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Summary

In this work, new derivatives of cromoglicic acid have been created that
have new properties. Cromoglicic acid constitutes a major type of pharmaceutical
organic compound. Its derivatives can be used in the manufacture of new types of
drugs and can possess a wide range of biological activity and reduce side effects.

The work included several paths. as follows: -
The first line:-

Direct interaction of ten amino drugs (Ampicillin, Folic Acid, Mefenamic
Acid, Sulfodisine, Diclofenac, Paracetamol, Theophenyl, Cephalexin, 4-
Aminoantipyrine) after converting the acid to the use of SOCI, and DCM to form
acid chloride ,after that add Trimethylamine to the resulting compounds (acid
chloride).

Scheme (1): Description for the synthesis of derivatives (A1-A10)
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The second line:

It involves the conversion of cromoglicic acid to the hydrazide derivative of
the acid by converting the carboxyl group of the compound to the acid chloride by
thionyl chloride, The formed acid chloride was converted into a methyl ester
derivative by adding methyl alcohol drop by drop at room temperature, then a
solution of hydrazine hydrate (80%) in ethanol was added drop by drop at room
temperature to the formed ester and after the addition was finished, the mixture
was refluxed for 4 hours. The formed hydrazide was heated with some seven
carboxylic drugs (Amoxiline , Ampicillin, Folic Acid, Mefenamic Acid |,
Cephalexin, Ciprofloxin, Naproxen) after the carboxyl group in it was converted to

acid chloride by thionyl chloride.

Scheme (2): Description for the synthesis of derivatives (A11-A17)
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The Third line

To Synthesis some of New Oxazepine derivative by used aromatic aldehyde
derivative and three type from anhydrides, aromatic aldehyde was dissolved in
absolute ethanol and two drops of glacial acetic acid, then hydrazide were added.
The reaction mixture with stirring on a water bath at 70C for (12-18 h.), After that
add phthalic, malic and succinic anhydride with dry benzene and mixture for (17-

24 h.) with stirring on a water bath at 75C.

Scheme (3): Description for the synthesis of derivatives (A18-A29)
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The prepared compounds were diagnosed using infrared spectrophotometry, NMR,
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1-1. Cromones

New natural compounds with potential pharmacological uses are always
being sought after(1) . In addition to spending a lot of time looking for these
compounds in nature, researchers also put a lot of effort into synthesizing them in
order to create derivatives with improved biological activities and prepare them in
quantities that will enable in-depth pharmacological research and, eventually,
clinical applications. Chromones (4H-chomen-4-ones) Figure 1. The synthesis of
Cromones have employed a variety of techniques over the years. Heywang and
Kostanecki created one of the first processes in which 2'-hydroxyacetophenones
combine with an anhydride to create the Cromones core (2). Since then, a number
of additional techniques have been created, offering greater yields and more
tolerable reaction conditions (3). Cromones scaffold-containing molecules
currently exhibit a wide range of biological properties, including anti-
inflammatory, antifungal, antimicrobial, antiallergenic, antiviral, anti-hypertensive,
and anti-tumor activities . They also have the ability to inhibit a number of
enzymes involved in a variety of disease states (4,5). Cromone derivatives as
favored drug discovery structures(6) are one of the kinds of naturally occurring
substances that are most prevalent in nature, particularly in plants (7, 8) They are
benzoannelated -pyrone-ringed heterocyclic compounds that include oxygen, and
their parent molecule is Cromons (4H-chromen-4-one or 4H-I-benzopyran-4-one).
Cromones-containing molecules (such as flavonoids, isoflavonoids, and Cromons)
exhibit a wide range of biological activities, such as tyrosine and protein kinase C
inhibitory effects, antitumoral and anticancer agents, as well as being active at
benzoazepine receptors, lipoxygenase, and cycloxygena(9-11) . Cromone

derivatives are widely prevalent in the diet due to their abundance in plants and



minimal toxicity to mammals. Some are also becoming available as medications on
the market (5-3).

o

Figure (1): Structural of Cromons

1-2. Cromoglicic acid

Cromoglicic acid (CGA) is non-corticosteroid treatment of choice in the
treatment of asthma, Cromoglicic acid is A white, crystalline powder ,odorless,
sweet taste and water soluble. A di-carboxylic acid that is the bis-cromone
derivative of glycerol. It is effective as a mast cell stabilizer and It has several
widely used. Cromoglicic acid is being examined for its effectiveness in treating
Alzheimer's disease in clinical trials. A neuroprotective state is promoted by
cromoglicic acid in combination with ibuprofen by activating microglia and
causing the phagocytosis of amyloid-beta proteins. Amyloid-beta protein is a
pathology biomarker for Alzheimer's disease show that in equation(1-1 (12).
Cromoglycate is frequently given by inhalation or intranasal route to treat
respiratory problems caused by allergies. Due to cromoglycate's high solubility but
low permeability across gastrointestinal epithelial membranes, oral dosage of the
substance remains difficult (13) Therefore, there was a need to develop and find
solutions to this issue . cromoglicic acid is a preventive medication used to treat
asthma, allergic reactions of the eyes and nose, as well as other mast cell reactions
(6) A very recent research elaborates on the pharmacological rationale of
repositioning the cromoglicic acid derivatives as an adjunct therapy for SARS-

CoV-2 infection, and proposes their practical clinical trial as an early, safe, and

Y



affordable anti-inflammatory treatment of COVID-19(14). Cromoglicic acid: The
available data on Cromoglicic acid in animals did not report increased rates
of congenital malformations. In a study reporting 151 pregnant women
diagnosed with asthma and treated with intranasal, inhaled, and ophthalmic

Cromoglicic acid in the first trimester(15) although limited, these human data are

o o/\(\o o
OH
HO. ‘ ‘ OH
0 0
0 0

Figure (1-2): Structural of Cromoglicic Acid
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Equation (1-1): Cromolyn - Ibuprofen conjugates

reassuring.

1-3. Sodium cromoglycate

Sodium cromoglycate (CG), originally derived from the khella (Ammi
visnaga) plant, has been utilized for several years to regulate allergic episodes.(16).
It works in mast cells by two different mechanisms: a) phosphorylating a 78 -kDa
protein that is found on the outside of the mast cell granules. b) Ca*" release-

v



activated Ca’" channel blockade (17,18). Sodium cromoglycate is a mast cell
stabilizer that prevents type I allergic reactions, and therefore, it might
alleviate the ocular signs and symptoms of hay fever, acute and chronic,
and vernal keratoconjunctivitis. Moreover, it is suggested to decrease the
need for supplementary oral antihistamines , Cromolyn Sodium (CS) and
nedocromil, generically referred to as chromones, were synthesized in
the 1960 s and have since been extensively used in the treatment of
allergic diseases, based on their “mast cell (MC) stabilizing” properties,
inhibiting MC degranulation with a decrease in histamine release in
vitro from human (19- 22) . Cromolyn sodium is an FDA-approved medication
used for prophylaxis of mild to moderate bronchial asthma and adjunctive
treatment of allergic rhinitis and systemic mast cell disease (mastocytosis) in
pediatric patients and adults It is not immediate-acting, has no direct
bronchodilator effects, and thus does not treat acute asthma attacks. (23)(24) .
Cromolynsodium5-[3-(2-carboxylato-4-oxochromen-5-yl)oxy-2-hydroxypropoxy]-
4-oxochromene-2- carboxylate (CS), is a mast cell stabilizer that has been used for
the management of allergic and exercise-induced asthma, systemic mastocytosis,
and has also been reported to effectively prevent allergic reactions associated with
atopic dermatitis it functions to inhibit histamine and leukotriene release that act as
inflammatory mediators in an allergic response caused by antigen stimulation, as
well as other nonspecific triggers like exercise CS also presents as a more
attractive alternative to steroids, lacking the complications associated with them,
such as gastric issues and decreased immunity (25-28). In a recent investigation,
Discovered that pretreatment with a single dosage of CG prolonged the time it took
for lithium-pilocarpine-induced SE to begin and decreased neuronal damage in the

hippocampus as measured 24 hours after status epilepticus (post-SE). The goal of

¢



the current investigation was to demonstrate that CG taken after SE can change
both its immediate and long-term effects. We looked at the cortex and
hippocampus, two brain regions that have sustained considerable long-term
damage from SE (29,30). The use of sodium cromoglycate is to stop allergic
responses. It works by stabilizing the membranes of hypersensitive mast cells,
blocking the release of inflammatory mediators from those cells. It has no inherent
antihistaminic effects, and it is usually thought to have no bronchodilator effects.
Asthmatic reactivity to a number of allergic and non-allergic stimuli can be
reduced by sodium cromoglycate.(31). The relevance of sodium cromoglycate
(SCG) in the management of asthma is widely acknowledged. A common
medication for the preventative treatment of bronchial asthma is sodium
cromoglycate (SCG). Despite the fact that this medication's purported method of
action is mast cell stabilization (32) , it can reduce bronchoconstrictor reactions
brought on by methacholine and histamine in some people, even when mast cell
destruction is not clearly a factor. (33) . Since the medication does not relax
bronchial smooth muscle and is neither atropine-like nor an antihistamine (32) Its
manner of operation in these situations is unclear. One hypothesis is that it
interferes with the reflex element of these bronchoconstrictor reactions by affecting

sensory nerves that can modify airway diameter.

