURAL VOLATILES & ESSENTIAL -NVEO Newchalcone Derivatives.

                                                          3782. -, 3765OILS Journal| NVEO 

 (2021).[95] Aftan, M. M., Jabbar, M. Q., Dalaf, A. H., & Salih, H. K.  

azetidinone -and 2 Application of biological activity of oxazepine

Materials  compounds and study of their liquid crystalline behavior.

                                                     2050.-, 204043 ,Today: Proceedings 

[96] Sahb, M. M., & Kadam, Z. M. Synthesis and Biological Activity of 

Linked to Pyridine -ives of Thiazolidine and OxazepineNew Derivat

                                                                                               Moieties. 

. Synthesis, Identification and (2022)[96] jasim, F. N., Mohsein, H. F. 

-new Heterocyclic Compounds Derived from 2Anticancer Evaluation of 

                 1712.-(2), 170722 ,HIV Nursing Benzimidazolylacetonitrile.‏‏ 

. (2020)[97]  Oshimoto, K., Zhou, B., Tsuji, H., & Kawatsura, M. 

derivatives by the  Synthesis of substituted benzo [b][1, 4] oxazepine

Organic & Biomolecular  aminophenols with alkynones.-reaction of 2

                                                                     419.-(3), 41518 ,Chemistry‏‏‏ 

 

 

 [98] Pagariya S.K., Pathade R.M. and Bodkhe P.S. (2015),Synthesis, 

Characterization and Antimicrobial screening of some Azo compounds 

derived from Ethyl vanillin, Res. J of Chem Sci, 5(7): 20-28 . 

[99] Jarad A, (2012)  Synthesis and Characterization of New Azo Dye 

Complexes with Selected Metal Ions, J of Al- Nahrain University,15(4): 

74-81 . 

[100] Kate S., and Thakare N.S., (2016),Synthesis and spectral 

characterisation of some Azo amine Dyes, journal of Global Biosciences, 

5(1): 3615-3617 . 



XII 
 

[101] S.A.Karim ,H.Y Al.Gubury and N.A.Alrazzak, (2019)  the 

Synthesis of a Novel Azo Dyes and Study of Photocatalytic Degradation, 

Conf. Series 1294 . 

 [102]Singh, A., & Asif, M. (2013), Analgesic and anti-inflammatory 

activities of several 4-substituted-6-(3'-nitrophenyl) pyridazin-(2H)-3-one 

derivatives. Brazilian Journal of Pharmaceutical Sciences, 49, 903-909.‏  

[103] Asif, M. (2010), Anticonvulsant and comparative structure activity 

relationship of pyridazine derivatives with currently clinically used 

anticonvulsants. Journal of Advanced Scientific Research, 1(01), 35-45.‏ 

 [104] Asif, M., Singh, A., & Siddiqui, A. A. (2012), The effect of 

pyridazine compounds on the cardiovascular system. Medicinal 

Chemistry Research, 21, 3336-3346.  

[105] Babu, P. A., Narasu, M. L., & Srinivas, K. (2007). Pyridines, 

pyridazines and guanines as CDK2 inhibitors: a review. Arkivoc, 2, 247-

265.  

 [106] Dai H.,Chen J.,LiG ,GeS,Shi Y.,Fang Y.and Ling Y. (2017) 

Design, synthesis, and bioactivities of novel oxadiazole-substituted 

pyrazole oximes Bioorg. Med. Chem. Lett. 27 950. 

[107]Alam R, Wahi D, Singh R, Sinha D, Tandon V, Grover A and 

Rahisuddin( 2016) Design, synthesis, cytotoxicity, HuTopoIIa inhibitory 

activity and molecular docking studies of pyrazole derivatives as 

potential anticancer agents Bioorg. Chem. 69 77. 

[108] Chougala B M, Samundeeswari S, Holiyachi M,Shastri L A, 

Dodamani S, Jalalpure S, Dixit S R, JoshiS D and Sunagar V A (2017) 

Synthesis, characterizationand molecular docking studies of substituted 4-

cou- marinylpyrano[2,3-c]pyrazole derivatives as potent antibacterial and 

anti-inflammatory agents Eur. J. Med.Chem. 125 101. 

[109] P. Maaß, (2011),Corrosion And Corrosion Protection, Wiley-Vch 

Verlag GmbH and Co. KGaA,. 

[110]G.V. Redkina, A.S. Sergienko and Yu.I. Kuznetsov, (2020) 

Hydrophobic and anticorrosion properties of thin phosphonate–siloxane 



XIII 
 

films formed on a laser textured zinc surface, Int. J. Corros. Scale Inhib.,  

9, no. 4, 1550–1563.  

