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I 
 

Summary 

 

        Synthesis of new Schiff base derivatives contain adamantane skeleton in their 

structures by using adamantanol as initial material. adamantanol undergo to the 

two reaction steps; first step reacts adamantanol with acetanilide in acidic medium 

to produce adamantine salt of acetanilide and the second step; adamantane salt 

undergoes to the deportation reaction in basic medium to produce adamantane 

derivative (amine). These amine derivative react with several different aromatic 

aldehyde to produce new compound contains bis-Schiff base group and 

adamantane  cage in the same molecule as shown in scheme below. 

      As well as, synthesized  new heterocyclic compound contains tetrazole ring in 

their structure by reaction Schiff base derivatives mentioned above with sodium 

azide as first step, after that the product react with acetyl chloride to produce 

tetrazole derivative compounds as second step as shown in scheme below. All new 

derivative compounds were characterized by using Melting points, FT-IR, Mass 

Spectroscopy, (
1
H and 

13
C) NMR spectroscopy. The synthesis compounds(Schiff 

bases) were tested for their antioxidant activity, as well as estimated of some new 

synthesized compound  against of antimicrobial activity. It was observed that the 

Schiff base derivatives exhibit high value of inhibition against 1,1-diphenyl-2-

picrylhydrazyl (DPPH) free radical, and some of new compounds exhibit have 

good inhibitory action against candida albicans, and weak-moderate inhibitory 

action against Staphylococcus aureus Gram positive and Escherichia coli Gram 

negative. 
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Scheme(I):Synthesis route for all synthesized compounds(B1-B10) and(C1-C10) 
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1.1.  Adamantane 

         Four cyclohexane rings are joined to form the  polyhedral organic compound 

adamantane [(CH)4(CH2)6] as shown in figure (1.1), It is a colorless, crystalline 

substance with a camphor-like flavor [1]. 

 

Figure 1.1: Adamantane 

 In 1933 Adamantane isolated from petroleum chemically synthesis in the first time 

in 1941, and some properties of chloroadamantanes were studied in 1959 as 

insecticide, after Schleyer's synthesis scheme(1.1) [2], made adamantane widely 

accessible, pharmaceutical research on adamantane and its functionalization was 

limited. Today, syntheses of adamantane derivatives continue to support these 

investigation [3]. It is a thermodynamically stable compound like cage structure 

that has the same framework as a “diamond lattice” and is a highly symmetric 

cycloaliphatic hydrocarbon [4-6]. The adamantane unique structure imparts many 

useful physical and chemical properties, such as high thermal ,oxidative stabilities, 

low surface energy, extreme lipophilicity,  thermal conductivity, and high density, 

adamantane and its derivatives have  wide range in lubricants and pharmaceuticals 

applications [7]. It has four bridgehead location that can be simply substituted by 

Friedel–Craft chemistry[7, 8]. It has four tertiary carbons and six secondary 

carbons. So, the hydrogen’s attached to the four tertiary carbons are relatively more 

active, and could be easily functionalization [2, 9]. For example, It’s feasible to 

create derivatives of 1 that include four distinct tertiary substituents. 



Chapter One                                                                       Introduction 

 

2 
 

AlCl3 Br2

Br

K2CO3

OH2

OH

Bicyclo Adamantane Bromoadamantane Adamantanol 

Scheme 1.1: Adamantane synthesis by Schleyer's synthesis 

These compounds are chiral, however due to their close to spherical form, the 

separation are difficult, recent mechanistic studies using adamantane as a model 

were able to explain and forecast how higher diamondoids will behave in the 

presence of radical, electrophilic, and oxidative reagents [10]. 

Multisubstituted adamantane are particularly adaptable scaffolds because of their 

mechanical rigidity, well-defined structure, and sterically bulky nature. 

Adamantane chemistry has been investigated and reviewed in great detail over the 

past 50 years[6, 11]. It’s  attractive bulky molecule  due to the unique chemical and 

physical properties because of its tetrahedral form, it is an excellent building block 

for metal-organic frameworks(MOFs) also organic polymers with micropores [9]. 

Adamantane moiety is a part of structural backbone of many compounds, 

substances and its discovery led to the development of a new branch of chemistry 

that focuses on the methods of synthesis as well as the physical, chemical, and 

biological characteristics of organic polyhedral compounds with applications in the 

pharmaceutical sector [12]. The thermal stability and mechanical characteristics of 

polymers including adamantyl groups can be greatly improved [13]. Numerous 

antiviral medications have been found to have the adamantane nucleus. This is as a 

result of it’s several virus-specific modes of action. In many instances, adding an 

adamantyl moiety to a pharmacologically active molecule improved the original 

drug's therapeutic profile [14]. 
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1.1.2. Adamantane Derivatives 

          Adamantyl moiety integration produces compounds with a comparatively 

high lipophilicity, which can change the biological availability of these molecules, 

an adamantyl-containing molecule will nearly always be more lipophilic than the 

des-adamantyl analog, the adamantyl group influences the therapeutic index of 

several experimental compounds through a number of methods in addition to 

raising the partition coefficient, scientists have been interested in adamantane 

derivatives as possible chemotherapy drugs, this led to the development of various 

medications that are already on the market[15]. Numerous uses in medical 

chemistry and material sciences have been developed for stiff, tetrahedrally 

symmetric molecules with two- or three-dimensional scaffolds known as 

adamantane derivative [16]. When adamantane fragments are added to 

pharmaceuticals, the stability and lipophilicity of the drugs are improved.  For 

examples adamantane pharmaceuticals derivatives containing nitrogen are 

abundant and typically have antiviral[17], anti-Parkinsonian[18], or anti-Alzheimer 

properties, Fundamentally straightforward examples include “amantadine 2, 

rimantadine 3, or memantine 4” figure (1.2) Adamantane also has the potential to 

superimpose itself onto the diamond lattice; in fact, it’s the tiniest molecular 

member of the diamond family [19]. Research on the synthesis of new 

adamantane-containing compounds is stimulated by the great medicinal utility of 

adamantane derivatives [20]. The diamond-like cage structure of Adamantane is 

comparatively insensitive to reactions of degradation due to electrophilic, 

nucleophilic,  or elimination reactions[5]. Targeted drug distribution and surface 

recognition are two areas in which our recently developed idea of using 

adamantane as an anchor in the lipid bilayer of liposomes has interesting 

applications [21]. The influenza medication that is officially approved A viral 
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infection prevents the reproduction of the virus by inhibiting the M2 proton 

channel, which is essential for the virus's life cycle [22]. The benefit of the 

adamantyl group gives increased potency for medications that include it [23].   

Studies on these derivatives were done in an effort to identify novel chemicals and 

biological functions, as a result, various adamantane compounds were found to 

have a variety of biological functions[24], including antimicrobial, anticancer,  

antidiabetics, anti-inflammation [25], angiogenesis inhibition [36], 11β 

hydroxysteroid dehydrogenase type 1 (11β-HSD1) inhibition[26], actoprotective 

antituberculosis, cannabimimetic properties[27], and tyrosinase inhibition  

activities [28]. In order to boost the lipophilicity of medications that are already 

active and to enhance their pharmacological effects, the adamantane moiety is 

typically added to their structures nowadays [21, 28]. 
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1.1.3. Pharmaceuticals Derived from Adamantane  

         A number of adamantanes have developed defenses against coronaviruses. 

Human respiratory coronavirus HCoV-OC43 can be effectively treated with 

rimantadine ,amantadine,  bananins, and the structurally similar drug 

memantine[29]. Numerous surface recognition investigations and novel drug 

delivery system design and production include the adamantane moiety [21]. 

Adamantyl groups are frequently added to the molecular structures of other 

compounds to enhance their biological activity. Because the adamantyl group has 

relatively good fat solubility, it can significantly increase a compound's membrane 

permeability. The development of drugs  for antibacterial with new structures is 

crucial to research for clinical application [30]. 

1.1.3.1. Amantadine (1-aminoadamantane) 

            Since its discovery in the 1960s, amantadine (Amt) and its adamantane-

based derivatives have shown to be effective medicines for treating a variety of 

clinical conditions [31]. Many researchers have been interested in the biological 

activities and synthesis of adamantane derivatives since the first adamantane 

derivative, (amantadine) was shown to show antiviral activity [27]. As a result, 

several adamantane derivatives were found to have different biological functions 

[26], as shown in Figure (1.2). 

1.1.3.2. Rimantadine (Rim) 

          The first derivatives of adamantane used in medical practice exhibiting 

antiviral activity  against influenza( A strains). Rimantadine (Rim) as shown in 

Figure (1.2) also used since the start of the 1980s to prevent and treat influenza A 

infection[27]. The influenza A virus's proton conduction channel (M2) is 
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connected to the drug's mode of action. These medications are unsuccessful against 

influenza (B virus) because it lacks the M2 ion channel [25]. 

1.1.3.3. Memantine 

        Memantine as shown in Figure (1.2) are frequently used to treat 

neurodegenerative illnesses, and a pathophysiologic connection between 

amantadine's antiviral and anti-Parkinson effects has been proposed [29]. 

   

Figure 1.2: Pharmaceuticals derivatives from adamantane 

1.1.4.  Adamantane-Containing Polymers 

            Adamantane-containing polymers have received a lot of interest recently 

since it is anticipated that they would not only have a large free volume but will 

also enhance special physical and chemical characteristics[6]. The incorporation of 

the adamantane unit into polymers has been proven to considerably increase the 

stability of polymers, including improving their glass transition temperature, 

increasing their heat resistance, and lowering their dielectric constant [32]. Due to 

adamantane's strong hydrophobicity and symmetrical, inert cage structure, which 

inhibits degradative processes like oxidation and elimination, these polymers have 

increased stability [33]. The remarkable physical and thermal characteristics of 

adamantane and its derivatives have led to its incorporation into several polymers 

during the past few years, its rigid, spherical form gives the parent molecule an 

extremely high melting point (269°C) and outstanding thermal stability for a 
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hydrocarbon [4, 7, 34-36]. Polymers including polyamides, polysulfones, 

polyesters, and polyimides have adamantyl groups inserted into the side groups or 

main chain [35].  

1.1.5. Adamantane Derivatives Application as Catalyst 

           Adamantane is a prime candidate to be used in the construction of catalysts 

due to its accessibility, low cost, stereoelectronic characteristics, and simplicity of 

functionalization[2]. In recent years, literature has risen about the idea of hybrid 

molecules as an effective technique of drug design that allows ligands to interact 

with a variety of interesting targets. In this method, two pharmacophoric moieties 

are combined into a single structural framework [37]. 

1.2. Schiff Bases   
          Schiff bases are a diverse class of substances distinguished by the existence 

of a double bond between the carbon and nitrogen atoms, their diversity is 

produced by the numerous ways in which different alkyl or aryl substituents can be 

combined, both naturally occurring and artificially created compounds of this class 

can be discovered, many chemists and biochemists have long found inspiration in 

Schiff bases[38] . Hugo Schiff first discovered the reversible condensation reaction 

between "primary amine and carbonyl compounds" in 1864, and since then, Schiff 

base compounds have received substantial research due to their wide variety of 

biological uses, chelating properties, stability, and simplicity of manufacture [39]. 

Due to their widespread applications and simplicity of manufacture, derivatives  of 

Schiff-based have drawn a lot of interest, and it has found use in a variety of fields, 

including analytical, biological, and inorganic chemistry, which is mostly due to 

the existence of carbon-nitrogen double bonds, photochromic and thermochromic 

characteristics have also been seen in the solid state. Additionally, it has been 
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demonstrated that these molecules serve as significant intermediates in a variety of 

enzymatic processes that involve the interaction of the enzyme with the carbonyl 

or amino group of the substrate [40]. The imine bond produce by reaction  of 

aldehyde and amine is called aldimine, while the imine bond produce by reaction 

of ketone is called ketamine as shown in figure(1.3) [41]. Since aromatic aldehyde 

Schiff bases have a strong conjugation mechanism, they are more stable than 

aliphatic aldehyde Schiff bases, which are unstable and readily polymerizabl [42]. 

The crosslinking of amine groups and aldehyde groups creates a dynamic covalent 

imine bond as part of the chemical process known as the Schiff reaction [43] .  

                                         

C N

R

H

R

C N

R

R

R

aldimine ketamine  
 

Figure 1.3 : Two type of Schiff base 

1.2.1. Application of Schiff Bases in Medicine                                                                  

          Schiff base compounds has been shown to have a variety of biological 

effects, containing antifungal, antibacterial, and anti-inflammatory effects [39, 44-

47], ureases inhibitory, anti-ulcerogenic, antioxidant, pesticidal, cytotoxic, and 

anticancer  including DNA damage, the kind of substituted aromatic ring depends 

on biological activity [48-50]. Only a little amount of progress has been achieved 

in the past 30 years in the study of antibacterial medications with novel 

mechanisms and core structures; Schiff bases have a range of biochemical, clinical, 

and pharmacological features, these compounds exhibit several biological features 

mostly because of the imine group's presence, one of the organisms' built-in 

processes for self-healing is a Schiff reaction with dynamic equilibrium [51]. The 
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presence of imine or azomethine groups is seen in a variety of natural, naturally-

derived [45]. 