(o) o

Figure (1-3): Structural of Sodium cromoglycate

1-4. Schiff bases



Schiff bases function as ligands in various metal complexes and are also
known as imines or azomethines. They develop from primary amines and
aldehydes or ketones as condensation products. However, due to steric and
electronic factors, aldehydes react more quickly in condensation processes than
ketones.(34) . German chemist Hugo Schiff was the first to create Schiff bases by
combining primary amines with carbonyl compounds (in 1864) (35) . A particular
example of Schiff bases are hydrazides in their iminol tautomeric form. Hydrazides
are a group of unique monosubstituted hydrazine derivatives that not only retain
their specific -NH-NH- nitrogen bridge but also contain a carbonyl or sulfonyl
group linked directly to one of the nitrogen atoms. Later, he created metal-
salicylaldehyde complexes containing primary amines (36) . Salicylaldehyde and a
primary amine were condensed to create a Schiff base, which showed a 2:1
stoichiometry upon complexation with the metal (37) . Similarly, a thorough and
organized study was conducted to create a number of complexes formed from
salicylaldehyde Schiff bases and their substituents (38,39) .Later, a number of
multinuclear and binuclear Schiff base-transition metal complexes with widespread
applications were created (e.g., material science, catalysis, magneto chemistry,
bioinorganic chemistry, bioinorganic modeling studies, multi electron redox
chemistry, and super conductivity)(40,41) .A particular example of Schiff bases are
hydrazides in their iminol tautomeric form. Hydrazides are a group of unique
monosubstituted hydrazine derivatives that not only retain their specific -NH-NH-
nitrogen bridge but also contain a carbonyl or sulfonyl group linked directly to one
of the nitrogen atoms the distinctive terminally occurring hydrazide moiety is as
follows: R-NH-NH, it should be noted that the illustrated hydrazide moiety may be
partly analogous to the characteristic amide (peptide) moiety: (O=)C-NH-, the
presence of which makes one think of hydrazides as potential peptidomimetics. An

additional consequence of such a close proximity to oxygen and nitrogen atoms
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endowed with lone electron pairs, forming a torsion angle with the carbonyl atom
and the hydrogen atom connected to the nitrogen atom, respectively, is the
possibility of the migration of the double bond between the carbon and nitrogen
atoms, with the formation of the hydroxyl group by the carbonyl oxygen atom (42-
43-44) . The majority of Schiff bases exhibit biological properties, particularly
those that are anti-inflammatory, anti-plasmodial, antioxidant, antibacterial(45),

anti-fungal(46), anti-cancer, and antidepressant(47) .

1-4-1. Reactions of Schiff bases

1-4-1-1. Addition reactions

As reagents are added to the polarized double bond of the azomethine group

gy
in addition reactions, , hucleophilic reagents attack the carbon atom of the

azomethine linkage.
1-4-1-2. Addition of alkyl halides

Alkylation of Schiff bases with alkyl halides produces quaternary iminium
salts, which following hydrolysis are changed into secondary amines (48) .

Secondary amines are created by the process of alkylation.

0]

H,O
CcHs—Cc——=NR 2 CH:— R——N——=CH
6115 b X > 6ls—C + 3

CH;X  heat C(,H5—C:?\—JR
4+ g f

H

CHs

Equation (1-1): Addition of alkyl halides

1-4-1-3. Addition of carboxylic acid chlorides



It has been discovered that adding acid chlorides to Schiff bases results in
the formation of addition products and, respectively, acetyl chloride and p-anisoyl

chloride (49,50) .

0——C——0CH;

Benzene H
N——CH—Ar + CH3CHOC1T> Ar N—¢C

Ar Ar

Cl
Cl

cocl Benzene

Ar N=——=CH—Ar + OH,;C Ar N—C Ar
\\ // 70C \ H S
o—¢ OCH;

Equation (1-2): Addition of carboxylic acid chlorides

1-4-1-4. Addition of maleic and succinic anhydrides

In the presence of water, anils react with maleic anhydride to produce
maleanilic acid and aldehydes (51) . Maleanilic acid is also produced when an anil
Is burned with maleic anhydride in toluene. However, it has been observed that
when the combination is heated without the solvent, a condensation product forms.
Maleic anhydride in xylene reacts with crotonaldehydeanil, cinnamaldehydeanil,

and other compounds to produce further products (52).

o]
OH

H,0
R—c=N—C¢H; | ‘ 0 3y R—S—T—CﬁH5 _heat o
0——C——C——CH—COOH
o H

ﬁ 0
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65 H c S—CH COOH H c R

Equation (1-3): Addition of maleic anhydrides



Trans-cis-1-methyl-4-carboxy-5-phenyl-2-pyrrolidinone and respectively are

producedwhen benzylidenemethylamine and succinic anhydride are combined(53).

H H
HOOC

Equation (1-4): Addition of succinic anhydrides
1-4-1-5. Addition of Grignard reagents

Aziomethine compounds and Grignard reagents combine to create addition
products, which, when hydrolyzed, yield secondary amines. Typically, the process

Is used to create Schiff bases from aryl aldehydes.(54) .

MgX

H H
CeHs—C=—=N—R , R;MgX— Jp CgHs—C—N—R _ MO cgs—C—NHR

H R, R

Equation (1-5): Addition of Grignard reagents
1-4-1-5. Addition of hydrogen

Schiff bases can be hydrogenated in the presence of catalyst to give the

corresponding secondary amines(55) .

— Hz H2 H
CHs—C=N—CH; — 2 g CeHs;—C —N—CHy
Ni

Equation (1-6): Addition of hydrogen

1-4-1-6. Cycloaddition reactions



For a while, the only commonly applicable example of the so-called
cycloaddition reactions was the Diels-Alder reaction(56) . New research directions
have been made possible by Huisgen and his school's extensive generalization of
Schmidt's 1,3-dipolar cycloadditions notion. have reviewed cycloaddition reactions
of alkenes, and here we will deal with the various cycloaddition of the azomethine
bond. Dimerazation of olefins, as well as the addition of carbenes and nitrenes to
unsaturated centers, have extended the series to include three, four, five, and six-

membered ring systems(57).
1-4-1-6-1. Formation of three-membered rings

N-benzylideneaniline is combined with dichlorocarbene to produce the

equivalent dichloroaziridine. (58) .

H Ph H
C—N ~—C—N—Ph

TN TP el g

Ci Cl

Equation (1-7): Formation of three-membered rings

Diphenylmethyleneaniline reacts with chloroform and potassium t-butoxide
to produce 3,3- dichloro-1,2,2-triphenylaziridine, as demonstrated by Deyrup and
Grunewald (59) .

Ph\ — BuO_ Ph - N——
C=—N Ph t-Bu ~c¢ N Ph
N + CHCl, -
ph/// 1+2 Ph///
Cl Cl

Equation (1-8): Formation of three-membered rings

1-4-1-6-2. Formation of four- membered rings



Staudinger(60). reported the [2+2] cycloaddition of diphenylketene with N-

benzylideneaniline to produce 1,3,3,4-tetraphenyl-2- azetidinone.

Ph
o
Ph

Ph
~ _ 242
/C—C—O +Ph—|(_I:—N—Ph_> Ph—ﬁ—N—Ph

Ph

Equation (1-9): Formation of Four-membered rings
1-4-1-6-3. Formation of five-membered rings

Buckley(61). reported the reaction of diazomethane with p-nitro-N-
(pnitrobenzylidene) aniline and via 1,3-dipolar cycloaddition assigned the 1,2,3-

triazoline structure.

H
SRy ST g by g e

//N
N

Equation (1-10): Formation of five-membered rings

Tetrahydropyridine is produced when the imino form of dimethyl
anilinomaleate reacts with cis dienes, according to Alder(62) . The important
element in carrying out the reaction is the effect of an electron-withdrawing group
connected to an imine bond.

CO,CH,

CH,CH
CH;0,CH; 2 _CO,CH, CH302CH2CH2\|
C T ‘
N 4+2 /N
H

| + H
CeHs CeHs

Equation (1-11): Formation of six-membered rings

1-4-2. Schiff bases uses
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Schiff bases serve as the foundation for the synthesis of several heterocyclic
compounds(63) . and their entanglement(64) . They are also employed in the
production of super-conductive polymers(65) . According to reports, Schiff bases
exhibit a range of intriguing biological effects, including antibacterial and
antifungal properties(66) ,antivirus(MHV)(67) , It is also known that the presence
of an azo moiety in many types of Schiff bases might cause them to exhibit
pesticidal activity in addition to their anticonvulsant, anticancer, and herbicidal
properties. (68) . In the medical and pharmaceutical industries, azo compounds and
Schiff bases are both significant structural types. (67) . Furthermore, it has been
hypothesized that the biological actions of Schiff bases may be caused by the
azomethine connection. (69) . Considering the intriguing range of biological
functions displayed by molecules with an azo and azomethine bond. There have
been so many different ways to synthesize Schiff bases documented. Schiff bases
are substances with an azomethine group (-C=N-). In addition to their biological
activity, which includes antibacterial, antifungal, and anticancer properties, they

have essential applications in polymer chemistry.(70-72)
1-5. Heterocyclic compounds

Heterocyclic substances are cyclic substances with at least one carbon atom
and at least one additional element. The opposite of a monocyclic compound is a
heterocycle, which is a ring containing only heteroatoms. Heterocyclic compounds
result from replacing a carbon atom in an organic ring structure with an atom of
oxygen, nitrogen, sulphur, or another similar element.(73) . Although the number
of heteroatoms inside the ring has grown over time, carbon is still the atom that
most frequently makes up the heterocyclic skeleton of these compounds (74,75) .
Infections caused by bacteria and fungi have become much more common in

recent years. Resistance to drug therapy against bacterial and fungal infections was
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caused by the extensive use of antifungal and antibacterial medications, which
resulted in major health risks.(76) Imidazole, Pyrazole, and New Oxadiazole
Incorporated. It is commonly acknowledged that heterocyclic compounds with an
azole nucleus play an essential role as pharmacophores in a variety of
pharmaceutical agents, biochemical processes, and pharmacological activities.
These heterocyclic substances are abundantly present in nature, make up a
significant portion of organic chemistry, and are essential to living cells'
metabolism. Because of their wide variety of practical uses in areas including
medicine, agriculture, photochemistry, biocidal formulation, and polymer science
in addition to their significant clinical use(77). Consequently, the goal of this effort
was to create these heterocyclic compounds and examine their antibacterial
efficacy ,due to their wide range of uses, particularly in the fields of
chemotherapeutic, anti-microbial, pesticidal, agricultural, and fungicidal, five, six,
and seven membered heterocyclic compounds have attracted a lot of interest(78)
.Based on the structural and electronic arrangement the heterocyclic compounds
may be classified into two categories. i. Aliphatic heterocyclic compounds ii.
Aromatic heterocyclic compounds . Aliphatic heterocycles those do not contain
double bonds are called saturated heterocycles. aromatic heterocyclic compounds
are analogous of benzene. The aromatic heterocyclic compounds also follow the
Huckel’s rule. According to Huckel’s rule an aromatic compounds must be cyclic
in nature with planar geometry due to conjugate double bonds and must have
(4n+2)m electrons .Organic molecules known as heterocyclic compounds have a

ring structure and one or more heteroatoms (79-81) .
1-6. Oxazepine

Oxazepine The compound oxazepine belongs to the non-homologous class

and has a seven-membered structure with two non-homologous atoms (oxygen and
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nitrogen) (82) . Oxazepines have a variety of biological and pharmacological
effects, including antifungal, antibacterial, hypnotic muscle relaxant, and

antagonistic(83-85) characteristics .