[111] A.I.Biryukov, O.A.Kozaderov, R.G.Galin, D.A.Zakharyevich and 

V.E.Zhivulin, (2020),Details of the mechanism of dissolution of iron–

zinc coatings based on the δ-phase in acidic media, Int. J. Corros. Scale 

Inhib., 9, no.4, 1477–1489. 

[112] ] P.P.Kumari, P. Shetty, S.A.Raol, D. Sunil and T Vishwanath, 

(2020) Synthesis, characterization and anticorrosion behaviour of a novel 

hydrazide derivative on mild steel in hydrochloric acid medium, Bull. 

Mater. Sci. 43:46  

[113] S. Emami, S. Dadashpour, (2015),Current developments of 

coumarin-based anticancer agents in medicinal chemistry, European 

Journal of Medicinal Chemistry, doi: 10.101j.ejmech.2015.08.033. 

  

[114] Adarsh K. , Ankit K. Singh, Harshwardhan S., Veena V., Deepak 

K., Jashwanth N., Suresh Th., Jagat Pal Yadav, Prateek P., Maria G., 

Amita V., Habibullah Kh., Mariusz J., Abdul-Hamid E., Pradeep K., 

(2023), Nitrogen Containing Heterocycles as Anticancer Agents: A 

Medicinal ChemistryPerspective,Pharmaceuticals 16(2), 299.  

[ 115 ] Madia, V.N.; Nicolai, A.; Messore, A.; De Leo, A.; Ialongo, D.; 

Tudino, V.; Saccoliti, F.; De Vita, D.; Scipione, L.; Artico, M.; et al. 

(2021),Design, synthesis and biological evaluation of new pyrimidine 

derivatives as anticancer agents. Molecules , 26, 771.  

 

 [116] Nour Abd Alrazzak, Suad T. Saad, Hazim Y. Al-gubury, Mohanad 

M. Kareem and Mawahib M. Assi, (2020) , Photocatalytic Degradation 

Efficiency of Azo dye in Aqueous phase using different photo catalysts  

, ISSN 1011-3924 Chemical Society of Ethiopia and The Authors Printed 

in Ethiopia, Bull. Chem. Soc. Ethiop. 2020, 34(3), 463-469 

  

 [117 ] Mohammed G. A Al-Khuzaie and Suaad M.H. Al-Majidi,( 2020) 

Synthesis and Characterization of New Azo Compounds Linked to 1,8-

Naphthalimide as New Fluorescent Dispersed Dyes for Cotton Fibers, 

Phys.: Conf. Ser. 1664 0120652 Journal of Physics. 

  

. Synthesis, (2008)Bhatia, M. S., Choudhari, P. B., Ingale, K. B.  ]181[

benzodiazepine -disubstituted 1, 5-screening and QSAR studies of 2, 4

                       (1), 147.24 ,Oriental Journal of Chemistry derivatives.‏‏

https://sciprofiles.com/profile/author/eWNUcVVFd2Z3blUrbjd1QWdiSS84WjRJOXUwNnB6emdsenVBbGw0U0lGSTZlTEtzSkVxUzNaUk81bnBwQ0ZNUA==
https://sciprofiles.com/profile/author/REgvN2t5ZFZIQ2VVR2xHeExWV0JzRlV0LzdSTXQzWjBNcnFRMTA1V3FFZz0=
https://sciprofiles.com/profile/author/dUdUdisrSjA2ZmFhZVV4VHcvYTQrWmJ0ek93eklWQ3M4L21sVGg5NjloZz0=
https://sciprofiles.com/profile/1779773
https://sciprofiles.com/profile/2424937
https://sciprofiles.com/profile/1582934
https://sciprofiles.com/profile/296079
https://sciprofiles.com/profile/714769
https://sciprofiles.com/profile/815913
https://sciprofiles.com/profile/38340
https://sciprofiles.com/profile/2361867


XIV 
 

[119] Ahmed A., Hutham M., Yousif A., Ruaa W., Israa W., 

(2019),Synthesis, characterization, and antibacterial activity of some new 

pyrimidine derivatives from chalcone derivatives, Drug Invention Today ·  

[120] S. Adnan, A. J. Mohammed and H. Thamer,(2015) Journal of 

Chemical and Pharmaceutical Research; 2015, 7, 10, 1000. 

 

[121] Lina S., Shaimaa A.,(2018) Synthesis and Characterization of Some 

Heterocyclic Compounds from Chalcone Derivatives and Studying of 

their Biological Activity, Journal of Global Pharma Technology, ISSN: 

0975-8542, 2018. 
 