1.2.2. Application of Schiff Bases in Industry 

             Schiff bases act as substrates in many preparation of biologically active and 

industrial compounds by cycloaddition or replacement reaction [50, 52]. 

Bactericides, Pesticides, herbicides, insecticides, and growth regulating have all 

been made from Schiff bases and their metal complexes [46]. Additionally, they 

were used in the production of automotive anti-glare mirrors and high-temperature, 

organic semiconductors, deodorants, light stabilizers,  filaments, cross-linked 

polymers, dental materials, corrosion inhibitors, and perfumes, as well as other 

crucial fields like catalysis, photography, paints, pigment [53-55], and food 

industry[56]. Schiff bases, which have four, five, and seven-membered rings and 

exhibit biological activities based on their spectra,  and have a wide range of 

industrial and medicinal uses[57]. By adding them to polymer films, they help to 

photostabilize polymer [58]. In scientific investigations, it has also been employed 

effectively as a very effective and selective sensing material for electrochemical, 

optical, and membrane sensors, multiidentate ligand Schiff base complexes have a 

high propensity to bind any metal ion [59, 60]. Recent studies have looked at a 

number of Schiff bases as corrosion inhibitors for different metals and alloys in 

acid conditions; these compounds typically work by adhering to the metal surface 

[61]. 

1.2.3. Application of Schiff Bases as Catalyst 

          At high temperatures, several Schiff bases operate well as catalysts [47]. 

They are also receiving more attention as a result of their amazing catalytic and 
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biological uses [48]. In a recent spate of studies, synthesis structural analysis, and 

catalytic activity of oxovanadium Schiff base complexes [62]. 

1.2.4. Application of Schiff Bases in Metal Complexes 

           As a result of their ability to form complexes with metal ions, Schiff base 

ligands are frequently utilized in the development of inorganic chemistry and 

coordination chemistry [47], they have significantly contributed to the 

development of modern coordination chemistry [63]. Several distinctive biological 

features of Schiff bases are due to the nitrogen found in the imine groups (C=N) in 

these compounds' metallic forms and their chelating abilities [64]. Additionally, it 

would be intriguing to look into the biological effects of this novel Schiff base 

molecule and its lanthanide complexes, including their potential antimicrobial, 

antifungal, antioxidant, and anticancer effects [39]. They are known as auxiliary 

ligands because in contrast to reactive ligands, they do not themselves go through 

irreversible changes but instead affect the structural reactivity of the transition 

metal ion at the heart of the complex [39]. The study of coordination chemistry of 

Schiff base has grown significantly. Schiff base complexes provide advantages for 

biological applications [65], supramolecular chemistry, material science, catalysis, 

separation [66]. Due to their simplicity in synthesis and capacity to form 

complexes with practically all metals, Schiff base ligands have drawn a lot of 

attention from researchers [67]. 

1.2.5. Application of Schiff Bases as Intermediate in Organic 

Synthesis 

             The imine group, which is defined by a double bond between carbon and 

nitrogen atoms, is thought to play a vital role in the advancement of chemical 

research. The reaction of Schiff base is crucial for the production of C-N bonds 
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during of synthesize of organic compounds[59]. It has a useful precursor in 

synthesis of organic compound to  produce of Intermediates and Products, we can 

identify, in an generalization, four different kinds of reactions in which Schiff 

bases have been found very important applications: (A) addition reaction of 

organometallic or hydride reagents to C=N bond as in structure(1); (B) hetero 

Diels-Alder reaction to produce heterocyclic compounds as in structure (2); (C) 

synthesis of salen chiral metal complexes (3); (D) synthesis of significant 

biologically β-lactam ring by Staudinger reaction with ketene (4),as shown in 

Scheme(1.2). Schiff bases as intermediates in bio-processes existing as 

transamination reaction[68],  Moreover the reactions of azomethine throughout 

ring closing to generation a wide range of five , six and seven members ring of 

heterocyclic organic molecules[69], such as the derivatives of Oxazepines, 

Tetrazole, Thiazolidinone [70, 71],  Oxadiazole, Azetidinone, and Benzoxazole 

[72]. Due to the nitrogen atom's lone pair of electrons and the double bond's 

overall electron-donating nature, the chemistry of the (C=N) group has been 

actively involved in the development of chemical sciences. These substances have 

a wide range of uses in the science of chemistry, such as fine chemicals, medicinal 

substrates, or as a building block in the synthesis of significant 

pharmaceuticals[73]. When the OH groups are positioned correctly in relation to 

the C=N functionality, both intramolecular and intermolecular H-bonds may be 

seen [74]. Generally speaking, heterocyclics with nitrogen atoms are present in the 

structures of the majority of medicinally significant compounds for 

pharmacological activities ranging from antibacterial to anticancer. The 

development of microorganism resistance to the majority of existing antimicrobial 

drugs is a problem for global health. There is a growing need to create novel 

antibacterial compounds to address this issue [75]. 
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Scheme 1.2: Application of Schiff base in organic synthesis 

1.2.6. Application of Schiff Bases  as Antioxidant 

             Antioxidants are chemical compounds found in nature that shield the living 

organism from harm from dangerous chemicals known as free radicals. Free 

radicals play a crucial part in the etiology of many illnesses[76], including cancer, 

diabetes, liver damage, autoimmune disorders, heart diseases, atherosclerosis, and 

aging. These are formed by body cells in reaction to free radicals, antioxidants 

which have the ability to scavenge free radicals are therefore crucial for the 

treatment and prevention of various disorders. They are frequently employed as 

catalysts in industries like anticorrosion and in antibiotics like anti-inflammatory, 

antifungal, antibacterial, and antiviral. Because they are more affordable and 
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efficient than natural antioxidants, synthetic antioxidants are widely used 

nowadays[48]. Numerous studies on how free radicals interact with biological 

systems including lipids, DNA, and protein are now being conducted [77]. A free 

radical is any type of chemical species that may live independently and has an 

unpaired electron in an atomic orbital. Most radicals have a few like characteristics 

that are brought by the presence of unpaired electrons. Many radicals have a high 

reactivity and instability threshold. By either donating or accepting an electron 

from other molecules, they can behave as either reductant or oxidants [78]. These 

are so reactive substances that may damage physiologically Important elements 

found in cell membranes and the nucleus include proteins, DNA, lipids, and 

carbohydrates. By attacking crucial macromolecules, free radicals, which can harm 

cells and disturb homeostasis. Every sort of molecule in the body is susceptible to 

damage by free radicals. Proteins, lipids, and nucleic acids are the main targets 

among them[78]. Free radicals are created from molecules by redox processes, the 

cleavage of radicals into additional radicals, and the breaking of chemical bonds so 

that each fragment retains one electron [79]. Synthetic antioxidants are being 

utilized extensively because they are more efficient and affordable than natural 

antioxidants, Several Schiff-base metal complexes are being researched right now 

as efficient ROS scavengers and antioxidants [80]. 

1.2.7. Synthesis of Schiff Base and Mechanism 

         Adding nucleophiles to carbonyl group are one of the most significant types 

of reactions[81]. In order to create a hemiaminal, an aromatic amine's double 

electronic amino group (NH2) is attacked by a nucleophile addition to carbonyl 

group (C=O) of aromatic aldehyde's, this unstable intermediate convert to Schiff 

base by removed water molecule as shown in Scheme (1.3) [82]. Aqueous acid or 
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base can hydrolyze several Schiff bases to return them to their aldehydes, ketones, 

and amines[83]. 

 

Scheme 1.3 :Mechanism of Schiff base synthesis 

The stability of the finished product depends on the nature of the initial aldehyde 

or ketone and the amine. In general, the resultant imine is unstable. The following 

classes of chemicals can be used to create stabilized Schiff bases, it can be said. as 

shown in Scheme  (1.4) [84]. 

 

Scheme 1.4 :Stability of Schiff bases depend on the structure of carbonyl compound and 

amine 
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1.2.8. Synthesis of Schiff Bases Historically 

       Sheheryar et al. (2022) [85] studied and synthesized new two Schiff base 

ligands,(E)-2-(4-aminobut-1-enyl) phenol(Sb1) by condensation reaction between 

ethylene diamine and salicyldehye and (E)-2-(4-aminobut-1enyl)-5-methylaniline( 

Sb2) from 4-dimethylaminobenzaldehyde and ethylene di-amine as shown in 

equation(1.1) and evaluate biological activity of this ligands. 

+ NH2
CH2CH2

NH2
OH

CHO

OH

N

H

CH2CH2NH2

+ NH2CH2CH2NH2

CHO

CH3

CH3

N

H

CH2CH2NH2

CH3

CH3

Sb1

Sb2

 

Equation 1.1: New two Schiff base ligands Sb1 & Sb2 

Hemalatha et al. (2022)[86] synthesis Schiff bases Isoniazid,(E)-N’-((1H-Pyrrol-2-

yl)methylene)isonicotinohydrazide (S1) and (E)-N'-(thiophen-2-yl-methylene) 

isonicotinohydrazide (S2) as shown in Figure(1.4), by the reaction of 

Isonicotinohydrazide with heterocyclic carbaldehyde,  this compound have  

specific HC=N-NH-C=O group, these specific group leads to formation 

“intermolecular and intramolecular hydrogen bonding” which, as a result of strong 

interact between binding sites and cells of target tumor, promotes biological 

activity. 
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NH
CHN NHC

O

N S1

                                               

S CHN NHC

O

N
S2

                                       

((1H-pyrrol-2-yl)methylene)isonicotinohydrazide          (Thiophen-2-ylmethylene)isonicotinohydrazide   

Figure 1.4: Structures of compound (S1) & (S2) 

Osman  et al.( 2021) [37] In order to create a hybrid compound that is an effective 

drug design strategy which allows interaction between ligands and multiple targets 

of interest as shown in figure(1.5), this strategy involves the combination of two 

pharmacophoric moieties in a one structural framework. It has been established 

that the idea of "one-drug-one-target-one-disease" is inadequate for treating this 

heterogeneous disease. Additionally, studies on the effectiveness of new 

antiepileptic medications in effectively treating seizures have been mixed [37, 87]. 

C

O

NHN
N

O

R1

R2

 

Figure 1.5: Schiff base derivative from adamantane-1-carbohydrazide and isatin derivative 

Mousa et al.(2021)[88] As shown below, the study included the synthesis of a new 

Schiff base compounds from the reaction of the drug sulfamethoxazole with some 

aromatic aldehydes as shown in Figure(1.6), using the classical Schiff base 

method, as well as the examination of the biological activity of the prepared 

compound in comparison to the biological activity of the parent drug. 

NH
NO

S

O

O

N CH

CH3
Y

x
X = OH, Br, Cl, CHO, NO2

Y = H, OCH3
 

Figure 1.6: Schiff derived from sulfamethoxazol drug and aromatic aldehydes 
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Al-Labban, H. (2017)[89]  synthesis of new Schiff bases derivatives by 

condensation reaction of o-tolidine  with many aromatic aldehydes as shown in 

equation (1.2). 

CHN N CH

CH3CH3

RR+ 2Ar-CHO

R=Cl, Br , N(CH3)2

Abs. EtOH, H
NH2NH2

CH3CH3

 

Equation 1.2: Schiff base derivative from o-tolidine 

Abd-Elzaher et al.(2016)[90] Using a condensation reaction between 

salicylaldehyde and 2-amino-4-phenyl-5-methyl thiazole as shown in equation 

(1.3), this report created a Schiff base ligand in good yield. It also examined the 

anticancer properties of the compounds created in comparison to various human 

tumor cell lines. 

+

CHO

OH

N

S

CH3

NH2

EtOH

AcOH

CH

OH

N
S

N CH3

 

Equation 1.3: Synthesis of Schiff base derivative from salicylaldehyde and 2-amino-4-

phenyl-5-methyl thiazole 

Desai et al.(2015)[91]A series  of Schiff bases derived from nicotinic acid 

hydrazide and variety of aldehydes using natural catalyst lemon juice, which 

exhibit biological activity in moderate to good yields, which have been exhibited 

excellent anti-tubercular activity in compared with standard drugs used.such as 

Nicotinic acid (4-hydroxy-3,5-dimethoxy-benzylidene)-hydrazide and Nicotinic 

acid (2-chloro-quinolidene)-hydrazide as shown in figure (1.7). 
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C

O

NHN CH

N

OCH3

OH

OCH3                                      

C NHN CH

O

N N

Cl            

Nicotinic acid(4- hydroxy-3,5-dimethoxy-benzylidene)hydrazide        Nicotinic acid(2-chloro-quinolidene)hydrazide 

Figure 1.7: Schiff base based on Nicotinic acid 

  

Mayavel et al .(2014 )[92]in this report a series of Schiff’s bases (aryl E-imines) 

have been synthesized by condensation of aryl amines and benzaldehyde 

derivatives in perchloric acid as catalyst equation(1.4), in good yield  Schiff’s 

bases approximate 80%. 