The utilization of heterocyclic compounds in various applications makes them a
crucial class of organic molecules. (86,87) One oxygen, one nitrogen, and five
carbon atoms make up the heterocyclic molecule oxyazepine. Heterogeneous
organic molecules with nitrogen in their composition have a very wide range of
medicinal uses.(88), and oxazepine derivatives are one of them. Oxazepine
molecules come in three isomers: (1, 2), (1, 3), and (1, 4). The oxygen and nitrogen
atoms' positions within the seven-membered ring determine how many there are.
When compared to the benzene ring, the ring is uneven due to the increase in size.
In order to alleviate the tension on the ring and make it more stable, the
distribution of vacuum atoms causes it to take the shape of a boat. The 2-
azetidinone molecules, which are frequently categorized as b-lactams, have served

as the building blocks for the production of crucial biological substances (89-90).
Importance of Oxazepine

The biological pharmacological effects of oxyazepine and its derivatives
include the inhibition of certain enzymes, analgesic, antidepressant, and
psychedelic effects. Amoxapine belongs to the class of medications known as
tricyclic antidepressants(91) . It is employed to treat agitation, anxiety, and

depressive symptoms.
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Figure (1-4): Structural of Amoxapine

Chemical weapons employ 1,4-oxazepine(92) as tear gas. A chemical with
low concentrations that hurts the eyes, causes tears to flow, and makes it difficult
to keep the eyes open is known as "tear gas." It is mostly utilized for military

training exercises and riot control.

Figure (1-5): Structural 1,4-0xazepine

novel 1,3- oxazepine- 4,7- dione compounds were prepared(93). The 1,3-
oxazepines are a seven-membered ring complex with two heteroatoms at positions
I and 3, respectively. Oxazepine derivatives demonstrated a variety of biological
actions, including antibacterial (94) and enzyme activity inhibitors (95). Oxazepine
derivatives are also used in numerous applied sectors, and they have been the
subject of much chemical and biological research (96). Derivatives of the 2-
azetidinone molecule play a significant role in medicinal chemistry since they
exhibit a diversity of microbiological action.Due to their extensive spectrum of
biological functions, 7-membered heterocyclic ring structures have recently
attracted a lot of attention in chemistry(85). For the same reason, researchers
became interested in natural products with seven rings, with a particular focus on
heterocyclic rings with N, O, and S heteroatoms and fused rings systems with
benzo derivatives(97). In chemical studies, the chemistry of the bonds between
carbon and nitrogen was crucial. This is a result of the Schiff bases, which are

named after Schiff, who synthesized the isomethane group's lon pair for the first
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time (>C=N).(98,99). At this time, oxyazepine-derived medications were
introduced for use in reducing anxiety and stress-related mental discomfort(100).
Oxazepine is an unsaturated, seven-membered compound with five carbon atoms,
heteroatoms, oxygen in position 1, and nitrogen in position 3. By pericyclic
cycloaddition of Schiff bases with anhydrides, it can be made(101). Oxazepine and
its derivatives are used in medicine and pharmaceuticals and have biological and
medical significance(102). Oxazepine (benzodiazepine) compounds were first used
in 1965 to treat psychoneurosis, a condition marked by anxiety and tension.
Oxazepine is a seven-membered ring with nitrogen and oxygen atoms in its
structure (103) .Oxazepine molecules are used in medicine and biology, as well as
in pharmaceutical products. A hetero polymer with activity and effectiveness
against cancer(104), is one of the many chemical derivatives. They are also
efficient against fungus and bacteria. It was discovered that several oxazepine
derivatives are regarded as a medicine to treat the condition(105) . Oxazepine and
its derivatives exhibit a number of significant biological pharmacological
activities10, including those of analgesics, antidepressants, and psychotropic and
enzyme inhibitors (106-108) . Amoxapine belongs to a class of medicines known
as tricyclic antidepressants. It is employed to treat agitation, anxiety, and
depressive symptoms(109) . There are numerous therapeutic uses for
benzodiazepines and its derivatives. Numerous members of the diazepine family
are frequently used as analgesics, anticonvulsants, antianxiolytics, antidepressants,
and hypnotics.(110-113) . For acrylic fibers, benzodiazepine derivatives are
utilized as dyes (114) .The biological and pharmacological effects of oxyazepines
are known to include antifungal , anti-inflammatory(115), antagonistic(85),
antiepileptic(116), hypnotic muscle relaxant, and antibacterial (117)properties.
Schiff bases react with phthalic, maleic, succinic, and nitrophthalic anhydrides to

create these compounds(118) .
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The seven-membered ring heterocyclic molecule known as oxazepine. He is
a nonaromatic molecule because of the nitrogen and oxygen atoms in his structure.
Following their biological activity in life, oxazepines have been extensively
studied for a variety of purposes, including: antihistamines, anticancer, antiviral,
analgesic, antifungal, anticonvulsant, antithrombotic, antidepressant(119)

nonnarcotic antimicrobial(120) , sedatives, and hypnotics(121).
1-7. Drugs
1-7-1. Amoxicillin

Amoxicillin is a p-hydroxy derivative of ampicillin, and its chemical name is
D-[-]-a-amino-p hydroxybenzyl penicillin trihydrate. It is a member of the amino
penicillin class of antibiotics. One of the most common R-lactam antibiotics, it has
the chemical formula (C16H1905S), is highly bactericidal, and is effective against
both Gram-negative and Gram-positive bacteria. The penicillin class is distinct
from the OH group case. A number of bacterial infections, including pneumonia,
skin infections, and middle ear infections, are treated with amoxicillin as a
therapeutic agent (122,123).Amoxicillin prevents bacteria from synthesizing their
cell walls. The lining of the duodenum and the lining of the stomach can both be
infected by Gram-negative bacteria like Helicobacter pylori. Many antimicrobial
drugs (therapeutics), including amoxicillin, break down quickly in an acidic

environment.(124) .

Figure (1-6): Structural of Amoxicillin

\RY%



1-7-2. Cephalexin

Cephalexine (CFX) is an antibiotic that has a vast range of bactericidal activity,
thus high inhibitory activities against a wide spectrum of gram-negative and gram-
positive organisms. Cephalexin represented the first generation of cephalosporin
antibiotics , it possesses better controlling over acute infections, with maximum
utilization of drugs by enabling a reduction in the total dose amount of the
administered and leads patient submission Cephalexin (CFX) (125,126).injection
into the muscle. There are numerous adverse effects of cephalexin, including skin
irritation, stomach discomfort, and diarrhea. An overdose of cephalexin is

hazardous and necessitates medical treatment (127,128) .

Figure (1-7): Structural of Cephalexin
1-7-3.4-Aminoantipyrine

The antipyrine derivative amino antipyrine (4-AAP), also known as [4-
amino-1,5-dimethyl-2-phenylpy  razole-3-one] ,has  shown  outstanding
pharmacological capabilities, including antiviral, anti-inflammatory, analgesic
(pain reliever), antirheumatic, antipyretic, and antibacterial actions. Additionally, it
serves as a precursor in the manufacture of bioactive substances such 3-lactams. In
addition, several antipyrine derivatives as well as 4-aminoantipyrine being studied
for their anti-inflammatory, anticancer, and analgesic actions in the prevention of

different disorders, including cancer(129,130) Additionally bioactive, the 4-
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Aminoantipyrine variant has anti-inflammatory, analgesic, anti-cancer, and
antibacterial properties(131). Due to their numerous chemotherapeutic agents,
pharmacological, clinical, biological, physical, and analytical applications,

aminoantipyrine derivatives have been well studied.(132,133)
H
N
/
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o

Figure (1-8): Structural of 4-Aminoantipyrine

NH,

1-7-4. Ciprofloxacin

A fluoroquinolone antibiotic, ciprofloxacin (CIP) is effective for both human
and veterinary use. (CIP) has remarkable anti-respiratory infection properties.
Fluoroquinolones are acknowledged by (WHO) as a very essential therapeutic
agent (antibiotic) for human medicine and can be transferred to exert an immune
modifying effect on numerous "cell types.” Recurrent bacterial suppurative otitis
media (middle ear illness) is treated topically with fluoroquinolones.(134,135)
.Due of its apoptotic and antiproliferative effects on a number of cancer cell lines,
the widely used broad-spectrum antibiotic ciprofloxacin has also garnered
considerable interest from scientists. Strong experimental evidence has been
presented by numerous research demonstrating the therapeutic and/or preventive

effectiveness of CIP in the treatment of bladder transitional cell carcinoma

(136,137).
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Figure (1-9): Structural of ciproflaxine
1-7-5. Ampicillin

Many bacterial infections are routinely treated with ampicillin. infections of
the skin, lungs, ears, skin, and urinary tract, as well as bronchitis, pneumonia, and
others (UTI). Studies on the pharmacodynamics and pharmacokinetics of
ampicillin have been undertaken due to its significance as a broad-spectrum
antibiotic; ampicillin is frequently recommended due to its broad spectrum of low
toxicity and antibacterial capabilities (138,139).Gram-negative (-Ve) bacteria,
which include several different kinds, can be penetrated by ampicillin and

prevented from growing.

Middle ear infections, cystitis, and sinus infections are all frequently treated
with ampicillin. Numerous characteristics of ampicillin include its high solubility,
broad spectrum of activity, stability in acidic environments, and faster absorption

rate.(140).
0 H,c CH;

Figure (1-10): Structural of Ampicillin

1-7-6. Paracetamol

The most common uses of paracetamol (N-acetyl-para-aminophenol), often
known as acetaminophen (PAPA), are as a pain reliever and antipyretic, as well as
to treat adults' and children's high fevers and mild to moderate pain. Along with
Immunization, it is also used to cure fever and relieve newborn pain, even in

pregnant mothers.(141-144) .PAPA is still available today, has better tolerance



than non-steroidal anti-inflammatory drugs (NSAIDs), and may be slightly less
effective than other medications. Despite the possibility of some COX-1 and COX-
2 enzyme activation, this action is different from that demonstrated with

(NSAIDs)(145-148).