[122] Nour Abd Alrazzak , (2018), Synthesis of some New Heterocyclic 

Derivatives and some of their composites with PVC and Study their 

PhotoCatalytic Behaviour.  

[123] Patil, C. B., Mahajan, S. K., Katti, S. A. (2009). Chalcone: A 

versatile molecule. Journal of Pharmaceutical sciences and 

research, 1(3), 11.‏ 

 

 

 

 

 

 



I 
 

  الخلاصة:

 أييُىبُشويك يضاح حسخخذو جذيذة يخجاَست غيز حهقيت يزكباث حخهيق انذراست هذِ حخضًٍ

وانخي حسخخذو نخخهيق  انجانكىٌ يشخقاث يٍ َىػيٍ لإَخاج أونيت كًىاد انكيخىٌ يٍ وَىػيٍ

 حهقاث غيز يخجاَست وسبؼت سخت , خًست يخكىَت يٍ  يخخهفت جذيذة يخجاَست غيز يزكباث حهقيت

[S4-S9 , S23-S21 ]او ياحسًى بقىاػذ  جذيذة يخجاَست غيز حهقيت يزكباث وايضا حخهيق

 انؼضىيت انًىاد حًييش حى يغ انثايىسيًيكارباسايذ, [S29] أييٍ ثيادياسول-2,4,5 شف يٍ حفاػم

H-NMR و  FT-IR انخحهيم انطيفي: يخخهفت حقُياث باسخخذاو ًحضزةان
2

  و 
24

C-NMR 

 .CHNS ححهيم إنى بالإضافت

 :يخخهفت أجشاء أربؼت إنى انؼًم هذا يُقسى

     الجزء الاول:

ثُائي هيذروكسي -2,4يض أييُى بُشويك و ايٍ انخفاػم بيٍ ح[ S1]صبغت الآسو انجذيذة  ححضيز

( يذاييثىكسي بُشانذيه-4-هيذروكسي-3) الاروياحييذ اهيأسيخىفيُىٌ , يخفاػم هذا الآسو يغ الأنذ

حهقيت غيز يخخهفت لإَشاء يزكباث يزكباث يغ  انجانكىٌيخفاػم هذا [. S2]نكىٌ جاانلإَخاج يشخقاث 

  (1)انًخطظ كًا يظهز في  ,جذيذة  يخجاَست 

 الجزء الثاني:

 هيذروكسي-5 و بُشويك أييُى حًض بيٍ انخفاػم يٍ[ S21] انجذيذالأسو  يزكبيخكىٌ  

 ييثىكسي-5-هيذروكسي-4) هيذيالأنذ يشخقاثواحذ يٍ  ثى حخفاػم هذِ انصبغت يغ , أسيخىفيُىٌ

هذا  يخفاػم ,كلايسيٍ شيًيذث  ػٍ طزيق حكاثف [ S22] جذيذ جانكىٌ لإَخاج( يذاهيبُشانذ

( 3) يخطظ[ S23-S21] يخجاَست غيز حهقيت يزكباث  نخخهيق يخخهفت يزكباث يغانجانكىٌ 

  .انخفاػلاث هذِ كم حظهز

 الجزء الثالث:

[ S10]ػٍ طزيق انخفاػم بيٍ [ S11]يادياسول أييٍ اث -2,4,5ححضيز يخضًٍ هذا انجشء 

 تيخخهف اثيذاهي, يخفاػم هذا الأييٍ يغ أنذ كلوريد الفسفور الثلاثيفي وجىد  ثايىسيًيكارباسايذو

 .يظهز جًيغ هذِ انخفاػلاث( 3)يخطظ  . [[S20-S25 قىاػذ شيف جذيذةنخىنيذ 

 الجزء الرابع:

 أَىاع أربؼت ضذ انًحضزة انًزكباث أَىاع نبؼض انبيىنىجي انُشاط دراست حًج انجشء هذا في 

 , Staphylococcus Epiderimidis) زاوغان يىجبت يُها اثُخاٌ , انبكخيزيا يٍ

pseudomonas )ٌزاوغان سانبت يُها واثُا (Klebsiella pneumonia, E.Coli ), وكذنك 

 .انًزكباث أَىاع نبؼض نهسزطاٌ ويضادة نهخآكم يضادة دراست
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  [S2-S9]( ححضيز انًزكباث 2يخطظ )
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   [S21-S21]( ححضيز انًزكباث 3يخطظ )
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 [S29-S36]( ححضيز انًزكباث 4يخطظ )
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