CH2 N NH2
OHC CH2 N N CH+

XX

Ref., HClO4

abs. EtOH

x=H ,CH3 ,OCH3 ,F ,CI ,Br ,NO2 ,N(CH3)2  

Equation 1.4: Preparation of Schiff base used perchloric acid as a catalyst   

 

Pandey et al.(2012) [93] Schiff bases synthesis and research Using various 

aromatic aldehydes,  generated from 2-amino-5-aryl-1,3,4-thiadiazole derivatives 

have been produced as shown in Figure(1.8) , Due to their intriguing physiological 

characteristics, several five-membered aromatic systems with three hetero atoms in 

the symmetrical position have been explored. The 1, 3, 4-thiadiazole derivatives 

were recognized to have a wide range of pharmacological properties, including 

analgesic, antibacterial,  anti-convulsant, anti-inflammatory  , and antimicrobial 

properties. Drugs containing thiadiazole have also been found to have anti-

tubercular, diuretic, anticancer, and anthelmintic properties. 
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R

N N

S

CHN R'

R= OH, Cl, N(CH3)2, OCH3, NO2

R`= OH, NO2

 

Figure 1.8: Schiff bases derived from 2-amino-5-aryl-1,3,4-thiadiazol derivatives with 

aromatic aldehydes 

 

Khedr et al .(2005)[94]  new Schiff bases synthesized from azo compound 5-[3-

(1,2,4-triazolyl-azo]-2,4-dihydroxy-benzaldehyde (TA) and 1,3-

diaminopropane(TAAP) compound or 1,6-diaminohexane (TAAH)  compound 

figure(1.9). 
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N CH OH

OH

N N

N
NH

N

NH
N

N N

N

OH

OH

CH N (CH2)6
N CH OH
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N
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N
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N
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N
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(TAAP)

(TAAH)  

Figure 1.9: Several Schiff bases compounds contain azo dyes 
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1.3. Heterocyclic Compounds 

 

          The most frequent heteroatoms are oxygen, nitrogen,  and sulfur, while 

heterocyclic rings including additional hetero elements are also well-known. 

Heterocyclic compounds are cyclic organic molecules that contain at least one 

hetero atom [95, 96], Due to its involvement in several diseases, heterocyclic 

compounds are regarded as one of the essential types of organic chemicals that are 

employed in numerous biological areas. The heterocyclic ring is a fundamental 

structural component of many biological compounds, including RNA, and DNA, 

hemoglobin, chlorophyll,  and vitamins[97].  Amino acids as histidine, proline,  

and tryptophan, in addition to vitamin and coenzyme precursors from the 

riboflavin, folic acid, thiamine ,pyridoxine,  biotin, B12, and E family of vitamins, 

are some of the major heterocyclic compounds utilized in medications. There are 

several heterocyclic compounds that are pharmacologically active, many of which 

are used often in therapeutic settings [98]. The essential structural components of 

many bioactive natural compounds, such as alkaloids and macrolides, as well as 

many physiologically significant and important molecules are represented by the 

heterocyclic frameworks such as furan , pyrrole , thiophene , pyridine,  piperidine , 

oxazepine, thiazolidinedione, benzoxazole, oxadiazole, and azetidinone as shown 

in Figure (1.10) [99, 100]. 
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Figure 1.10:  Different heterocyclic ring with one, two, and three heteroatom 

1.3.1.  Cycloaddition Reaction 
 

                 A cyclic adduct is created in a family of chemical reactions known as 

cycloaddition when two or more unsaturated molecules combine. Due to it’s 

capacity to produce many C-C and C-heteroatom bonds in a single step, 

cycloaddition reactions are regarded as the most important bond-forming processes 

in organic chemistry. A cycloaddition process has been classified as “(m+n)-

cycloaddition” depend on the characteristics of the reacting systems involved. "m" 

and "n" stand for the number of atoms from each of the reacting partners 

participating during the cycloaddition reaction (typically m > n). One of the most 

well-known cycloaddition reactions is the “Diels-Alder reaction (D-A)”, which is a 

[4+2]-cycloaddition reaction between a diene (4-component) and a dienophile (2-

component). Diels and Alder made the initial discovery of the D-A reaction in 

1928, and in 1950, they were jointly awarded the Nobel Prize. The most popular 

hetero-Diels-Alder (HDA) reactions used to create six-membered heterocyclic 

systems including pyrans, piperidines, and other compounds. In addition to D-A 

processes, [3+2] cycloaddition reactions provide a flexible method for producing 

five-membered heterocyclic compounds with high levels of stereo- and regio 

selectivity, including triazoles, oxazoles, imidazoles isoxazoles, and tetrazoles. For 
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the synthesis of heterocyclic natural products or medicinal compounds, these 

reactions have frequently been exploited as key reactions. The heterocyclic 

frameworks (furan, pyrrole, quinolone, indole, imidazole, oxazole, triazole, etc.) 

represent the key structures of medicinal, pharmaceutical, and biologically 

important molecules as well as many bioactive natural products, for example, 

alkaloids and macrolides [99]. 

1.3.2. Tetrazole Ring System 
 

         Tetrazole is a five-membered heterocyclic molecule containing a carbon 

atom and four nitrogen atoms. Theoretically, tetrazole has 3 isomers: 1H-

tetrazole(1), 2H-tetrazolium(2), and 5H-tetrazole (3)  as shown in figure (1.11)  

[101, 102] 

 

Figure 1.11: Structure   of the regioisomeric  tetrazole rings 

 

Tetrazole rings are  major factors in new drug design descriptors since they are 

included in the majority of active pharmaceutical ingredients (API), Numerous 

investigations on the synthesis of tetrazole derivatives are being conducted in light 

of its significance, It’s synthesis involves [3+2] cycloaddition reaction [103]. 

Tetrazole's heteroaromatic five-membered ring, which has four nitrogen atoms, 

produces nitrogen-rich planar structural characteristics. Additionally, tetrazoles' 
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acidic character results from the free N-H present in their structure[104], and this 

trait can cause nucleophilic substitution to generate more complicated aliphatic and 

aromatic heterocyclic compounds, in fact, the heterocyclic tetrazole moiety 

exhibits the identical pKa values for the respective carboxylic acids[105] ,  it also 

has roughly the same needs for planar delocalized system space and offered the 

highest nitrogen concentration of any heterocyclic molecule. Tetrazole derivatives 

have both acceptor and donor electrical characteristics due to the nitrogen-rich 

multi-electron conjugated system and planar ring skeleton structure [102]. The 

tetrazole ring's bigger size as compared to the carboxylate anion might lower it’s 

binding affinity at the active site. This might be due to “steric hinrance” or 

improper grouping of the active site's functional [106], and can stabilize the 

negative charge of the corresponding anion through charge displacement 

Tetrazoles also demand approximately the same amount of electrical space as 

carboxylates and have a larger nitrogen concentration than other heterocycles, as a 

result, these qualities have increased their use in a variety of fields, including as 

materials research, coordination chemistry, pharmaceuticals and drug design, the 

food industry and agrochemicals [107], polymers, gas generators, rocket 

propellants, chemicals for photography and photoimaging, and explosives[108]. 

Nitrogen-rich  compound and derivatives are a  favorable components of 

ecofriendly energetic compositions[109], an important group of poly-aza-

heterocyclic chemicals, tetrazoles were mostly found in nature. Tetrazoles have 

attracted a lot of interest lately because of their broad range of medical and 

biological uses, including as anticancer, antiviral, antiallergic, antibiotic, and anti-

HIV agents   [110]. Due to their great density, good positive enthalpy of formation, 

extraordinary detonation capability, and high thermal stability, nitrogen-rich 

compounds have received a lot of interest in energetic materials [111]. The 
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Tetrazole group has improved bioavailability and metabolic stability, and the four 

nitrogen atoms in the Tetrazole ring can provide a more even distribution of 

charges[100]. 

1.3.3. Biological Activity of Tetrazole Compound 

             One of the most pressing objectives in contemporary chemistry and 

materials science is the development of innovative functional organic materials. 

These substances include a broad range of typically conjugated organic compounds 

with various chemical and physical characteristics. Tetrazoles, which are classified 

as carboxylic acid bioisosteres [112], are present in a variety of pharmacological 

processes, including several therapeutically effective medications[113, 114], 

improve lipophilicity, bioavailability Tetrazole, and lessen adverse effects[115] . 

due to the produced compounds exhibited anti-bacterial, anti-fungal, and anti-viral. 

Recent findings from multiple research teams throughout the globe have proven 

that adding a nitrogen heterocyclic motif typically improves the quality of 

materials compared to their carbocyclic analogs action, tetrazole compounds and 

their products were extremely important, particularly in the biological area. It was 

furthermore utilized in the creation of medications used to treat chronic 

illnesses[116] , anticonvulsant and diabetic kidney disease activities[114], it has 

also exhibit analgesic, anti-inflammatory, anti-cancer, anti-hypertensive, 

hypoglycemic, antiparasitic, and antiviral properties, the aforementioned 

characteristics and the ability to modify the biological or physico-chemical 

characteristics of these compounds by adding a variety of structurally different 

substituents to the heterocycle ring have led to the use of this heterocycle as a 

template in numerous research projects aimed at creating new bioactive 

compounds[102]. Tetrazole derivatives created by the cyclic addition reactions 
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between Schiff bases and sodium azide [116]. There are several examples of 

commercial medications with the tetrazole ring-like structure, including cilostazol, 

pentylenetetrazol, losartan, candesartan, and valsartan, which are all used in 

clinical practice to treat various diseases figure (1.12).  Because it is the 

bioisosteric analog of cis-amide and a carboxylic acid and has good metabolic 

stability, the tetrazole ring is also exploited in the development of novel 

medications, tetrazoles also have interactions with electron-donating and electron-

withdrawing groups and exhibit stacking interactions with receptor recognition 

sites that are present in target tissues[117]. More than 20 pharmaceuticals 

containing tetrazole motifs are readily accessible on the market, treating a variety 

of medical conditions[118].  

 

 

Figure 1.12  Public drugs having the tetrazole ring. 
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1.3.3.1. Antifungal and Antibacterial Activity 

      

              Several tetrazole hybrids were created, manufactured, and tested for their 

antifungal properties; some of them shown promising action against both drug-

resistant and drug-susceptible fungi for example Dhayanithi et al .(2011) New 5-

thio-substituted tetrazole derivatives as shown in equation(1.5) were effectively 

produced and studied antifungal and antibacterial activities all the Synthesized 

substances show middle to excellent effectiveness against the examined organisms 

[105]. 
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Equation 1.5: Synthesis of 5-thio-substituted tetrazole 

1.3.3.2. Analgesic and Anti-Inflammatory Activity 

 

           In both natural and synthesized pharmaceuticals, nitrogen heterocycles are 

the most crucial structural components[119]. Bekhit et al .(2004) synthesized a 

series compounds involved both the tetrazole ring and quinoline in the same 

skeleton structure as shown in figure(1.13), as well as evaluation of anti-

inflammatory and antibacterial properties of the recently synthesized compounds 

[120]. 
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Figure 1.13: Schiff base derivative containing tetrazole ring  and quinolone 

 

1.3.3.3. Anticancer Activity 
       

              One of the most terrifying diseases that affects both humans and animals is 

cancer, which is  one of the major causes of mortality globally. As a result, in order 

to effectively inhibit proliferative pathways and cell clonal growth, new anticancer 

medication molecules must be found, created, and improved. Additionally, it is 

essential to create new structural heterocyclic moieties in order to create potential 

anticancer agents with intriguing biological applications. An important worldwide 

public health concern is cancer. One of the most popular forms of treatment for 

breast cancer is chemotherapy. Negative side effects of this therapy are often 

reported, ranging from nausea to bone marrow failure and the emergence of 

multidrug resistance[121]. Tetrazole moiety insertion into therapeutic molecules 

has lately received research and may increase the medicine's efficacy and 

bioavailability[122]. Bhaskar et al .(2010) synthesis of new derivatives as shown in 

figure(1.14)with anticancer activity containing tetrazole ring from benzonitrile 

[123]. 
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Figure 1.14: New derivatives with anticancer activity containing tetrazole ring from 

benzonitrile 

1.3.3.5. Anti-Corrosion Activity 

              Conjugated double bonds, aromatic rings, heterocyclic rings, which serve 

as the fundamental building blocks of organic molecules, as well as N, P, O, and S, 

provide inhibitors a robust platform for metal adsorption. The effective stalling of 

corrosive attack can be facilitated by the well-organized self-assembly of organic 

molecules on the metal surface , Qiang et al. (2020)  explored the mechanism by 

which the S-linker affects the ability of tetrazole compounds to control copper 

corrosion and recommended two tetrazole derivatives as inhibitors in sulfuric acid 

solutions[124]. Tetrazole's chemistry is  being monitored to evolve dynamically, 

Compounds containing tetrazole and compositions based on them are used as 

corrosion inhibitors[125]. 