Figure (1-11): Structural of Paracetamol
1-7-7. Theophylline

Theophylline is a derivative of the methylxanthine,1,3-dimethyl-3,7-
dihydro-1H-purine-2,6-dione. Asthma and adult COPD are both treated with it.
Tea and cocoa beans both naturally contain small levels of theophylline. Although
it only has a moderately strong non-selective inhibitory effect on
phosphodiesterase enzymes, rather high doses are necessary to induce the greatest
relaxation. Although the 2015 Global Asthma Initiative report "GINA" continues

to mention the use of theophylline derivatives as a supplemental treatment agent to

therapy(149-152).
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Figure (1-12): Structural of Theophylline

1-7-8. Mefenamic acid
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Since the early 1960s, mefenamic acid has been a prescription-only
medication in the United Kingdom and Europe. It is a fenamate non-steroidal anti-
inflammatory drug (NSAID)(153), The anti-inflammatory properties of MA are
regarded as being subpar. However, MA is frequently utilized to treat muscular-
skeletal disorders such rheumatoid arthritis (RA), osteoarthritis (OA), and others.
Additionally, MA has been demonstrated to possess or improve anticancer
properties, similar to other NSAIDs(154).Metal complex formation is an important
process in biological systems, and mefenamic acid can form complexes with a
variety of metal ions. Metal-binding compounds are a class of chemicals that have
given rise to a number of useful medications and other drugs with selective
toxicity, many of which function by chelation. They are used in a wide variety of

veterinary and human medical procedures.

CH,

H,C N

Figure (1-13): Structural of Mefenamic acid

Yy



Aim of this study:

Synthesis of new organic compounds from a cromoglicic acid as a starting
material. These compounds may have biological activity due to the cromoglicic
acid as a precursor and characterization of the synthesized compound by FT-IR ,
NMR and CHNS .

The main goals of this work include:

1- Synthesis of cromoglicic acid derivative from direct linkage with amino
drugs.

2- Synthesis of cromoglicic acid derivative from direct linkage with carboxylic
drugs.

3- Synthesis of new organic compounds with Schiff Base.

4- Synthesis of new seven member organic compound

5- These compounds have biological activity as antibacterial and antioxidant .
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Chapter Two Experimental Part

2.1 Chemicals
The highest purity chemical ingredients are being used. Table included the
chemicals, source, and purity (2-1).

Table (2-1): supplier and purity for used chemicals

Cromoglicic acid Baoji Guokang Bio- 99.9
Technology co., Limited
Acetone Fluka 99.9
Chloroform Fluka 99.9
Dichloromethane Fluka 99.7
Diethyl ether Fluka 99.9
Dimethylsulfoxide Fluka 99.5
n-Hexane Fluka 99.7
Methanol Fluka 99.9
Petroleum ether Fluka 99.9
Sodium bicarbonate Fluka 99.9
Thionyl chloride Fluka 99.9
Triethylamine Fluka 99.9
NaOH Fluka 99.9
HCI Fluka 99.9
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Dimethylfurmate
1,4-Dioxine
Benzene

Ethanol absolute
Ethyl acetate
Folic acid
Mefenamic acid
Naproxen
Amoxilline
Ampcilline
Cephalexine
Ciproflaxine
Paracetamol

Theophylline

4-aminoantipyrine

Diclofenac

Succinic anhydride

Malic anhydride

Fluka

Fluka

Fluka

CDH

CDH

Samarra comp.
Samarra comp.
Samarra comp.
Samarra comp.
Samarra comp.
Samarra comp.
Samarra comp.
Samarra comp.
Samarra comp.
Samarra comp.

Samarra comp.

Sigma-Aldrich

Sigma-Aldrich

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9

99.9



Chapter Two

Experimental Part

Phthalic anhydride

Sigma-Aldrich

99.9

Table (2-2): Name and chemical makeup of medications used in co-drug

manufacturing
Comp. Sym. Structural formula I e
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Mefenamic acid o) OH 241.8 230-232
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N
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OH
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Chapter Two Experimental Part

Folic Acid 441.404 250-252

oo
,2

Table (2-3): Other devices used

Devices The Company's name

Magnetic stirrer with heating Heidolph

Digit sensitive balance Denver Instrument

2-2 Instruments analysis and equipment:

2-2-1. The Fourier Transform ultraviolet spectrophotometer FT-IR:

In the Chemistry Department of the College of Science ,Babylon University,
Iraq , FT-IR spectra for produced compounds were recorder on a Bruker.
2-2-2. Melting point equipment

Chemistry Department, College of Science, Babylon University , lIraq ;
melting points for produced derivatives obtained using SMP30-Melting Point
Apparatus; uncorrected melting points.
2-2-3. Nuclear magnetic resonance spectrophotometer:
spectrophotometer for nuclear magnetic resonance

On an Innova model Innova 5-oxford 500 Magnet NMR spectrophotometer,
which operates at (500MHz for 1HNMR and (125MHz for 13CNMR),
measurements of 'THNMR and '*C-NMR were made. In the Central lab of the




University of Tehran, chemical-shifts () were quantified in ppm using TMS as a
reference (6 =0.0 ppm).
2-2-4. Micro elemental Analysis (CHN):

Euro EA3000Elemental Analyzes In the central laboratory of the University
of Tehran, analyses of the microelements carbon, hydrogen,nitrogen, and sulfur
were performed.

2-2-5. Thin layer chromatography (TLC)

Aluminum plates covered in a 0.25mm layer of silica-gel underwent TLC
(Fluka)

2-3. Preparations:

In the tables (2-1), (2-3), and (2-4), the structural and physical information
for created derivatives were documented.

2-3-1. One pot Synthesis of compound (A1_A10).

(2 mmol) of amino drug, (6mmol) of triethylamine (TEA), and (2 mmol) of
SOCI, are added to the mixture after one mole of cromoglicic acid is added. At
room temperature, the mixture is stirred for (5-20 min.). The solvent is evaporated
in order to restore the product. TLC is used to assess the development of the
response after the resulting residue is absorbed in dichloromethane and washed
with IN HCI, and finally with IN NaOH(163).

O—O0
O—O0

R2 R3
N \N/ SOCL, Et;N

R;
" Non | DCM,RT,5min. R/ v

R4

H R,

Equation (2-1): General equation for synthesis A1-A10
Table 2.4: Some of physical properties of compound (A1_A10)
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Comp. | Structural formula color M. formula M.Wt m.p°C Yield % | Rf

Sym.

Al HO oH Orange C39H30N2013 734.67 146-148 | 70% 0.74

A2 Off White | C37H28NsO13 792.663 | 208-210 | 89% 0.96

A3 Orange Ca3H34N6O11 810.78 118-120 | 80% 0.81

Ad Light Cs3Ha2N2013 914.92 146-149 | 71% 0.76
brawn

A5 Reddish CssHsoN¢O17S2 | 1131.15 | 109-111 | 90% 0.60
Brawn




A6 HQ Ho Brawn Cs6Hs7NO1sS2 | 1123.18 | 104-106 | 79% 0.68
Ios CHj; 4 CHj
/ S / S
N N
o 0 o 0
HN NH
H = ° OH 0 H
© OJVO
A7 o] Dark Ce1Hs50N14021 1315.15 | 123-125 | 84% 0.40
N0 o Yellow
o HN*\VN” OH HTNH
2§:< O OQVO N>_2ZO
>_//N N /</N
NH HN
o 0
HQ  NH HN. OH
F G
° b
O//C*OH HO*C\\O
A8 HO.__O Oy OH Dark Red | CssHsoN¢O19S2 | 1163.15 | 103-105 | 88% 0.45
0 o)
H,C J_J( E\ CHj
HsC™ g% =S CH,
H NH O HN H
0 DO o 0
HN HO N H
o) o) o
HO OH
A9 0 Yellow Ca3H32NsO13S2 | 932.89 184-186 | 90% 0.53
0 0
ST O
/\ N o
( )NHO Hoo A0 o A OHN{\>
N N
A10 Cl Cl Red Cs1H34N2Cl4O13 | 1024.63 | 201-203 | 68% 0.71
(0]
N ° OH A N
HO (¢]] (0) OQVO O Cl OH
0] 0
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2-3-2. Synthesis of hydrazide by one put method:

Cromoglicic acid (Immol) and thionyl chloride (2mmol) were combined,
and the mixture was then stirred at 20-25 °C for 30 min. Drop by drop, at room
temperature, and while stirring, (7.5 mmol) of methanol was added to this mixture.
Then, at room temperature (20-30°C), 10 mL of an 80% NH>NH,.H,O (7.5 mmol)
solution in ethanol was gradually added while stirring to the aforementioned
mixture. The reaction's mixture was refluxed for (3-4 hrs.), The development of the
reaction was checked by TLC (165).

MeOH

0 0
ﬁ S0, ,HCl || l ||
+ soCl, Cc C CH,;
R/c\ R N ——— T o +
OH
0
1-NH, NH, H,0 | |
2-refi.
3 (o] e PN + CH;0H + H,0
R NHNH,

Equation (2-2): General equation for synthesis acid hydrazide
2-3-3. Synthesis for derivatives A11_A17:

(Immol) Seven different carboxylic drugs was added to (2 mmol ) of thionyl
chloride before being stirred at room temperature for 30 min. The aforementioned
mixes received one mmol of hydrazide in DMSO, which was heated for 1.5 hours
at 60 to 70 °C. The liquids were heated once more for after the addition of
triethylamine (TEA) (30 min.). TLC kept track of how the reactions were
developing. Ice water was added to the round flask's contents after cooling. The
precipitates were filtered under vacuum pressure, the solid products were
repeatedly washed with DCM, and then the mixture of DCM and ethanol was used

to recrystallize the precipitates.(165).
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Carboxylic drugs

(|)|

Cc

DMSO

Heat 2 hr. R/ N

Et;N

H
N
H

o—0

NHNH,

(o)
+ SO T
— + HCI T 2
on +  SO0ClL o

Equation (2-3): General equation for synthesis A11-A17

Table 2-5: Some of physical properties of compound (A11_A17)

Comp | Structural formula color M. formula | M.Wt m.p°C Yield% | Rf
. Sym.
All e, o o 0 0 MG o, Brawn ;55H54Nwow 119021 | 233236 | 64% 0.35
SM 0 M
R A 4 oh O \ ; ,
@vﬁﬂ o A0 A 0 )i”
Y N N
o 0 S
NH, NH,
Al2 H.C CH HC oH Light CssHsNwOys | 115832 | 240242 | 67% 0.48
Bw 0 o 0° CHs brawn S,
S
HO ol HNNTY O on O e \ ? . OH
m O O O O -nnH
: N O
H N
N, M S
NH,
Al3 0 Yellow | Cs;HyNeO1 | 942.98 171-174 | 75% 0.44
oL HNHNT N7 0 OH O\ “NHNH o
CHs H o o H HsC
ﬁﬁgj LCRaaof Ef“t 7
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Al4 cH (0] 0] H-C Dark Cs7H54N1052 1183.23 213-215 81% 0.72
3 3
Brawn
NN o O
SENK o 0. O\JVO 0o ¢} )NIS
(0]
HoN ° NH,
Al5 Brawn CeiHssN1sOp9 | 1343.21 92-95 85% 0.90
HNHN NHNH
\O (N 0 /C
N NH
Al6 \N/\ o o o o (\ Yellow Ce3HesNsO1; 1113.28 145-148 90% 0.69
K/N o o N\)
O‘I VTV OH N NHNH ‘O
o o\)\/o o]
/\ /\
Al17 Red Cs3H4sN4Opy 916.98 216-218 73% 0.55

)
an|

2.3-4 General procedure for Synthesis of derivatives [A18-A29]

In absolute ethanol (20 mL) with two drops of glacial acetic acid, an
aromatic aldehyde derivative (2 mmol) was dissolved. Hydrazide (1 mmol) was
then added. The reaction mixture was refluxed at 70°C for 12 to 18 hours while

being stirred on a water bath. The reaction was finished, as evidenced by the TLC

(166).
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o AN o
| PN I
c ~ R PN
e ONNHNH, —— > R NHN—CH
2 GAA, C,H.OH
| h
/\R

Equation (2-4): General equation for synthesis A18-A29

2.3-5 General procedure for synthesis of derivatives [A18-A29]

Mixtures of (1 mmol) from the result of the previous step and (2 mmol)
succinic, phthalic, and malic anhydrides were refluxed in dry benzene at a
temperature of 20 °C for 17 to 24 hours while stirring At 75°C The progress of

reactions was monitored by TLC (166).

o

R NHN I W W
Benzene

.

AY e A Y
5 S8 &

Equation (2-5): General equation for synthesis A18-A29

0

Table (2-6): The physical properties of compounds [A18-A29]



Comp. Structural formula color M. M.Wt m.p°C Yield | Rf
Sym. formula %
A18 O Pale | CssH3sN4,O 872.80 | 101-103 72% 0.85
o orange 15
l\|lHN OH X NHN
HC o) o\)\/o o) (l;H
(e} \o/
(e} (e}
Al19 O o 0o o orange | Cs3H3gN4O 968.88 | 184-187 60% 0.63
THN - o on o) N NHT 15
ch 0 o\)\/o CH.
)
@ ol
A20 (@) o le) dark | CssH3sN4O 904.79 | 177-179 89% 0,46
o orange 17
NHN OH A NH5\I
HC O\)\/O ) CH
0] Ne) /
OH OH
A21 e o O O brown | CssH3;N4O | 900.79 257-259 67% 0.59
O 17
/ N‘HN OH X NHE\I
HC o_A_o o ¢
(0] o) /
@) | I O
OH OH
A22 ] O O dark C53H36N40 1000.88 150-153 78%
o brown 17
N\HN OH NHE\I 0.39
HC O\)\/O CH
(@) Ne) /
(0] (0]
OH OH

1




A23 0 dark red | Cs7HaoNsO | 964.85 | 170-173 82% | 0,57
O O (0] 19
o
NHN P OH NHN
| © o A_o 0 \
HC CH
0 ~o
(o) (e}
H3CO OCH3
OH OH
A24 0 Dark | Ca7H3sN4O | 960.81 | 178-180 79% | 0.62
(o) 0 Yellow 19
O
/ NHN = OH NHN \
| © o A_o 0 \
L—IC CH
0 ~o
(e} (e}
HyCO OCH
OH 3
A25 R o) yellow | CiH3NsO | 960.81 | 235-237 91% | 0.77
0 19
o] o
OH NHN
NHN
| o _A_o |
HC CH
o ~o
o] o]
H3CO OCHj,4
A26 0 Pale | CssHaaNsO | 941.68 | 188-190 52% | 0.41
O 0] (0] 1scl2
0 brown
NHN OH X NHN
\ O\)\/O O l
/C CH
o) 0
o] (0]
Cl Cl
A27 0 Pale | CssH3oNsO | 937.11 | 142-144 63% | 0.83
0 (0] yellow 1schz
NHN o OH 0 NHN
\ o_A_0 l
/C CH
0 ~0
(@] (e}
Cl Cl
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A28

orange | Cs7H40N4O 932.85 | 152-155
O 17

81%

0.54

A29

O yellow | CssHaoN4O 1028.94 179-181
O o o 5
NHN O on Oy NHN
e o_A~_o0 0 |
HC CH
o ~0
o) o)

68%

0.61

2.4-Biological Activity:
2.4.1-Antibacterial activity:

A few synthetic substances have had their antimicrobial susceptibility tested
using the "nicely diffusion approach.” Staphylococcus aureus, a gram-fine bacteria,
and Gram-terrible bacteria were used to test the synthetic chemicals (Klebsiella
pneumonia). For a period of 24 hours, samples were cultivated on Muller Hinton
agar medium at a temperature of 37 °C, and the results were accurate for a few
chemicals, as shown in table. (167).

2.4.2- Antioxidants activity:

100 mL of methanol were used to dissolve 4 mg of DPPH. Some of the
substances that were created were utilized to create many concentrations of (25, 50
and 100) ppm. It was created by first combining 1 milligram of the chemical with
10 mL of methanol to create 100 ppm, then diluting that mixture to create 50 and
25 ppm. The concentrations had been created internally in a same manner. 1 mL of
the diluted or regular solution (25, 50 and 100 ppm) was mixed with at least one

YA




mL of the DPPH solution in a test tube. After 30 min. of incubation at 37 °C, each
response's absorbance was measured using a 517 nm spectrophotometer. The
following equation was used to calculate the ability to neutralize DPPH radicals.
(168).

| % = (Absorption control — Absorption sample) /Absorption blank x 100

Absorption blank=0.003

2.5 The solubility:

All generated compounds are moderately soluble in water due to their
relatively high molecular weight, while they are entirely soluble in DMSO and
ethanol. The solubility of synthesized compounds was examined using various
polarity solvents. Because the polarity of created compounds is higher than the
polarity of these solvents, all synthesized compounds are insoluble in diethyl ether,

petroleum ether, and ethyl acetate.
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3-1. First line:

New amino-containing medications were created via the creation of amide
bonds to improve the characteristics of cromoglicic acid (CGA) and lessen its
negative effects. A Cromoglicic acid was used to react with ten amino medicines to
create the compounds (A1-A10).

o
HO™ OH 0o~ 't
o) 0H Oy ~ci
CEBN I/ - Ao _L_o
+

HR\ o /R Drug o Drug
(0) (o) (0] +NH
NH 2HN Drug Drug / )\%oyyo o |
\ H H
Drug Drug

Scheme (3-1): A general equation for line one

HO OH
<\ \> o o </ />
0.
OH (o]
SOCI,,TEA,DC N d OH ° o N
2
NH o [o) O\JVO 0 o
mix.R.T. , 20 min. CH3; H,C

Equation (3-1): synthesis of Al

FT-IR (Vmax.,cm)spectrum of compound(A)showed the following values:
3416(NH,amide),3298(OH,Alcohol),2943(CH,stretch),1720(C=0, Ketone),1651
(C=0,amid),1604(C=C,Aromatic),1247,1398.44(CN,Aryl).' HNMR(500MH,5ppm
):A;3.6,B;4.6(CH,,ethylene),D;6.8,U;E;7.5,F;7.0,Q;6.2,R;6.9(Benzene),M;7.2(H,




Chapter Three

Result and Discussion

Ethylene),V;2.6(CHs,ethane),Z;9.4,X;5.7(Alcohol),2.5(DMSO).3.CNMR(125MH,
dppm):A;68.7,B;71.4(CHy,aliphatic),D;109.7,E;138.3,F;107.6,C;S;158.2,K;115.3,J
;156.4,P;126.5,Q;129.5,R;116.8,(Benzene),L;182.8(Carbonyl),0;175.4,a;170.5
(Amide),M;118.8,N;163.3(Ethylene),V;26.1(CHs,aliphatic),40(DMSO).
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Figure (3-1): FT-IR spectrum for Al
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Figure (3-3): C-NMR spectrum for A1l
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o] o]
N7 NH
Roe: o o ooy
N—CH,SOCI, TEA,DCM QX_< \)Vo ) >:S4
mix.R.T. , 20 min. N— CH3 H3C—N o
)N
o CH;

Equation (3-2): synthesis of A2

FT-IR(Vmax.,cm)spectrum of compound(A2)showed the following values:
3414(OH,Alcohol)3190(NH,amide),2945(CH,str.),1732(C=0,Ketone),1651(C=0,a
mid),1602(C=C,Ar.),1265-1334(CN,Aryl).'HNMR(500MH,5ppm):A;3.9  ,B;4.4(
CH,,ethylene),C;5.8,D;7.2,F;6.8,(Benzene),J;7.8(H,Ethylene),X;3.3,W;3.2  (CHj,
ethane), T;8.7(Imidazole),M;4.7(Alcohol),2.5(DMSO).3*CNMR(125MH,5ppm):A;
69.0,B;70.1(CH,,aliphatic),C;109.0,D;138.8,F;107.1,G;157.1,H;115.2 ,E;157.9
(Benzene),I;182.1,V;164.2(Carbonyl),Q;150.1(Amide),J;127.2,K;173.0(Ethylene),
W;31.7,X;29.0(CHjs,aliphatic),N;138.0,R;114.6,T;136.7(Imidazole),P;151.9(Urea),
40(DMSO).
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Figure (3-4): FT-IR spectrum for A2
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Figure (3-6): *C-NMR spectrum for A2

mix.R.T. , 20 min.
CHj3;

: : O
o o e Q N = (o} OH o IS N
HO OH OH (o] H H [o]
‘ o_k_o ‘ oMy SOCLTEADCY o 0%0 o
g o+
H,N

Equation (3-3): synthesis of A3

FT-IR(Vmax.,cm™spectrum of compound(A3)showed the following values:
3264(NH,amide),3394(OH,Phenol),3082(C=CH),2974(CH,str.),1716(C=0,
Ketone),1612(N-C=0,amid),1602(C=C,Arom.),1230-1309(C-N,Aryl).  'H-NMR
(500MH,dppm):A;4.6,B;3.9(CH,,ethylene),C;6.8,D;7.5,E;7.2,P;5.9,Q;7.6,
(Benzene),J;7.3(H,Ethylene),2.2 (CHj;,ethane),4.9(Alcohol),0;10.0(NH),2.5(DMSO
).BCNMR(125MH,3ppm):A;69.0,B;70.1(CH,,aliphatic),C;109.5,D;138.8, E;107.1
,H;115.3,G;158.7,P;137.7,Q;122.8,5;129.9,F;156.4(Benzene),l;182.3(Carbonyl),M

:164.8,162.2(Amide),K;163.7,J;118.1,1.;103.2,N;133.6(Ethylene),15.1(CHj3,aliphat
ic) ,40(DMSO).
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Figure (3-7): FT-IR spectrum for A3
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Figure (3-9): BC-NMR spectrum for A3

3 3
OH ° OH o H
SOClzTEA DCM H° Jv
mix.R.T. , 20 min.