1.3.4. Synthesis of Tetrazole Compound 

 

             Tetrazoles can exist as anions, cations, and other tautomeric forms. 1,4 

Dihydrotetrazoles 1 and 2 are examples of partly hydrogenated tetrazoles in this 

context as shown in figure(1.15)  [126]. 
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Figure 1.15  Tetrazole forms partially hydrogenated 

Saleh et al. (2021)[127] synthesis and the study of new Derivatives of Serotonin 

having  tetrazole Moiety  and estimated antimicrobial activity of synthesizes 

compounds as shown in scheme(1.5). 

 

Scheme 1.5  Synthesis Tetrazole derivatives  serotonin 

 

Alsahib et al .(2021)[128] synthesize  a series of tetrazole derivatives compound  

from Schiff base derived from 2-(pyrimidin-2-ylamino) acetohydrazide with  

various aromatic aldehydes ,these Schiff base derivatives react with sodium azide 

to produced tetrazole compound as shown in figure (1.16). 
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Figure 1.16: Tetrazole derivatives compound from Schiff base and sodium azide 

 

Ahmed et al .(2019)[52] Synthesis of new tetrazole derivatives compound from 

Schiff base derivatives of (1-amino-4-methyl-6-phenylpyrimidine-2-(1H)-thione)as 

shown in figure (1.17). 

N

CH3

N

NH N

N

S

NO2

 

Figure 1.17: New tetrazole derivatives compound from (1-amino-4-methyl-6-phenyl 

pyrimidine-2-(1H)-thione 

 

Yakambram et al.(2018)[129] The development of an excellent to high yield 

method for synthesizing 5-substituted 1H-tetrazoles utilizing a variety of nitriles 

and sodium azide in the presence of urea and acetic acid as shown in equation(1.6). 

R C N + NH2 C NH2

O

+

1.25 equiv

NaN3

1.25 equiv

water,DMF

AcOH,110 °C

R=aryl,hetro cyclic,etc

1 equiv
N

N

NN

H

R

 

Equation 1.6: Synthesis 5-substituted 1H-tetrazoles  from different nitriles and urea 
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Mosa et al .(2019)[130] synthesis of 2,5-Dihydrotetrazole derivatives by  

cycloaddition reaction between schiff base and sodium azide as shown in equation 

(1.7)  and evaluated of biological activity of derivative compounds. 

R
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R
1

NHN CH O O
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O

CC

OO

ClCl

DMF  ,  NaN
3

R1&2 =H , NO2

R
2

R
1

NH N CH O
O

O
O

CC

OO

ClCl

N

N

NH

Equation 1.7: Synthesis of 2,5-dihydrotetrazole derivatives 

 

Alfatlawi et al . (2018)[131]synthesis of new derivative of Schiff base from 2-

Aminonitrobenzothiazole, these derivative then react with sodium azide to 

produced tetrazole derivative as shown in figure(1.18) 
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Figure 1.18: New tetrazole derivative from Amino nitro benzothiazole 

Bhuva et al .(2012)[132] Synthesis of tetrazol derivative from 2-chloro quinoline-

3-carbaldehyde derivatives as shown in equation (1.8). 

N Cl

R CHO
NaN3,  EtOH

R=H,CH3

AcOH
N

R

NH N

N

CHO

 

Equation 1.8: Preparation of tetrazole derivative from 2-chloro quinoline-3-carbaldehyde 
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Al-Juburi, R .(2012)[133] a series of new Schiff base synthesized from benzidine 

and aromatic  aldehydes, then react with sodium azid in THF as solvent to produce 

tetrazole derivatives as shown in figure (1.19), and  estimated the biological 

activity of these compounds. 
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Figure 1.19: Tetrazole derivatives based on benzidine 

Umarani et al .(2010)[134] synthesis of new Schiff bases containing tetrazole 

quinoxalines in skeleyon structures, as well as estimated of biological activity of 

synthesized compounds figure (1.20). 
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Figure 1.20: New Schiff bases containing tetrazolo quinoxalines 
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1.4. Aims of the Work  

1-Synthesis of new Schiff base derivatives compounds containing  adamantane  

moiety in skeleton structure. 

2-Synthesis of new  heterocyclic compounds containing bis tetrazole ring from 

Schiff bases which prepared previously. 

3-Estimated of antioxidant activity of all Schiff base derivatives . 

4-Evaluation of biological activity of  some synthesized compound.  
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2.1. Chemical Materials 

           The manufacture company, relative purity, molecular formula and Chemical 

materials as shown in table(2.1). 

Table 2.1: The manufacture company, relative purity, molecular formula and Chemical 

materials 

NO Material Molecular 

Formula 

Company Purity 

1.  Adamantanol 

 

C10H16O CDH 99% 

2.  Acetanilide C8H9NO CDH 99% 

3.  Ammonium chloride NH4Cl CDH 98% 

4.  Acetyl chloride C2H3ClO Alpha 99% 

5.  Benzaldehyde C6H5CHO CDH 99% 

6.  4- Bromobenzaldehyde C7H5BrO CDH 98% 

7.  Dimethylformamide 

(DMF) 

C3H7NO CDH 99% 

8.  Ethanol  C2H5OH SPI 99.9% 

9.  Furan-2-carbaldehyde C5H4O2 CDH 97% 

10.  4-hydroxy-3-

methoxybenzaldehyde 

C8H8O3 CDH 97% 

11.  Indol-3-carboxaldehyde C9H7NO EMD 97% 

12.  4-Methylbenzaldehyde C8H8O CDH 97% 
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13.  4-Methoxybenzaldehyde C8H8O2 CDH 98% 

14.  N,N-Dimethylamino 

benzaldehyde 

C9H11NO CDH 99% 

15.  O-Nitrobenzaldehyde C7H5NO3 Thomasbakr 99% 

16.  Pyridine C5H5N CDH 97% 

17.  Sodium hydroxide NaOH Sigma-Alderch 97% 

18.  Sulfuric acid H2SO4 BaKER 98% 

19.  2- hydroxybenzaldehyde C7H6O2 SGMA 98% 

20.  Sodium azide NaN3 CDH 99% 

 

2.2. Instrument Evaluation and Apparatus 

2.2.1. Device of Melting Points  

 SMP30 melting point  device ,College of Science for Women/ Babylon 

University. 

2.2.2.  FT-IR Spectra (Fourier Transform Infrared) Device 

 FT-IR ( Fourier Transform Infrared) 8400s Shimadzu (Japan) spectrophotometer, 

College of Science for Women/ Babylon University. 

2.2.3. (
1
H, 

13
C) NMR Spectra Measurements 

The nuclear magnetic resonance spectra were measured at Isfahan University of 

Technology (IUT) Iran using an instrument Bruker at (400mHz) Switzerland with 

(DMSO-d6) 
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2.2.4. Mass Spectrometric 

Agilent Technology (HP) Model: 5973 Network Mass Selective Detector, at 

Isfahan University of Technology (IUT) , and DI Analysis Shimadzu QP-2010-

Plus(E170Ev) Spectrometer, the measurements were taken at laboratories of 

Turkey University, Micro analytical center.   

2.2.5. Oven Heating 

Oven Heating materials 2009 Binder(Germany) , College of Science for Women/ 

Babylon University. 

2.2.6 UV-vis spectrophotometer  

UV-vis spectrophotometer at a λmax of 517 nm 
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2.3. Synthesis Route of Schiff Base Derivatives from Adamantanol 

2.3.1.   Preparation of 1,3-Bis(4-acetanilide) Adamantane(A1) 
 

           Mixed 1 equivalent of adamantanol (15g, 0.0985 mol ) with 2 equivalent of 

acetanilide(26.6 g ,0.197 mol) then added 300 ml from H2SO4, as solvent and 

oxidation agent with drop-wise under stirring vigorously for 24 hours at room 

temperature(32°C). After that, produced mixture is poured into water ice with 

stirring for 30 minutes, then the precipitate is washed by water for several times 

after filtration to remove the residue of the acid, then the product is dried as a white 

powder, 87% yield, melting point (115-116 °C), as shown in figure (2.1). This 

method according to Habib, A et al. (2021) [1].  

NH

NH

C CH3

C CH3

O

O

 

Figure 2.1: 1,3-Bis(4-acetanilide) adamantane(A1) 

2.3.2.  Preparation of 1,3-bis(4-aminophenyl) Adamantane(A2) 

             The adamantane salt of acetanilide(1eq)  mixed with aqueous solution of 

sodium hydroxide(5%), then added 250 ml of  ethanol the reaction happen under 

reflux condition(78°C) for(24 hours), there for the mixture poured into ice water 

with stirring for 30 minutes, then the precipitate is washed for several times after 

filtration to remove the residue of the base, the precipitate is dried as a Light brown 
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powder, 85% yieldو melting point  (120-122°C), This method according to Habib, 

A et al. (2021) [1], figure (2.2)show the structure of adamantane derivative(A2). 

NH2

NH2
 

Figure 2.2: 1,3 bis (4-aminophenyl) adamantane(A2) 

2.3.3.  General procedure of Synthesis of Schiff base Derivatives(B1-

B10) 

           The adamantane derivative(A2)  react  with several aromatic aldehyde 

where, 1eq of prepared  amine mixed with 2eq of  aromatic aldehyde in 35ml of 

absolute ethanol as a solvent and 0.5ml of pyridine as (basic medium) catalyst, the 

reaction  occur under reflux condition (78°C) for 5-6 hours, then the mixture is 

filtered and recrystallization by absolute ethanol. This method according to 

Hemalatha et al.(2022) [86], product dried by oven heating at 70 °C. General 

formula of Schiff base derivatives (B1-B10)shown in figure(2.3).  
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Figure 2.3: General formula of Schiff base derivatives 

2.3.3.1.  Synthesis of 4,4'-(adamantane-1,3-diyl)bis(N-

benzylidene)aniline) (B1) 

    General procedure was followed by using (3gm , 0.00942mol) from adamantane 

derivative amine(A2) and (1.922 ml, 0.01884mol) from benzaldehyde to produce 

2.6 gm from Schiff base derivative(B1) as shown in figure(2.4), as an off-white 

color powder 55.8% yield , melting point(155-156 °C). 

N

N CH

CH
 

Figure 2.4: Structure of 4,4'-(adamantane-1,3-diyl)bis(N-benzylideneaniline)(B1) 
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2.3.3.2. Synthesis of 4,4'-(adamantane-1,3-diyl)bis(N-(4-methyl- 

benzylidene)aniline) (B2) 

           General procedure was followed by using (4gm, 0.0125mol) from 

adamantane derivative(amine) A2 and (2.95ml, 0.025 mol) from 4-methyl 

benzaldehyde to produce 4.5 gm from Schiff base derivative (B2) as shown in 

figure(2.5), as an off- white color powder, 68.5% yield , melting point 142-144°C. 

N

N CH

CH CH3

CH3

 

Figure 2.5: Structure of 4,4'-(adamantane-1,3-diyl)bis(N-(4-methylbenzylidene)aniline)(B2) 

 2.3.3.3. Synthesis of 4,4'-(adamantane-1,3-diyl)bis(N-(4-methoxy- 

benzylidene)aniline) (B3) 

                    General procedure was followed by using (4gm, 0.0125mol) from 

adamantane derivative(amine)A2 and (3.1ml, 0.0255 mol) from 4-methoxy 

benzaldehyde to produce 5.1 gm from Schiff base derivative (B3) as shown in 

figure(2.6), as an off- white color powder, 72% yield, melting point 130-132°C. 

N

N CH

CH
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CH3
 

Figure 2.6: Structure of 4,4'-(adamantane-1,3-diyl)bis(N-(4-

methoxybenzylidene)aniline)(B3) 
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2.3.3.4. Synthesis of 4,4'-(adamantane-1,3-diyl)bis(N-(4-bromo-

benzylidene)aniline) (B4) 

           General procedure was followed by using (4 gm, 0.0125mol) from 

adamantane derivative (amine) A2 and (4.64 gm, 0.0251 mol) from 4- bromo 

benzaldehyde to produce 5.6 g from Schiff base derivative (B4) as shown in 

figure(2.7), as an off- white color powder, 69.1% yield, melting point 204-206°C. 

N

N CH

CH Br

Br

 

Figure 2.7: Structure of 4,4'-(adamantane-1,3-diyl)bis(N-(4-bromo-benzylidene)aniline) 

(B4) 

2.3.3.5. Synthesis of 4,4'-((adamantane-1,3-diyl)bis(4,1-phenylene)) 

bis(azanylylidene))bis(methanylylidene)bis(N,N-dimethylaniline) 

(B5) 

           General procedure was followed by using (4g ,0.0125mol) from adamantane 

derivative(amine)A2 and (3.74 g ,0.0251 mol) from 4- N,N dimethyl benzaldehyde 

to produce 4.9 g from Schiff base derivative(B5) as shown in figure(2.8),as a light 

yellow color powder, 67.3% yield , melting point 158-160°C. 
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Figure 2.8: Structure of 4,4'-((adamantane-1,3-diyl)bis(4,1-phenylene)) bis(azanylylidene)) 

bis(methanylylidene)bis(N,N-dimethylaniline)(B5) 

2.3.3.6. Synthesis of  4,4'-(adamantane-1,3-diyl)bis(N-(furan-2-yl 

methylene)aniline)(B6) 
 

              General procedure was followed by using (4g, 0.0125mol) from 

adamantane derivative(amine)A2 and (2.1 ml, 0.0251 mol) from furfural to 

produce 2.6 g from Schiff base derivative(B6) as shown in figure(2.9), as a brown 

color powder, 43.6% yield, melting point 164-166° C. 

N

N CH
O

CH
O  

Figure 2.9: Structure of 4,4'-(adamantane-1,3-diyl)bis(N-(furan-2-ylmethylene)aniline)(B6) 
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2.3.3.7. Synthesis of (N-((1H-indol-3-yl)methylene)-3-(4-(((1H-indol-

3-yl)methylene)amino)phenyl)adamantan-1-yl)aniline (B7) 

      

           General procedure was followed by using (2g, 0.00628mol) from 

adamantane derivative(amine) A2 and (1.8gm, 0.0125 mol) from indol-3-

carboxaldehyde to produce 1.65g from Schiff base derivative (B7) as shown in 

figure(2.10), as a yellow color powder 45.8% yield , melting point 163-165° C. 

N

N CH

CH

NH

NH  

Figure 2.10: Structure of (N-((1H-indol-3-yl)methylene)-3-(4-(((1H-indol-3-yl)methylene) 

amino)phenyl)adamantan-1-yl)aniline (B7) 

2.3.3.8. Synthesis of 4,4'-(adamantane-1,3-diyl)bis(N-(2-nitro -

benzylidene)aniline) (B8) 

    General procedure was followed by using (3gm, 0.00942mol) from adamantane 

derivative(amine)A2 and (2.84gm, 0.01884 mol) from o-nitro benzyaldehyde to 

produce 3gm from Schiff base derivative (B8) as shown in figure(2.11),as a dark 

yellow color powder 54.5% yield, melting point 137-139° C.   
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N

N CH

CH

O2N

O2N

 

Figure 2.11: Structure of 4,4'-(adamantane-1,3-diyl)bis(N-(2-nitro -

benzylidene)aniline)(B8) 

2.3.3.9. Synthesis of 2,2'-(((adamantane-1,3-diyl)bis(4,1-phenylene 

))bis(azanylylidene))bis(methanylylidene))diphenol (B9) 

             General procedure was followed by using (2.5gm, 0.00785mol) from 

adamantane derivative(amine) A2 and (1.64ml, 0.0157 mol) from salicylaldehyde 

to produce 2.43gm from Schiff base derivative (B9) as shown in figure (2.12), as a 

dark yellow color powder 58.7% yield , melting point 111-112° C. 

N

N CH

CH

OH

OH

 

Figure 2.12: Structure of 2,2'-(((adamantane-1,3-diyl)bis(4,1-phenylene)) 

bis(azanylylidene))bis(methanylylidene))diphenol (B9) 

 



Chapter Two                                                              Experimental Part 

 

45 
 

2.3.3.10. Synthesis of 4,4'-(((adamantane-1,3-diyl)bis(4,1-phenylene)) 

bis(azanylylidene))bis(methanylylidene))bis(2-methoxyphenol) (B10) 

      

               General procedure was followed by using (2.5gm, 0.00785mol) from 

adamantane derivative(amine)A2 and (2.38 gm, 0.0157 mol) from vanillin to 

produce 1.7gm from Schiff base derivative(B10) as shown in figure(2.13), as a 

brown color powder 36.9% yield, melting point 210-211° C. 

N

N CH

CH OH

O

O

OH

CH3

CH3

 

Figure 2.13: Structure of 4,4'-(((adamantane-1,3-diyl)bis(4,1-phenylene)) 

bis(azanylylidene)) bis(methanylylidene))bis(2-methoxyphenol) (B10) 

2.4.  General Procedure of Synthesis of Tetrazole Derivatives from 

Schiff Bases 

                  Mixed 1 eq of Schiff base derivatives with 2 eq of sodium azide and 

0.5-1 gm from ammonium chloride in 15 ml of dimethylformamide (DMF) as a 

solvent the reaction occur under reflux conditions (150°C) for 8-16 hours, the 

mixture leave to evaporate more amount of solvent then poured into ice water at 0-

5°C , after that, filtered and washed by water and sodium bicarbonate and filtered 

for second time, and recrystallization with absolute ethanol. The method described 

by Mohite et al. (2009)[135], then the drying powder  treated with excess amount 

of acetyl chloride  with continuous stirring for 5 minutes, after that the mixture is 

left until the residue of acetylchloride is vaporized to produce tetrazole derivatives 
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as powder solid. Figure (2.14)show the general formula of tetrazole derivatives(C1-

C10).  

N

N

C Ar

N
N

N

C

Ar

N

N

N

C

C
O

CH3

CH3

O

H

H

 

Ar =

O
NH

O2N OH

OH

O CH3

N

CH3

CH3

O CH3
BrCH3

C2 C3 C4                   C5

C9                      C10C8C7C6

C1

 

 Figure 2.14: General formula of tetrazole derivatives(C1-C10). 

 

2.4.1. Synthesis of 1,1'-(4,4'-(adamantane-1,3-diylbis(4,1-phenylene)) 

bis(5-phenyl-4,5-dihydro-1H-tetrazole-4,1-diyl))diethanone (C1) 

            General procedure was followed by using (1.7gm, 0.00343 mol) from Schiff 

base derivative (B1) and (0.44gm, 0.00687) from sodium azide and appropriate 

amount from acetylchloride to produce tetrazole derivative (C1) as shown in 

figure( 2.15), as a yellow color powder 23%, melting point 92-94° C. 
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Figure 2.15: Structure of C1 

2.4.2. Synthesis of 1,1'-(4,4'-(adamantane-1,3-diyl)bis(4,1-

phenylene)) bis(5-(p-tolyl)-4,5-dihydro-1H-tetrazole-4,1-

diyl))diethanone (C2) 

          General procedure was followed by using (1 gm, 0.0018 mol) from Schiff 

base derivative (B2) and (0.23 gm, 0.0036 mol) from sodium azide and appropriate 

amount from acetylchloride to produce tetrazole derivative(C2) as shown in figure 

(2.16), as a greenish-yellow color powder 32%, melting point 82-84° C. 

N

N

N
N

N
CH3

CH3

C O

CH3

N

N
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Figure 2.16: Structure of C2 
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2.4.3.  Synthesis of 1,1'-(4,4'-(adamantane-1,3-diyl)bis(4,1-phenyl -

ene))bis(5-(4-methoxyphenyl)-4,5-dihydro-1H-tetrazole-4,1-diyl)) 

diethanone (C3) 

          General procedure was followed by using (2gm, 0.0036 mol) from Schiff 

base derivative (B3) and (0.46 gm, 0.0072 mol) from sodium azide and appropriate 

amount from acetylchloride to produce tetrazole derivative(C3) as shown in 

figure(2.17), as a greenish-yellow color powder 34%, melting point 68-70° C. 

N

N

O-CH3

H3C-O

N
N

N

N
N

N

O
CH3

O

CH3  

Figure 2.17: Structure of C3 

2.4.4. Synthesis of 1,1'-(4,4'-(adamantane-1,3-diyl)bis(4,1-

phenylene)) bis(5-(4-bromophenyl)-4,5-dihydro-1H-tetrazole-4,1-

diyl)) diethanone (C4) 

          General procedure was followed by using (1.5gm, 0.0029 mol) from Schiff 

base derivative (B4) and (0.29 gm, 0.0045 mol) from sodium azide and appropriate 

amount from acetylchloride  to produce tetrazole derivative (C4) as shown in 

figure(2.18), as an orange color powder 27%, melting point 167-168° C. 
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Figure 2.18: Structure of C4 

2.4.5. Synthesis of 1,1'-(4,4'-(adamantane-1,3-diyl)bis(4,1phenylene)) 

bis(5-(4-(dimethylamino)phenyl)-4,5-dihydro-1H-tetrazole-4,1-diyl)) 

diethanone (C5) 

       General procedure was followed by using (1.5gm, 0.0025 mol) from Schiff 

base derivative (B5) and (0.33 gm, 0.00516 mol) from sodium azide and 

appropriate amount from acetylchloride to produce tetrazole derivative (C5) as 

shown in figure (2.19), as a red color powder 32%, melting point 161-162° C. 
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Figure 2.19: Structure of C5 
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2.4.6. Synthesis of 1,1'-(4,4'-(adamantane-1,3-diyl)bis(4,1phenylene)) 

bis(5-(furan-2-yl)-4,5-dihydro-1H-tetrazole-4,1-diyl))diethanone(C6) 

         General procedure was followed by using (2gm, 0.0042 mol) from Schiff 

base derivative (B6) and (0.54 gm, 0.00842 mol) from sodium azide and 

appropriate amount from acetylchloride to produce tetrazole derivative(C6) as 

shown in figure(2.20), as a dark brown-color  powder 12.2%, melting point 139-

140° C. 
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Figure 2.20: Structure of C6 

2.4.7. Synthesis of 1,1'-(4,4'-(adamantane-1,3-diyl)bis(4,1phenylene)) 

bis(5-(1H-indol-3-yl)-4,5-dihydro-1H-tetrazole-4,1-diyl))diethanone 

(C7) 

            General procedure was followed by using (1.65gm, 0.00288 mol) from 

Schiff base derivative (B7) and (0.37 gm, 0.00576 mol) from sodium azide and 

appropriate amount from acetylchloride to produce tetrazole derivative (C7) as 

shown in figure(2.21), as a dark-red color  powder 15.49%, melting point 188-190° 

C. 
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Figure 2.21: Structure of C7 

2.4.8. Synthesis of 1,1'-(4,4'-(adamantane-1,3-diyl)bis(4,1phenylene)) 

bis(5-(2-nitrophenyl)-4,5-dihydro-1H-tetrazole-4,1-diyl))diethanone 

(C8) 

           General procedure was followed by using (1.5gm, 0.00256 mol) from Schiff 

base derivative (B8) and (0.33 gm, 0.00513 mol) from sodium azide and 

appropriate amount from acetylchloride to produce tetrazole derivative(C8) as 

shown in figure(2.22), as a dark-brown color  powder 22.3%, melting point 72-74° 

C. 
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Figure 2.22: Structure of C8 
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2.4.9. Synthesis of 1,1' (4,4'-(adamantane-1,3-diyl)bis(4,1-

phenylene))bis(1-acetyl-4,5-dihydro-1H-tetrazole-5,4-diyl))bis(2,1-

phenylene) diacetate (C9) 

      General procedure was followed by using (1.5gm, 0.00284 mol) from Schiff 

base derivative (B9) and (0.37 gm, 0.00569 mol) from sodium azide and 

appropriate amount from acetylchloride to produce tetrazole derivative(C9) as 

shown in figure (2.23) as a greenish-yellow color  powder 35.3%, melting point 

88-90° C.  
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Figure 2.23: Structure of C9 

2.4.10. Synthesis of 1,1'-(4,4'-(adamantane-1,3-diyl)bis(4,1-phenyl-

ene))bis(5-(4-hydroxy-3-methoxyphenyl)-4,5-dihydro-1H-tetrazole-

4,1-diyl))diethanone (C10) 

            General procedure was followed by using (1.2gm, 0.00204 mol) from Schiff 

base derivative (B10) and (0.26 gm, 0.00409 mol) from sodium azide and 

appropriate amount from acetylchloride to produce tetrazole derivative(C10) as 

shown in figure (2.24) as a brown color  powder 26.6%, melting point 177-178° C. 
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 Figure 2.24: Structure of C10 
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3. Results and Discussion 

3.1. Preparation of 1,3 bis(4-acetamido-1-phenyl)adamantane(A1) 

           Adamantane salt of acetanilide prepared in strong acidic medium equation 

(3.1) to get a very good yield ,in this reaction we used acetanilide  because of their 

high stability under these  conditions, suggestion mechanism of this reaction shown 

in scheme (3.1). FT-IR Spectrum of adamantane salt show many  specific peak 

such as peaks at( 3055,3115) cm
-1

 indicate to C-H aromatic , peaks at 

(2848,2904)cm
-1

 refers to the stretching vibration of C-H bond of adamantane, 

peaks at (1516-1600) cm
-1

 indicate to C=C aromatic, peak at (3298cm
-1

) indicate to 

the stretching vibration of N-H bond from amide, peak  at (1666cm
-1

) indicate to 

amide carbonyl group as shown in figure(3.1).  