Equation (3-4): synthesis of A4

FT-IR(Vmax.,cm)spectrum of compound(A4)showed the following values:
2492-3416(NH amide,OH carboxylic Acid,OH Alcohol Overlap),2995(CHstr.),
1716(C=0,Ketone),1661(C=0,amide),1601(C=C,Ar),1209-1307(CN,Aryl). 'HNM
R(500MH,d6ppm):A;4.6,B;4.0(CH,,ethylene),D;6.8,;F;7.5,G;7.0,S;P;8.1,Q; R;8.3,
X;U;Z;7.3(Benzene),J;7.3(H,Ethylene),a;2.1,e;1.6(CHj3,ethane),0;13.1(Carboxyl),2
4(DMSO0).*CNMR(125MH,5ppm):A;69.0,B;70.1(CH,,aliphatic),D;109.6,E;136.7
,F;138.7,G;107.7,H;158.1,1;115.6,J;118.9,1.;156.9,P;127.3,Q;R;118.5,S;131.8,T; 11
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Figure (3-10): FT-IR spectrum for A4
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Figure (3-11): 'H-NMR spectrum for A4
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Figure (3-12): BC-NMR spectrum for A4
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Equation (3-5): synthesis of A5

FT-IR(Vmax.,cm™)spectrum of compound(A5)showed the following values:
2362-3390(NH amide,OH Carb. acid,OH Alcohol Overlap),2945(CH,str.),1716(
C=0,Ketone),1654(C=0amid),1606(C=C,Ar.),1217(CN,Aryl). " HNMR(500MH
,O0ppm):A;J;4.0,B;4.3(CH,,ethylene),D;6.8,E;7.5,F;7.0,S;T;7.4(Benzene),R;K;7.1(
H,Ethylene),P;5.5,U;4.5(CH,methane),N;9.4,¢;8.7(Amide),g;5.5,(Alcohol),b;12.3
(Carboxyl),Y;4.6(CH),Z;1.5(CH;),2.5(DMSO0)."*CNMR(125MH,5ppm):A;69.8,
B;70.9(CH,,aliphatic),D;110.1,E;P;138.3,Q;F;108.6,H;115.8,C;158.5,G;156.6,K;
,R;118.0,S;129.9,T;128.7(Benzene),l;182.9(Carbonyl),0;169.2,M;163.9,V;174.2
(Amide),L;163.3(Ethylene),U;79.9,W;72.7,X,60.0,X;64.3(CH,aliphatic),Z;29.8(C
Hs,aliphatic),a;166.8(Carboxyl),40(DMSO).
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Figure (3-13): FT-IR spectrum for AS

Ve
SH

Varlan

[
N
w
(s}
vl

e

s
no
spl

10

I Prage
4

&
Lot
60000

0999
AR BNLIEN
BTGB

73944
o1
]
7994
5%
01

Vake

SAC

Varian

nova

dmsn
20

[(s) [ee] NNNN O v Py N =
- ~ ubHO®© ~u aunwo ul (%]
o2} L OO N Q= O~ OoON o —
o o] woNnuN N ounuiw ~ S

10 8 6 4 2

Figure (3-14): 'H-NMR spectrum for A5
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Figure (3-15): BC-NMR spectrum for A5
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Equation (3-6): synthesis of A6

FT-IR(Vmax.,cm)spectrumofcompound(A6)showed the following values:
2400-3390(NH amide ,OH Carb. OH Alcohol overlap),),2989(CH,str.),1716(C=0,
Ketone),1612(C=0,amid),1602(C=C,Ar.),1230-1309(C-N,Aryl).'"H-NMR (500
MH,éppm):b;1.2,(CHs3),Z;3.6,X;3.2,B;4.7(CH,),A;3.8,T;2.9,U;4.0,S;5.8,V;Q;5.8(C
H),a;5.7(Alcohol),E;6.8,F;7.9,G;7.4,N;7.0,P;7.6,0;7.7(Benzene),K;7.5(H,Ethylene
),f;8.1,e;8.7(amide),g;12.2(Carb.acid),2.5(DMS0O).*CNMR(125MH,8ppm):J;18]1.
8(Carbonyl),Y;177.2(Carboxyl),R;169.2,d;166.8(amide),G;107.5,E;109.4.P;127.8,
0;129.2,N;129.9.M;136.9,H;156.5,C;158.0,1;115.7,F;138.7(benzene),S;74.9,U;64.
2(CH,Azetidine),T;33.0(CH»,Azetidine),V;136.0,W;114.5,1.;163.7,K;118.8(ethyle
ne),A;69.0,Y;Z;34.4,Q;64.2(CH,aliphatic),B;70.1,X;48.8(CH,,aliphatic),b;25.9(CH
3,aliphatic),40(DMSO).
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apter Three Result and Discussion

Figure (3-16): FT-IR spectrum for A6
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Figure (3-17): 'TH-NMR spectrum for A6
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Figure (3-18): 3C-NMR spectrum for A6
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Equation (3-7): synthesis of A7

FT-IR(Vmax.,cm)spectrum of compound(A7)showed the following values
:3408(amine),2362-3319(NH amide,OHCarb.acid,OH Alcohol Overlap), 2995(CH
str.),1720(C=0,Ketone),1658(C=0,amide),1606(C=C,Ar.),1213-1307(C-N,Aryl).
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'H-NMR(500MH,dppm):A;3.0,B;4.6(CH,,ethylene),C;6.7,D;7.4,E;7.3,Y;6.8,Z;7.5
(Benzene),I;7.37(H,Ethylene),h;2.0,r;4.59(CH,methane),V;4.54,1;2.2 (CH,,ethylene
),W;6.2,d;L;8.7(Amide),i;5.7(Alcohol),m;n;12.01(Carboxyl),N;10.5(NH), T;U;9.2(
CH,Pyrazine),2.5(DMSO)."*CNMR(125MH,8ppm):A;69.0,B;70.1,V;47.2.£;30.8,h;
26.1(CHy,aliphatic),C;109.3,D;138.7,E;107.2,G;115.6,a;158.9,F;156.5,X;152.7,Y;

112.1,Z;130.0,b;122.3(Benzene),H;182.1(Carbonyl),c=0,K;167.5,0;157.7(Amide),
J;163.7,1;118.0(Ethylene),M;147.9(Imine),r; 56.1(CH,aliphatic),P;147.0,Q;129.1,U,
T;150.8(Pyrazine),e;174.6,g;178.2 (Carboxyl),40(DMSO) .
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Figure (3-19): FT-IR spectrum for A7
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Figure (3-21): BC-NMR spectrum for A7
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Equation (3-8): synthesis of A8

FT-IR(Vmax.,cm)spectrum of compound (A8)showed the following values
:2495-3345(NH amide,OH Carb.acid,OH Alcohol Overlap),2906(CH,str.),1720
(C=0,Ketone),1640(C=0amid),1612(C=C,Ar.),1220,1301(CN,Aryl)..HNMR (500
MH,6ppm): A;4.0,B;4.3(CH,,ethylene),D;6.8,E;7.5,F;K;7.2,S;6.7,R;6.9(Benzene),
P;5.7,J;U;4.4(CH,methane),N;9.4,¢;8.6(Amide),g;4.6,1;9.0(Alcohol),b;11.5(Carbox
yh),Y;5.5(H),Z;1.5(CHj3),2.5(DMSO0).*CNMR(125MH,8ppm):A;60.7,B;70.1(CH,,
aliphatic),D;109.5,E;Q;138.8,F;107.3,S;H;115.5,T;C;158.3,G;156.3,P;129.9,R;128
.3(Benzene),l;182.4(Carbonyl),M;166.5,V;0;171.5(Amide),L;163.7,K;118.6(Ethyl
ene),U;79.3,W;72.6,X;69.5,Y;64.7(CH,aliphatic),Z;29.9(CHj3,aliphati),a;169.5(Car

boxyl),40(DMSO).
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Figure (3-22): FT-IR spectrum for A8
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Figure (3-23): 'TH-NMR spectrum for A8
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Figure (3-24): BC-NMR spectrum for A8
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mix.R.T. , 20 min.

o L O
0 °. NHO }
Hox‘o\jto NHo SOCL,TEA,DCM \ /} FHN

Equation (3-9): synthesis of A9
FT-IR(V max.,cm™)spectrum of compound (A9) showed the following values
:2621-3420(NH amide ,OH Carb. Acid ,OH Alcohol Overlap ),2883(CH,str.),
1720(C=0,Ketone),1647(C=0amid),1585(C=C,Ar.),1225(CN,Aryl).'HNMR (500
MH,oppm):B;4.3,A;3.6(CH,,ethylene),D;6.8,F;7.4,G;V;7.0,P;7.6,Q;7.7(Benzene),
K;7.2(H,Ethylene),W;10.6,M;11.1(Amide),X;4.8(Alcohol),U;8.6,V;7.0(CH,Pyrazi
ne),2.5(DMSO).3CNMR(125MH,5ppm):A;69.6,B;72.7(CH,,aliphatic),D;111.6,F;
137.6,G;109.1,I;V;117.3,C;158.1,0;142.1,P;118.8,Q;125.4,R;131.3,5;N;170.6,H; 1
56.8(Benzene),J;184.1(Carbonyl),L;165.1,K;120.4(Ethylene),U;160.3(Pyrazine),3
9-40(DMSO).
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Result and Discussion