OH

NH

NH

CH3

O

CH3

O

H2SO4

RT

+

NH CH3

O

2eq

 

Equation 3.1: Preparation of compound A1 
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Scheme 3.1:  Suggestion mechanism of prepration 1,3 bis(4-acetamido-1-

phenyl)adamantane(A1) 

Figure 3.1: FT-IR Spectrum of compound A1 
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3.2. Preparation of 1,3 bis (4-amino phenyl)adamantane (A2) 

           The adamantane salt (A1) can be  undergoes to de-protection  reaction by 

react with aqueous solution of sodium hydroxide(5%) under reflux condition in 

ethanol for 24 hours as shown in equation(3.2), FT-IR spectrum  of adamantane 

derivative (A2) shows specific peak such as 3012 cm
-1 

indicates to the C-H 

aromatic, two peaks at (2901,2847) cm
-1

 indicate to C-H for adamantane , peak  for 

C=C at 1516 cm
-1

, sharp and double peak at 3344-3421 cm
-1

 indicate to the 

formation of primary amine, as well as disappearance peak of N-H bond from 

amide as shown in figure (3.2). 

5% NaOH

NH2

NH2EtOH,reflux

A2

NH

NH

CH3

O

CH3

O

A1  

 Equation 3.2: Preparation of compound A2 
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Figure 3.2: FT-IR Spectrum of compound A2 

 

 

 

3.3. Schiff base Derivatives 

3.3.1. Solubility and Physical Properties of Schiff Base Derivatives 

           Schiff base derivatives(B1-B10) soluble in many organic solvent ,however 

insoluble of water as inorganic  solvent. Melting point, colors, yield and solubility 

of all Schiff base derivatives listed below in table (3.1).  
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Table 3.1: Solubility and Physical properties of Schiff base derivatives 

      M.P (°C) Color Yield 

(%) 

                     Solubility   

water ethanol benzene dioxane DMF DMSO 

B1 155-156 Off-white 56 _ _ + ᵟ + + 

B2 142-144 Off-white 68 _ _ + ᵟ + + 

B3 130-132 Off-white 72 _ _ + ᵟ + + 

B4 204-206 Off-white 69 _ _ + ᵟ + + 

B5 158-160 Pale-yellow 67 _ _ + ᵟ + + 

B6 164-166 Light-brown 43.6 _ _ + ᵟ + + 

B7 163-165 Yellow 45.5 _ _ + ᵟ + + 

B8 137-139 Dark-yellow 54.5 _ _ + ᵟ + + 

B9 111-112 Light-yellow 58.7 _ _ + ᵟ + + 

B10 210-211 Dark-yellow 36.9 _ _ + ᵟ + + 

partial= ᵟ 

3.3.2. Synthesis of Schiff Base Derivatives 

           The amine derived from adamantane  undergoes to condensation  reaction 

with different aromatic aldehyde to produce new Schiff base derivatives (B1, B2. 

B3, B4, B5, B6, B7, B8, B9, B10) as shown in equation(3.3) .All Schiff base 

derivatives synthesized characterization  by FT-IR, Mass spectroscopy and (
1
H-

13
C) NMR. 
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NH2

NH2

N

N CH Ar

CH Ar

1eq 2eq

EtOH,reflux+
Ar H

O

Ar = CH3 OCH3 Br N

CH3

CH3
B1 B2 B3 B4 B5

B6 B7 B8 B9 B10

O

O2N OH

OH

OCH3

NH

B1-B10

 

           Equation 3.3: Synthesis of Schiff base derivative (B1-B10) 

 

3.3.3. FT-IR Spectrum 

            Information regarding the makeup and structure of functional groups can be 

obtained from the infrared spectrum. The functional group section of the spectrum  

is the high-frequency zone, in this region of the spectrum 4000-1300 cm
-1

, the 

distinctive stretching frequencies for significant functional groups including OH, 

NH, and carbonyl group may be found. The "finger print" area is the common 

name for the middle part of the spectrum, which spans 1300-900 cm
-1

[136]. 
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3.3.3.1. FT-IR Spectra of Schiff Base Derivatives(B1-B10):  

            The fundamental  bands that distinguish  synthesize compound (Schiff base 

derivatives) listed below in table(3.2),we observe appearances strong band at 

(1600-1626 cm
-1

) indicates to C=N group and disappearances medium and sharp  

double peaks which  indicates to stretching vibration of primary amine[137], 

table(3.2) at ʋ (cm
-1

) (KBr) summarizes other distinctive bands. 

Table 3.2: Fundamental bands of Schiff base derivatives in FT-IR spectra 

Comp. C-H 

Aromatic(cm-1) 

C-H 

Aliphatic(cm-1) 

C=N 

Imine(cm-1) 

C=C 

Aromatic(cm-1) 

Other band(cm-1) 

B1 3101,3010 2918,2847 1627 1577,1500,1450 

 

 

B2 3045,3010 2918,2897, 

2900 

1626 1597,1570,1512 

 

 

B3 3050,3035 2908, 2847 1624 1597,1575,1512 

 

1251(C-O) 

B4 3083,3026 2899,2848 1626 1585,1566,1498 

 

705(C-Br) 

B5 3050,3034 2847,2897 1608 1599,1554,1525 1100(C-N) 

B6 3080 2899,2847 1622 1516,1475,1446 1250(C-O) 

B7 3030 2920,2897,2847 1618 1593,1575,1496 

1446 

3396(N-H) 

indole, 

1246(C-N) 

B8 3020 2912,2846 1616 1570,1442 1519(NO2) 

1010(C-N) 

B9 3100 2848,2901 1618 1599,1573,1491 

1456 

3400(OH) 

1278(C-O) 

B10 3000 2920,2846 1600 1589,1508,1415 3371(OH) 
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Figure 3.3: FT-IR Spectrum of Schiff base derivative B1 

 

Figure 3.4: FT-IR of Spectrum Schiff base derivative B2 
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Figure 3.5 : FT-IR Spectrum of Schiff base derivative B3  

 

Figure 3.6: FT-IR Spectrum of Schiff base derivative B4 
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Figure 3.7: FT-IR Spectrum of Schiff base derivative B5 

 

Figure 3.8: FT-IR Spectrum of Schiff base derivative B6 
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Figure 3.9: FT-IR Spectrum of Schiff base derivative B7 

 

Figure 3.10: FT-IR Spectrum of Schiff base derivative B8 
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Figure 3.11: FT-IR Spectrum of Schiff base derivative B9 

 

Figure 3.12: FT-IR Spectrum of Schiff base derivative B10 
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3.3.4. Characterization of Schiff Base Derivatives by Mass 

Spectrometry  

           Mass spectrometry is based on a rather straightforward idea: A substance is 

ionized using the "ionization method," the ions are separated based on their 

mass/charge ratio using the "ion separation method," and the number of ions 

representing each mass/charge unit is then recorded as a spectrum. The intensity of 

the molecular ion peak depends on the stability of the molecular ion[136]. Some of 

the Schiff base derivatives(B1,B2,B3,B5,B8,B9) listed in table(3.3) have parent 

ion and base peak in the same value ,which indicate to the stability of these 

compounds. 

Table 3.3: Fundamental band of Schiff base derivatives in Mass spectrum 

Compound M.wt m/z found Base peak First fragment Last fragment 

B1 494.66 494.3 494.3 465.3 65.1 

B2 522.7 522.4 522.4 494.3 65.1 

B3 554.7 554.4 554.4 525.3 65 

B4 652.4 652.1 274 595.1 65.1 

B5 580.8 580.4 580.4 565 55 

B6 474.59 474.3 396.3 446.3 55.1 

B7 572.7 572.3 446.3 565.3 55.1 

B8 584.66 584.3 584.3 565.3 55.1 

B9 526.6 526.3 526.3 498.3 65.1 

B10 586.7 586.3 151 526.3 57 
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Figure 3.13: Mass Spectra of Schiff base derivative B1

 

Figure 3.14: Mass Spectra of Schiff base derivative B2 
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 Figure 3.15: Mass Spectra of Schiff base derivative B3 

 

Figure 3.16: Mass Spectra of Schiff base derivative B4 
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Figure 3.17: Mass Spectra of Schiff base derivative B5 

 

Figure 3.18: Mass Spectra of Schiff base derivative B6 
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Figure 3.19: Mass Spectra of Schiff base derivative B7 

 

Figure 3.20: Mass Spectra of Schiff base derivative B8 
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Figure 3.21: Mass Spectra of Schiff base derivative B9 

 

Figure 3.22: Mass Spectra of Schiff base derivative B10 
]اكتب اقتباساً من المستند أو من 
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3.3.5. 
1
H-NMR Spectrum of Schiff Base Derivatives 

          
1
H-NMR Spectrum (DMSO-d6) for new Schiff base showed the specific 

signals such as singlet peak at region δ (8 -8.6)ppm indicates to proton imine 

group[42], multi peak at region δ (1.75-2) ppm indicate to protons of adamantane 

structure and multi peaks at region δ (6.5-8) ppm refer to aromatic protons. The 

chemical shift of all type of protons for Schiff base derivatives listed in table(3.4) . 

 Table 3.4 : Chemical shift(ppm) in 
1
H-NMR spectrum of schiff base derivatives(B1-B10) 

Comp. Aliphatic 

protons 

Aromatic 

protons 

Proton of 

imine group 

Other protons 

B1 1.24-2.48 7.1-7.9 8.6  

B2 1.23-2.38 7-7.8 8.5  

B3 1.24-2.27 7-7.8 8.5 3.8 protons of(O-CH3) 

B4 1.24-2.29 7.2-7.9 8.6  

B5 1.25-2.27 6.7-7.7 8.4 3.03 protons of(N-CH3) 

B6 1.7-2.96 6.3-7.9 8.4  

B7 1.23-2.27 6.5-7.5 8.4 4.87 proton of indole 

B8 1.74-2.4 7.2-8 8.8  

B9 1-2.15 7-8 8.6 6.8 proton of (OH) 

B10 1.2-3 6.5-7.5 8.46 4.6 proton of (OH) 

3.8 proton of(O-CH3) 
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Figure 3.23: 
1
H-NMR spectrum of Schiff base derivative B1 

 

Figure 3.24: 
1
H-NMR spectrum of Schiff base derivative B2 
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Figure 3.25: 
1
H-NMR spectrum of Schiff base derivative B3 

 

Figure 3.26: 
1
H-NMR spectrum of Schiff base derivative B4 
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Figure 3.27: 
1
H-NMR spectrum of Schiff base derivative B5 

 

Figure 3.28: 
1
H -NMR spectrum of Schiff base derivative B6 
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Figure 3.29: 
1
H-NMR spectrum of Schiff base derivative B7 

 

Figure 3.30: 
1
H-NMR spectrum of Schiff base derivative B8 
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Figure 3.31: 
1
H-NMR spectrum of Schiff base derivative B9 

 

Figure 3.32: 
1
H-NMR spectrum of Schiff base derivative B10 
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3.3.6. 
13

C-NMR Spectrum of Schiff Base Derivatives 

           
13

C-NMR Spectrum(ppm) (DMSO-d6) of Schiff base derivatives 

characterized by the presence of carbon of imine group (C=N) which is observed at 

the range 152-160 ppm, and chemical shift between 29 and 38 indicate to carbons 

of adamantane, while the chemical shift at range 110-150 indicate to the aromatic 

carbons. The chemical shift of all type of carbons for Schiff base derivatives listed 

in table(3.5). 

Table 3.5 :Chemical shift(ppm) in 
13

C-NMR spectrum of Schiff base derivatives 

Comp. Aliphatic carbons 

(ppm) 

Aromatic carbons 

(ppm) 

Carbon of imine 

group (ppm) 

Other carbons 

(ppm) 

B1 37-38.3 121-149.5 160.45  

B2 21.6-38.2 121.2-149.6 160.1  

B3 22-3.9 114-132 159.6 55.87 of C-O 

B4 37.2 121-135 159 149 of CAr-Br 

B5 29-40.2 111.5-130.6 159 CAl.-N(42.2), 

CAr.-N(147-152) 

B6 29.5-38 112.9-126 152 CAr.-O(146-149) 

B8 29.4-38.3 121-134 156 CAr-NO2(148-149) 

B9 29.4-37.2 117-145 160 CAr.-O(149) 

 



Chapter Three                                                    Results and Discussion 

79 
 

 

Figure 3.33: 
13

C-NMR spectrum of Schiff base derivative B1 

 

Figure 3.34: 
13

C-NMR spectrum of Schiff base derivative B2 
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Figure 3.35: 
13

C-NMR spectrum of Schiff base derivative B3 

 

Figure 3.36: 
13

C-NMR spectrum of Schiff base derivative B4 
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Figure 3.37: 
13

C-NMR spectrum of Schiff base derivative B5 

 

Figure 3.38: 
13

C-NMR spectrum of Schiff base derivative B6 
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Figure 3.39: 
13

C-NMR spectrum of Schiff base derivative B8 

 

Figure 3.40: 
13

C-NMR spectrum of Schiff base derivative B9 
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3.3.7. Antioxidant Activity of Schiff Base Derivatives 

          According to table(3.6)Schiff base derivatives synthesized (B1-B10) 

exhibited high inhibition percentage against DPPH(1,1-diphenyl-2-picrylhydrazyl) 

free radical from less value 80.5 % in compound B7  to higher value 89.9% in 

compound B3 at high concentration 1 mg/ml, as well as the percent inhibition 

decreased with decrease concentration in all compounds. Image (3.1) illustrated 

change in color of all compounds in different concentration. These change proves 

radicals scavenging ability of all compounds. The substituent on aromatic ring  and 

their position also make an influence on the scavenging ability. 

Table 3-6: values of antioxidants activity of  Schiff base derivatives by DPPH scavenging 

assay 

Comp 1 mg/ml 

absorbance 

%  

inhibition 

0.5 mg/ml 

absorbance 

% 

inhibition 

0.25 mg/ml 

absorbance 

% 

inhibition 

0.125 

mg/ml 

absorbance 

% 

inhibition 

B1 0.2854 87.8 0.3254 86.1 0.3952 83.1 0.425 81.8 

B2 0.3254 86.1 0.3564 84.8 0.4952 78.8 0.5027 78.5 

B3 0.2354 89.9 0.2465 89.4 0.2846 87.8 0.3685 84.2 

B4 0.4315 81.6 0.4658 80.1 0.4885 79.1 0.5124 78.1 

B5 0.435 81.4 0.4578 80.4 0.4851 79.3 0.5022 78.5 

B6 0.4354 81.4 0.4658 80.1 0.5624 76 0.6356 72.9 

B7 0.4568 80.5 0.5074 78.3 0.5687 75.7 0.6245 73.3 

B8 0.4135 82.3 0.4754 79.7 0.5246 77.6 0.5486 76.6 

B9 0.2745 88.3 0.3564 84.8 0.3812 83.7 0.4135 82.3 

B10 0.2564 89 0.2954 87.4 0.3512 85 0.3914 83.3 

Absorbance of control solution(DPPH + methanol) =2.3464 
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Image 3.1: Change in color of DPPH at different concentration of all Schiff base derivatives 

3.4 .Tetrazole Derivatives 

        Tetrazole chemistry has mostly been influenced by the widespread use of 

these groups of chemicals in biochemistry, agriculture, and medicine, heterocyclic 

derivatives are often utilized as antibacterial agents. Several substances containing 

tetrazole have been employed as antibacterial and anticancer agents[138]. 

3.4.1. Solubility and Physical Properties of Tetrazole Derivatives 

          The tetrazole derivatives which Synthesized have been tested against many 

organic solvent such as Ethanol, DMF, Benzene as shown in table(3.7). 
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Table 3.7: Solubility and physical properties of Tetrazole derivatives 

Comp. M.P 

(°C) 

color Yield 

% 

 Solubility 

EtOH DMSO C6H6 DMF 

C1 92-94 Yellow 23 + + ᵟ + 

C2 82-84 Greenish- yellow 32.2 + + ᵟ + 

C3 68-70 Greenish- yellow 34 + + + + 

C4 167-168 Orange 27 + + ᵟ + 

C5 161-163 Dark- red 32 + + ᵟ + 

C6 139-141 Dark- brown 12.2 + + _ + 

C7 188-190 Dark- red 15.4 + + _ + 

C8 72-74 Dark- brown 22.3 + + _ + 

C9 88-90 Greenish- yellow 35.3 + + ᵟ + 

C10 177-179 Dark-brown 23.6 + + _ + 

partial= ᵟ 

3.4.2. General Mechanism of Tetrazole Derivatives 

            Reactions in 1,3-Dipolar Cycloaddition reactions (1,3-DPCA) are a broad 

family of concerted reactions that are similar to the Diels-Alder reaction. For each 

1,3-dipole, there is at least one charge-separated resonance structure with dipolar 

charges. This class of reactants is referred to as 1,3-dipoles as a result of its 

structural characteristics. While bonds are not necessary for dipolarophiles to 

operate, additional multiply bonded functional groups like carbonyl, imine, azo, 

and nitroso may Dipolarophiles are frequently substituted alkenes or alkynes. 

Dipolarophiles respond differently depending on the type of 1,3-dipole involved in 

the reaction,  as well as the substituents that are present on the bond. The 1,3-

DPCA reaction is incredibly helpful for creating five-membered heterocyclic rings. 

The figure (3.41) that follows illustrates how 1,3-DPCA reactions can be depicted. 

The 1,3-dipole is the thing a-b-c, and the dipolarophile is d-e[81]. 
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Figure 3.41: 1,3-Dipolarophiles reaction 

 

The mechanism of cycloaddition  reaction of 1,3 dipole(sodium azide) with Schiff 

base derivatives (dipolarophile) can be illustrated in figure (3.42). 

 

Figure 3.42: Mechanism of cycloaddition  reaction of sodium tetrazole  

3.4.3. Synthesis of Tetrazole Derivatives 

          According to the 1,3 dipole cycloaddition reaction (3+2) Schiff base 

derivatives react with sodium azide with yield percent  from (12%-35% ) as first 

step, tetrazole ring have partial solubility in water ,as well as the present of N-Na 

bond on the  tetrazole ring  that have  ionic characters lead to increase of partial 

solubility in water. Therefore , yield percentage is low due to the losses of product  

through washing in water. Second step  the product reacts with acetyl chloride in 

order to remove sodium atom from tetrazole ring and produces tetrazole 

derivatives(C1, C2, C3, C4, C5, C6, C7, C8, C9, C10) as shown in figure(3.1) . 
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Scheme 3.1:   Synthesis of tetrazole derivatives (C1-C10) 

3.4.4. FT-IR Spectrum of Tetrazole Derivatives(C1-C10):  

         The FT-IR spectrum ʋ (cm-1) (KBr)  of tetrazole derivatives that illustrated in 

figures below shows disappearance imine group (C=N), as well as appearance 

several bands of peaks such as weak peak at approximately 1404-1500 cm
-I  

indicates to azo group (N=N), strong  peak at range 1635-1658 cm
-1

 indicates to 

amide carbonyl group , strong–medium two peaks 2843-2847cm
-1

, 2897-2920cm
-1 

indicate of C-H aliphatic of adamantane structure, and other band such as C=C 

aromatic at rang 1450-1600 cm
-1

. The fundamental band of all tetrazole derivatives 

listed in table (3.8).  
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Table 3.8: Fundamental bands in FT-IR spectrum of tetrazole derivatives(C1-C10) 

Comp. C-H 

Aromatic 

(cm-1) 

C-H 

Aliphatic   

(cm-1) 

C=O 

Amid 

(cm-1) 

N=N 

Azo 

(cm-1) 

C=C 

Aromatic 

(cm-1) 

Other 

bands (cm-1) 

C1 3080 2846, 2900 1658 1446 1597,1512  

C2 3039 2846, 2897 1654 1446 1600,1512  

C3 3043 2846, 2900 1654 1440 1597,1581 1276 (CAr-O) 

C4 3043 2846, 2900 1654 1446 1589,1512 748(CAr-Br) 

C5 3048 2897, 2843 1647 1500 1597,1543 1172(CAl.-N) 

1200(CAr.-N) 

C6 3036 2846, 2900 1647 1500 1597,1512 1250 (CAr.-O) 

C7 3051 2847, 2897 1643 1435 1581,1500 1222(CAr.-N) 

C8 3042 2846, 2897 1637 1404 1512 1527 (NO2) 

1188(CAr.-NO2) 

C9 3032 2846,2900 1643 1469 1608,1577 1200 (CAr-O) 

C10 3035 2846,2920 1635 1458 1543 1200(CAr.-O) 

1053(CAl.-O) 
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Figure 3.43: FT-IR Spectrum of tetrazole derivative C1 

 

Figure 3.44 : FT-IR Spectrum of tetrazole derivative C2 
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Figure 3.45 : FT-IR Spectrum of tetrazole derivative C3 

 

Figure 3.46: FT-IR Spectrum of tetrazole derivative C4 
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Figure 3.47: FT-IR Spectrum of tetrazole derivative C5 

 

Figure 3.48: FT-IR Spectrum of tetrazole derivative C6 
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Figure 3.49: FT-IR Spectrum of tetrazole derivative C7 

 

Figure  3.50: FT-IR Spectrum of tetrazole derivative C8 
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Figure 3.51: FT-IR Spectrum of tetrazole derivative C9 

 

Figure 3.52: FT-IR Spectrum of tetrazole derivative C10 
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3.4.5. Characterization of Tetrazole Derivatives by Mass 

Spectrometry (C1-C10) 

             The term "mass spectrum" refers to a plot of the masses of the particles 

that have  positively charged. Every peak in the spectrum, including the molecular 

ion peak, has an intensity that is measured as a percentage of the base peak, which 

has the maximum intensity and is assigned a value of 100%. The intensity of the 

molecular ion peak depends on the stability of the molecular ion[136]. The mass 

spectrum of tetrazole derivatives shown in figures below. 

 

   Figure 3.53: Mass spectra of tetrazole derivative C1 
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Figure 3.54: Mass spectra of tetrazole derivative C2 

 

Figure 3.55: Mass spectra of tetrazole derivative C3 
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Figure 3.56 :Mass spectra of tetrazole derivative C4 

 

Figure 3.57: Mass spectra of tetrazole derivative C5 
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Figure 3.58: Mass spectra of tetrazole derivative C6 

 

Figure 3.59: Mass spectrum of tetrazole derivative C7 
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Figure 3.60: Mass spectrum of tetrazole derivative C8 

 

Figure 3.61: Mass spectrum of tetrazole derivative C9 
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Figure 3.62: Mass spectrum of tetrazole derivative C10 

3.4.6. Liquid chromatography mass spectrometry (LC-Mass) of 

Some Tetrazole Derivatives Compound(C1,C8,C9) 

      We observed the calculation value closed to the found value of all three 

compound, which indicates that the reaction took place as planned. In tetrazole 

derivative C9 the OH group substituted on the benzene ring react too with acetyl 

chloride due to the reactivity of phenolic OH group to produced ester group, this 

side reaction can be proved by LC-Mass chart of this compound as shown in 

figure(3.65) below. Table (3.9) explain the fundamental band of tetrazole 

derivatives(C1,C8,C9) in  LC-Mass spectrum. 