Chapter Three

Figure (3-25): FT-IR spectrum for A9
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Figure (3-26): 'H-NMR spectrum for A9
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Figure (3-27): BC-NMR spectrum for A9

mix.R.T. , 20 min.
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Equation (3-10): synthesis of A10
FT-IR(Vmax.,cm)spectrum of compound(A10)showed the following
values:2492-3456(NH amide ,OH Carb.acid ,OH Alcohol Overlap),2941(CH,str.),
1735(C=0,Ketone),1651(C=0amid),1604(C=C,Ar.),1210(CN,Aryl). ' HNMR (500
MH,éppm):A;4.2,B;4.6(CH,,ethylene),D;6.9,E;7.32,F;7.70,N;7.75,0,7,6,P;7.0,Q;7
1,W;7.8,X;7.4(Benzene),J;7.37(H,Ethylene),S;3.8(CH,,methylene),a;5.9(Alcohol),
b;12.4(Carboxyl),2.5(DMSO)..3 CNMR(125MH,dppm):A;70.8,B;72.5,S;38.0(CHa,,
aliphatic),F;138.8,G;156.2,D;E;110.1,C;158.4,M;138.8,H;P;116.2,0;127.8,N;118.
7,Q;126.6,R;124.2,V;Z;130.9,U;146.0,W;129.8,X;123,9(Benzene),I;183.8(Carbon
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Chapter Three Result and Discussion

y1),J;120.0 K;160.8(Ethylene),T;178.5(Carboxyl),e;165.4(amide),39-40(DMSO).
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Figure (3-28): FT-IR spectrum for A10
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Figure (3-29): 'H-NMR spectrum for A10
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Figure (3-30):1*C-NMR spectrum for A10

3-2. Second Line

New Carboxylic-containing medications were created via the creation of
amide bonds to improve the characteristics of Cromoglicic acid (CGA) and lessen
its negative effects. A Cromoglicic acid was reacted with to create the compounds
(A11-A17).
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Scheme (3-2): A general equation for line two
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Equation (3-11): synthesis of A11

FT-IR (V max., cm™) spectrum of compound (A11) showed the following
values:3413(Phenol),3287(NH),2987(CH str.),1696(C=0,Ketone),1651(N-C=0,
amid),1597-1518(C=C,Arom.),1267-1201(CN,Aryl).. HNMR(500MH,3ppm):A;
4.6,B;4.0(CH;,ethylene),e;d:1.9(CHs,Methyl),S;H;5.0,(CH,Methyl),X;8.9(NH2,am
ine),D;6.9,E;7.7,F;7.5,U;7.9,V;6.0(Benzene),);7.4(H,Ethylene),M;4.8(CH,methane
),L;12.5,Y;8.4(Amide),b; 5.2,10.9(Alcohol),2.5(DMSO). 3 CNMR (125MH,3ppm):
A;67.9,B;72.5,Q;74.9(CH,,aliphatic),D;110.6,E;140.3,F;108.9,H;117.1,G;160.3,C
;162.6,T;131.9,U;V;120.0,W;158.1(Benzene),l;183.3(Carbonyl),Z;167.7,P;R;178.5
(Amide),K;165.8,J; 129.9(Ethylene),M;90.7,N;62.7,0;70.8,S;59.6(CH,aliphatic)
,e;d 32.0(CHj3,aliphatic),39-40( DMSO ) .
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Figure (3-31): FT-IR spectrum for A11
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Figure (3-33): BC-NMR spectrum for A11
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Equation (3-12): synthesis of A12

FT-IR(Vmax.,cm)spectrum of compound(A12)showed the following
values:3490(Phenol),3244(NH,amide),2903(CH,str.),1734(C=0,Ketone),1653(N-
C=0,amid),1602(C=C,Ar.),1247-1311(C-N,Aryl)."H-NMR(500MH, 5ppm): A;4.7,
B;5.0(CH,,ethylene),e;d;1.7(CH;,Methyl),S+H,atom;5.4(CH,Methyl),X;8.2(NH2,a
mine),D;6.7,E;7.1,F;6.8,U;6.9,W;7.4(Benzene),J;V;7.7(H,Ethylenc),M;4.8 (CH,met
hane)L;12.2,Y;8.4(Amide),b;5.7(Alcohol),2.5(DMSO)."*CNMR(125MH,5ppm):A;
62.9,B;71.0,Q;72.1(CHy,aliphatic),D;110.0,E;140.9,F;108.3,H;116.7,C;159.3,G;15
6.8,T;130.0,U;V;128.1,W;118.1(Benzene),l;183.8(Carbonyl),Z;165.6,P;R;170.8(A
mide),K;164.1,J;118.3(Ethylene),M;88.6,N;72.1,0;74.4,S:59.6,Q;72.9(CH,aliphati
c),e;d;32.7(CHs,aliphatic),39-40 (DMSO).
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Chapter Three

Figure (3-34): FT-IR spectrum for A12

Result and Discussion
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Figure (3-35): "H-NMR spectrum for A12
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Figure (3-36): "C-NMR spectrum for A12
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Equation (3-13): synthesis of A13

FT-IR (Vmax.,cm™) spectrum of compound (A13) showed the following
values:3425(phenol),3285(NH),2937(CH str.),1734(C=0 Ketone),1653(C=0,amid
),1602(C=C,Ar),1247-1311(C-N,Aryl).' HNMR (500MH,3ppm): A;4.5,B;5.0(CH.,
ethylene),a;b;2.3(CH;, Methyl),D;6.1,E;7.7,F;7.5,P;M;7.9;N;6.9,0;7.8,S;T;7.3,U;6
.8 (Benzene),J;7.6(H,Ethylene),Y;10.8,NH;8.0(Amide),e;5.9(Alcohol),2.5(DMSO)
13 CNMR(125MH,8ppm):A;70.2,B;72.4(CH,,aliphatic),D;110.0,E;137.3,F;108.6
,H;115.8,C;160.3,G;158.7,1;127.1,M;128.4,0;133.2,P;U;119.8,R;139.7,Q;140.9,S;

TA




Chapter Three Result and Discussion

127.1,T;122.7,V;130.6,W;135.5(Benzene),I;185.2(Carbonyl),X;Z;165.6(Amide), K
;163.7,J;N;120.4(Ethylene),a;21.0,b;19.0(CHj3,aliphatic),39-40(DMSO).
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Figure (3-37): FT-IR spectrum for A13
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Figure (3-39): BC-NMR spectrum for A13
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Equation (3-14): synthesis of A14

FT-IR(Vmax.,cm1)spectrum of compound(A14)showed the following
values:3342(Phenol),3272(NH>),3200(NH),2943(CH,str.),1739(C=0,Ketone),1653
(N-C=0,amid),1590(C=C,Arom.),1236(C-N,Aryl)."HNMR (500MH,5ppm):A;4.1,
B;4.8,0;3.5,L;3.1(CH;,,methylene),D;6.0,E;7.9,F;7.0,W;7.7,X;7.5(Benzene),J;f;7.3
(H,Ethylene),b;9.9(Amide),f;2.1(CH3)Y;5.6(Alcohol),P;5.0,R;5.6(CH,Propilactam)
,T;5.3(CH,methane),Z;8.7,a;8.0(NH,,amine),2.5(DMSO)..*CNMR (125MH,5ppm):
B;72.0,A;70.1,1;39.0,0;31.9(CH,,aliphatic),D;110.9,E;139.2,F;105.1,H;116.5,C;1
57.8,G;155.8,d;166.4,U;135.3,V;130.2,W;128.3,X;129.0,M;127.1(Benzene),I; 184.
4(Carbonyl),Q;162.9,e;S;170.0174.8(Amide),K;160.1,J;119.9,N;107.9(Ethylene),
f;19.5(CHjs,aliphatic),R;62.6,T;59.4P;65.6(CH aliphatic),39-40(DMSO).
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Figure (3-40): FT-IR spectrum for A14
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Figure (3-42): BC-NMR spectrum for A14
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Equation (3-15): synthesis of A15

FT-IR(Vmax.,cm)spectrum of compound(Al5)showed the following
values:2362-3462(NH,NH,amine,OHCarb.acid,Phenol Overlap),2985(CH,str.),
1739(C=0,Ketone),1689(NC=0,amid),1604(C=CAr),12441290(CN,Aryl).'"HNMR
(500MH,6ppm):A;4.0,B;4.3,M;1.9,N;2.1(CH,,methylene),D;6.5,E;7.6,F;7.0,R;7.9,
S;6.8(Benzene),J;7.3(H,Ethylene),b;11.0,f;2;9.5,h;6.1(Amide),m;5.2(Alcohol),0;4.
6,V;4.5(CH,,methylene),12.9(Carboxyl),b;11.0,r;6.3(NH,Quinidine),2.5(DMSO). "3
CNMR(125MH,6ppm): A;69.9,B;71.1,M;30.5,N;29.6,V;49.3(CH,,aliphatic),D;111
.1,E;140.3,F;108.5,H;117.0,C;160.1,G;158.5,U;151.1,Q;124.0,R;133.8,S;114.1(Be
nzene),l;187.9(Carbonyl),P;173.7(Carboxyl),L;175.4,e;165,2,a;155.8,1;170.2(Amid
e),K;163.9,J;120.0(Ethylene),0;59.8(CH aliphatic),d;153.5(Imine),X;W;150.1,Y;1
48.4,7;130.0(CH,Pyrazine),39-40(DMSO).
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Chapter Three Result and Discussion
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Figure (3-43): FT-IR spectrum for A15
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'H-NMR spectrum for A15
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Figure (3-45): BC-NMR spectrum for A15
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Equation (3-16): synthesis of A16

FT-IR(Vmax.,cm)spectrum of compound(Al6)showed the following
values:3400(Phenol),3271(NH),2980(CH,str.),1718(C=0,Ketone),1629(NC=0,am
id),1477(C=CArom.),1396(CN,Aryl).'HNMR (500MH,5ppm):h;2.2.f;2.1(CH3),R;1
.2,S;T;0.4(CH,cycloprop.),a;e;3.6,A;4.6,B;4.3,0;3.4,b;9,3.2(CH,),m;4.9(OH),L;12.
2,11.4(amid),C;6.8,Q;D;7.5,W;7.1,E;7.23(CH,Benzene),2.5(DMS0),J;7.27,X;6.9(
ethylene).>*CNMR(125MH,5ppm):0;31.1,Q;e;a;52.3,b;g;57.3(CH,Aliphatic),A;69.
0,B;70.1(CH,,Aliphatic),I;182.1(C=0,Carbonyl),M;r;165.2(C=0,amide),K;163.8,]
;118.8,P;144.3(Ethylene),F;156.6,G;158.7,Y;144.4,H;115.6,U;131.3,V;127.6,C;10
9.1,2;120.5X;117.2,W;120.0,F;107.7,D;137.3(benzene),h;46.6,f;14.0(CHs,Aliphati
¢),R;16.3(CH,cyclopropane),S; T;3.8(CH2,cyclopropane),39-40(DMSO).