Table 3.9: the fundamental band of tetrazole derivatives(C1,C8,C9) in  LC-Mass spectrum 

Compound M.wt m/z 

Found 

Base Peak First 

Fragment 

Last 

Fragment 

C1 664.8 666.01 168.1 575.24 96.23 

C8 754.7 755.06 205.02 661.02 99.49 

C9 780.8 780.41 135.1 700 135.1 
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Figure 3.63: LC-Mass Spectrum of tetrazole derivative C1 

 

Figure 3.64: LC-Mass Spectrum of tetrazole derivative C8 
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Figure 3.65: LC-Mass Spectrum of tetrazole derivative C9 

 

 

3.4.7. 
1
H-NMR Spectra of Tetrazole Derivatives(C1-C10) 

            1
H-NMR Spectrum (DMSO-d6) for new tetrazole showed the specific signals 

such as multi peaks at region δ (1.0-2)ppm indicate to protons of adamantane 

structure ,  singlet peak at region δ (2.4-3.9)ppm indicates to proton of tetrazole 

and multi peaks at region δ (6-8.9)ppm refer to protons on the aromatic ring, as 

well as singlet peak at region close to proton of adamantane region indicate to 

protons of CH3 that bonded with carbonyl amide. The chemical shift of all type of 

protons explain in table (3.10 ),
 1

H-NMR Spectra of tetrazole derivatives(C1-C10) 

shown in figures below. 
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Table 3.10 :Chemical shift in 
1
H-NMR spectrum of tetrazole derivatives(C1-C10) 

Comp. Aliphatic 

protons 

(ppm) 

Proton of 

tetrazole 

ring(ppm) 

Aromatic 

Protons 

(ppm) 

Protons from 

CH3C=O 

group(ppm) 

Other protons 

(ppm) 

C1 1.1-1.8 2.7 6-8.9 2-2.3  

C2 1.7-1.9 2.7 7.2-8.4 2-2.38 2.5(CH3-ph) 

C3 1.6-2 3.9 7-7.9 2.1 3.6-3.9(CH3-O) 

C4 1.2-1.9 2.8 6-8.8 2.7  

C5 1.2-1.9 3.02 6.8-8.4 2-2.2 3-3.2(CH3-N) 

C6 1-1.9 2.4 6.7-7.8 2-2.2  

C7 1.1-1.97 2.4 6.98-8.87 2-2.2 4.69(N-H) 

C8 1-1.9 3.7 7.3-8.9 2.8  

C9 1-1.84 2.7 6.8-8.6 2.15  

C10 1.15-1.77 2.8 6.9-8.2 2.16 6.5(OH) 

 

 

Figure 3.66: 
1
H-NMR Spectrum of tetrazole derivative C1 
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Figure 3.67: 
1
H-NMR Spectrum of tetrazole derivative C2 

 

Figure 3.68: 
1
H-NMR Spectrum of tetrazole derivative C3 
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Figure 3.69: 
1
H-NMR Spectrum of tetrazole derivative C4 

 

Figure 3.70: 
1
H-NMR Spectrum of tetrazole derivative C5 
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Figure 3.71:
 1

H-NMR Spectrum of tetrazole derivative C6 

 

Figure 3.72: 
1
H-NMR Spectrum of tetrazole derivative C7 
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Figure 3.73: 
1
H-NMR Spectrum of tetrazole derivative C8 

 

Figure 3.74: 
1
H-NMR Spectrum of tetrazole derivative C9 
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Figure 3.75: 
1
H-NMR Spectrum of tetrazole derivative C10 

3.4.8. 
13

C -NMR Spectrum of Tetrazole Derivatives(C1-C10) 

             13
C-NMR Spectra (DMSO-d6) for new tetrazole derivatives showed the 

specific signals such as peaks of carbons for adamantane structure at region δ (24-

38)ppm, and peak at region δ (41-42.2) ppm refers to the carbon of tetrazole ring, 

multiple peaks at region δ (108.8-139) ppm indicate to the carbons of aromatic 

rings,  and peak of carbon for amide appearance at δ (159-178.5) ppm . chemical 

shift of all type of carbon in 
13

C-NMR spectrum of  tetrazole derivatives shown in 

table (3.11), 
13

C-NMR Spectra of tetrazole derivatives(C1-C10) shown in figures 

below. 
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Table 3.11: Chemical shift in
13

C-NMR spectrum of  tetrazole derivatives  

Comp. Aliphatic 

carbons 

(ppm) 

Carbon of 

tetrazole ring 

(ppm) 

Aromatic carbons 

(ppm) 

Amide 

carbon(ppm) 

Other carbons 

(ppm) 

C1 24.5-37 42 118-136 168.6  

C2 21.6-38.3 42.2 119-134.4 168.6  

C3 24.5-37 41.9 115-137 164.6 56-57(CAl-O) 

137(CAr-O) 

C4 21.6-38.3 41.9 118-135 172.4 135(CAr-Br) 

C5 29.3-37.2 41.1 111.6-136.5 159 40.7(CAl-N) 

136.5(CAr-N) 

C6 24.4-37.2 41 119.3-129.7 168.5  

C7 21.6-37.4 41.8 108.8-139 178.5  

C8 24.8-37.2 41.9 118-129.6 173 129.6 CAr-NO2 

C10 24.3-37 41.6 114-125 177  125(CAr-O) 

 

 

Figure 3.76: 
13

C-NMR Spectrum of tetrazole derivative C1 
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Figure 3.77: 
13

C-NMR Spectrum of tetrazole derivative C2 

 

Figure 3.78: 
13

C-NMR Spectrum of tetrazole derivative C3 
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Figure 3.79: 
13

C-NMR Spectrum of tetrazole derivative C4 

       

Figure 3.80: 
13

C-NMR Spectrum of tetrazole derivative C5 
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Figure 3.81: 
13

C-NMR Spectrum of tetrazole derivative C6 

 

Figure 3.82: 
13

C-NMR Spectrum of tetrazole derivative C7 
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Figure 3.83: 
13

C-NMR Spectrum of tetrazole derivative C8 

 

Figure 3.84: 
13

C-NMR Spectrum of tetrazole derivative C10 
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3.4.9. Study of the Antimicrobial Activity of Some New Schiff Base 

and Tetrazole Derivatives by Using Well-Diffusion Assay (WDA) 

1- Bacterial isolate (Staphylococcus aureus and Escherichia coli) was activated 

overnight in Brain heart infusion broth at 37 ºC. 

 2- Culture was washed twice with sterile normal saline then centrifuged at 12000 

rpm for 10 min and re suspended in normal slain. The turbidity of suspension was 

adjusted to 0.5 McFarland in to prepare the inoculums. 

 3- A sterile swab was used to obtain an inoculum from the bacterial suspension. 

These inoculums were streaked on a Mueller-Hinton agar plate and left to dry. 

 4- Wells cut into the plates with 5mm sterile cork borer were loaded with 100 μl 

of the sample.  

5- Inhibition zones were measured using a ruler  

In vitro Antimicrobial activity a series of some new  synthesized compounds tested 

for their antimicrobial activity against  staphylococcus aureus , Escherichia coli 

and Candida albicans, table (3.12) explain zoom inhibition of some synthesized 

compounds  against  of two kinds of bacterial(staphylococcus aureus , Escherichia 

coli) and one kind of fungi(candida albicans) at concentration 0.001M in DMF as a 

solvent. It was observed that some of the synthesized compounds have good 

inhibitor action against candida albicans (B5, B8, B9, C7, C8), and weak-

moderate activity against staphylococcus aureus , Escherichia coli in compounds 

(B1, B4, B5, B8, C1, C4, C5, C7, C8), compound B9 have good activity against 

staphylococcus aureus and candida albicans , as well as moderate activity  against 

Escherichia coli Bactria due to the present of OH group substituent on the benzene 

ring. 
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Table 3.12: Zoom inhibition  of some synthesized compound against  two kinds of bacterial 

and one kind of fungi 

Sample at 0.001 mol/L 
In DMF 

Zoom inhibition(mm)     
Staphylococcus aureus 

Zoom inhibition(mm)     
Escherichia coli 

Zoom inhibition (mm)    
Candida albicans 

B1 9 15 10 

B4 15 12 19 

B5 9 16 21 

B8 16 13 22 

B9 20 15 21 

C1 9 15 15 

C4 16 16 13 

C5 17 17 12 

C7 13 8 23 

C8 10 12 22 

DMF Zero Zero Zero 

  

      

 

Image 3.2: Biological activity of some synthesized compound against of staphylococcus 

aureus Bactria 
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Image 3.3: Biological activity of some synthesized compound against Staphylococcus aureus 

Bactria 

 

Image 3.4: Biological activity of some synthesized compound against Escherichia coli 

Bactria  
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Image 3.5: Biological activity of some synthesized compound against Escherichia coli 

Bactria 

 

Image 3.6: Biological activity of some synthesized compound against Candida albicans 

fungi 
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Image 3.7: Biological activity of some synthesized compound against Candida albicans 

fungi 

 

3.5. Conclusions: 

1. Preparation  of adamantane salt of acetanilide by reaction of adamantanol  

with acetanilide in acidic medium, and preparation  of adamantane derivative 

(amine ) by basic hydrolysis  of adamantane salt with good yield. 

2. Successfully synthesis of a new ten Schiff base derivatives  from react 

adamantane derivative amine with different aromatic aldehyde  with yield 

percent range from (36-72)%, these different  in yield percentage caused by 

nature of aromatic  aldehyde; such as type of the ring , substituent (electron 

withdrawing or electron donating  group) and their position on the ring make  

this different. 
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3. Successfully Synthesis of a new tetrazole derivatives compound  from react 

Schiff base derivatives  with sodium azide with yield percent range from(12-

35)%  as  a first step, second step the product react with acetylchlorid  to 

produce tetrazole derivatives compounds. 

4. Evaluation of antioxidant activity against DPPH free radical of synthesized 

Schiff base derivatives (B1-B10),where all compounds exhibit high 

inhibition percentage from range (80.5-89.9)% at high concentration 1 

mg/mL in methanol. 

5. Estimation of biological activity of some new derivatives compound against 

two types of bacteria and one type of fungi. Some of tested compounds 

exhibit  good inhibition activity against candida albicans (B5, B8, B9, C7, 

C8), and weak-moderate activity against staphylococcus aureus , 

Escherichia coli in compounds (B1, B4, B5, B8, C1, C4, C5, C7, C8). 

Compound B9 have good activity against staphylococcus aureus and candida 

albicans as well as moderate activity  against Escherichia coli Bactria due to 

the present of OH group substituent on the benzene ring. 
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3.6. Suggestion for Future Work:     

1. Synthesis  new derivatives of Schiff base  by using different aromatic 

aldehydes    or ketones. 

2. Synthesis different heterocyclic compounds from Schiff base derivatives. 

3. We  Suggest tested synthesized compound with different types of  bacteria or 

fungi. 

4. We suggest evaluation of biological activity  in different  concentration of 

compounds. 

5. Testing the efficiency of  derivative compounds as anticancer assay. 

6. Synthesis new azo derivative compounds  form adamantane derivative amine. 

7. Synthesis of polyamid from adamantane derivative amine. 
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ةالخلاص  

 

مشتقات قواعد شٌف جدٌدة تحتوي على هٌكل الادمانتان فً تركٌبها بواسطة  تصنٌع تم

نول انول ٌخضع الى تفاعلٌن : الاول تفاعل الادمانتااستخدام الادمانتانول كمادة اولٌة. الادمانت

لاٌد التفاعل الثانً  ملح الاٌد بوسط حامضً لتحضٌر ملح الادمانتان للاستنامع الاستن

الامٌن المشتق من  لى تفاعل ازالة الحماٌة  بوسط قاعدي لتحضٌرالادمانتان ٌخضع ا

ة لتحضٌر ٌتفاعل الامٌن المحضر مع عدد من الالدٌهاٌدات الاروماتٌ ومن ثم الادمانتان.

. كما فً المخطط ادناه اٌمٌن وهٌكل الادمانتان بنفس الجزٌئةتٌن مركبات تحتوي على مجموع

                                                 

كذلك تخلٌق مركبات حلقٌة غٌر متجانسة تحتوي على حلقة التترازول بواسطة تفاعل مشتقات 

شٌف المذكورة اعلاه مع ازٌد الصودٌوم  كخطوة اولٌة, بعد ذلك الناتج المتكون ٌعامل مع 

. كل ناهكما فً المخطط اد الاسٌتاٌل كلوراٌد لتحضٌر مركبات مشتقات التترازول كخطوة ثانٌة

مطٌافٌة الاشعة  ,المركبات المحضرة ٌتم تشخٌصها بواسطة  جهاز قٌاس درجة الانصهار

.وتقدٌر فعالٌة  ٌافٌة الرنٌن النووي المغناطٌسًمط ,مقٌاس طٌف الكتلة, الحمراء تحت  

مشتقات قواعد شٌف الجدٌدة كمضاد للأكسدة, الى جانب تقدٌر الفعالٌة ضد المٌكروبات لبعض 

من المركبات المحضرة, حٌث لوحظ ان مشتقات قواعد شٌف تمتلك فعالٌة جٌدة ضد تثبٌط 

(, واٌضا بعض المركبات المحضرة امتلكت فعالٌة جٌدة ضد فطر DPPHالجذر الحر )

 Escherichia coli  ة الى جانب فعالٌة ضعٌفة الى متوسطة ضد البكترٌا سالبة الغرامالكاندٌد

         .                                     staphylococcus aureus وموجبة الغرام
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Scheme(I):Synthesis route for all synthesized compounds(B1-B10) and(C1-C10) 
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