Yo




Chapter Three Result and Discussion
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Figure (3-46): FT-IR spectrum for A16
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Figure (3-47): "TH-NMR spectrum for A16

va



Paramei Ve [ [ el o HEHERP RPRRPRRRPRRRERE
CUESt0L.94.fid [os] a v PRPWW WNNNRRR,OO ~N o v A W W =
zzzzzzz N MLWEe  BROI S NOO®RNNON S6 NN & S0 & ok W
0| N OO Powl wWounwowinoEN —o ww o oo & wo o)
Qrign 3 naytsthe | U  WWO NN ONOWOOROPR [es1Vo] N W B o N = ~J [¥,]
Messiechnik GroH w A WO WWwhN OO ROO ] N O g mo wu
4 Owner roct
I SESE NN TS I O I I ¢
6 Instrument spoct
7 hutr )
8 sohvent Ds0 h h
. d9 f dd
3] :ewpeni. /%] HJC\N e Chy ° ° o ° gH; e N’CH3
0 Pube Sequence  20pg30 I\ N M n
Um0 p N A0 oH 0. Mo N\) b
12 Prabe Snm QNP L 154 135/ a v HNH K | 1 MHNH |V a
31P 70002 03058 X P L [e] 0\5)\/0 o T P X
13 MurberolScans 896 w R F ¢ B B F Q. w
14 Recebver Gan 51606 E [ C E
15 Relaxaton Delay  1.0000 s T D D T s
vise Wi 12150
17 Presatur
Frequenc)
MIOLTISA300
21 Class
1 Spedoreter 13577
Fraquency
7 SpedralWith 300300
24 Lowest Frequency -2485.4
25 Nugeus 13
BhgkedSze 76
Tpetnlse 656
28 DigtalResoltion  0.46
olSulo JT
AL PTERT S
I ' I ' I I
PPM 160 120 80 40

Figure (3-48): ’C-NMR spectrum for A16
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Equation (3-17): synthesis of A17

FT-IR(Vmax.,cm)spectrum of compound(Al17)showed the following
values:3410(Phenol),3244(NH),2993(CH,str.),1716(C=0,Ketone),1656(C=0,amid
),1560(C=CAr.),1332(CN,Aryl).' HNMR(500MH,5ppm):A;4.8,B;5.6(CH,,methyle
ne),D;6.4,F;7.4,E;7.66,W;6.9(Benzene),J;7.3(H,Ethylene),b;10.9(Amide),e;5.9(Alc
ohol),b;1.5,N;4.0(CHs,methyl),Z;4.5(CH,methane),Q;7.6,R;7.9,S;7.5,V;7.8,X;6.5(
CH,Naphthalene),2.5(DMSO)."*CNMR(125MH,8ppm):A;69.8,B;72.3(CH,,aliphat
ic),D;109.5,E;138.2,F;107.7,X;H;114.8,C;157.4,G;155.1,P;135.9,Q;127.9,R;121.7,
S;125.8,U;h;132.9,V;129.8,Y;150.3(Benzene),;175.6(Carbonyl),M;169.6,a;159.3(
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Chapter Three Result and Discussion

Amide),K;159.3,J;120.0(Ethylene),b; 16.1(CHs,aliphatic),N;46.6(CH,aliphatic),39-
40(DMSO).
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Figure (3-49): FT-IR spectrum for A17
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Figure (3-50): 'H-NMR spectrum for A17

Faanr ok S e b R b e
1 Tk SemLLIL N NONUIREAWWWWNNN NNREPROOO ~ ul B bw =
2 coment B (W4P7) LICNMR 10 NOONUNOWOUINFLONUT PONRONWGN N0 o) o Owv o
USRS oo R o DR 0@ N N@ R ww » o oo o
3 Orgn LR, L Anaiiichd WOPRPWWHAROONONWRO OOOGOHOR [N [55) u e ul
‘o “'i‘“””“"""" NONRROOOAUIOUNANOY pOoOUNIORR O @ w 0 wo @
Jwher ol
e y o A T N
& Instrument spact N
7 Author b
B Sabent DD CHy o e ] CHy
9 Tenperatwe  GIL7 v s J o oH o J I N s v
10 Puke Soquence  2gpg30 “ 1 K" TNHNH
U Erperivent. 10 X P i HNH I(0 n 0. A0 o L P =X
12 Probe 5 mQHe 14/ 15 136/ Y L G BE B G o y LY
P 0003/ 03058 o Q g F D D E o o)
ez R E E RW s
13 Mumber of Scans 512 7 z
14 Recsiver Gain 5160.6
15 Reluation Delay 10000
16 Pue Wit 121250
17 Presatiiration
Frequency
18 Acouisition Time 1,081
19 Acqusition Date  2022-04-25711:19:00
20 Modifcation Date  2022-04-25T11:23:20
21 08
2setonete 1577
Freguency
23 Spectral Width 30030.0
24 Lowest Frequency -2985.4
25 hdss i
Mgiedee I8
7 Speciral Sze 65536
28 Digital Resoltion .96
olSudiglo j
8w 5 jS
I I | ' I ' | |
PPM 200 160 120 80 40 0

Figure (3-51): BC-NMR spectrum for A17
3-3. Third line

New ozaxipen were created through the creation of amide bonds to improve
the characteristics of cromoglicic acid (CGA) and lessen its adverse effects. A

Cromoglicic acid was reacted with to create the compounds (A18-A29).
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Scheme (3-1): A general equation for line three
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Scheme (3-4): The mechanism for preparation Schiff base

The same mechanism apply to maleic and phthalic anhydride
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Equation (3-18): synthesis of A18
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FT-IR (V max., cm™) spectrum of compound (A19) showed the following
values:3362(OH, alcohol),3131(NH ,amide) ,2974(CH str.),1718(C=0,Ketone ),
1707(0=C-0,0xazepine),164 (C=0,amid),1629(0=C-N,Oxazepine),1469(C=C ,
Ar.),1201(C-N aryl). 'H-NMR(500 MH, dppm):W;2.0,V;2.2,B;4.1 (CH,,ethylene),
D;6.9.E;7.5,Q;7. 3,F;7.5,R;7.6,P;7.8(Benzene), J;7.3(H,Ethylene),A;4.7,N;7.8(CH
,methane),M;10.0(Amide),Z;5.9(Alcohol),2.5(DMSO). 'H-NMR (500 MH,5ppm )
:B;4.4 (CH,,ethylene), D;6.8,E;7.8,Q;7.7,F;7. 3,R;7.6, P;7.5(Benzene),J;7.4,V; 2.2
,W;2.0(H,Ethylene), A;4.9,N;8.01(CH, methane),M;12.2 (Amide),Z;4.9(Alcohol),
2.5(DMSO0).*CNMR(125MH,dppm):B;70.2,W;29.9,V;27.5(CH,,aliphatic),
D;F;109 .3,E;139.0, H;116.8 ,C;159.1,G;157.3,P;127.4,Q;129.6,R;125.6,0;141.7
(Benzene),I;182.6,U;177.6,X;175.6(Carbonyl),L;166.1(Amide),K;164.3,J;119.2(Et
hylene), N;107.5(CH,aliphatic),39-40(DMSO).
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Figure (3-52): FT-IR spectrum for A18

AY



N @NNNNNNO LIPS PEENSINIY
N oO~ouhWwao (o] B N O
(=] HRO~NOOOoOMNW [V, BN = oun
o OO0, w [l (o) O Q0
.
u
[s]
L b
-
\ A )
T T T T T T T T
PPM 11 9 7 5 3
O 1
Figure (3-53): '"H-NMR spectrum for A18
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Figure (3-54): BC-NMR spectrum for A18
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Equation (3-19): synthesis of A19

FT-IR (V max., cm™) spectrum of compound (A19) showed the following
values: 3432(OH alcohol ),3199(NH amide ), 2943(CH str.),1687(0=C-O |,
Oxazepine), 1655(C=0 amid),1585 (O=C-N , Oxazepine ) , 1466 (C=C ,Ar.)
,1276 (C-N aryl). 'H-NMR (500 MH, & ppm):B;4.5 (CH,,ethylene), D;6.8,E;7.8,
Q;7.4,F;7.3,R;7.37,P;7.28,a;7.9,b;9.0, (Benzene),J;7.31(H,Ethylene), A;3.9,N;8.09
(CH,methane),M;12.4(Amide),Z;5.0(Alcohol),2.5(DMSO).*CNMR (125MH,
oppm):B;69.8 (CH,,aliphatic), D;109.8,E;139.8, F;108.5,H;116.6,C;159.1,G;156.
3,P;127.2,b;128.2,Q;129.4,R;125.2,0;142.1,W;131.4,V;133.4,a;125.8,d;e;133.8
(Benzene),I;182.4,U;172.6,X;170.9(Carbonyl),L;167.5(Amide), K;165.7,J;118.6
(Ethylene),A;61.2,N;101.7(CH, aliphatic),39-40(DMSO).

A¢




Chapter Three Result and Discussion

25

'5 :
| YTY™Y , ™ r X Ty r"" ™ I ™rerr | A e I ™rer 'rT T T “rerorry v - - '
. T AP S S e e
4000'9 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 600 400
Vem

-t} No. of Scans... Dato/Time; 2002007 020258 1
Resolution; User: P

Figure (3-55): FT-IR spectrum for A19
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Figure (3-56): "TH-NMR spectrum for A19
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Figure (3-57): BC-NMR spectrum for A19
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Equation (3-20): synthesis of A20

FT-IR (V max., cm™) spectrum of compound (A20) showed the following
values:3470(OH),3180(NH),2935(CH,str.),1740(Ketone),1693(0O=C-O, Oxazepine
),1653(C=0,amid),1602(0O=C-N,Oxazepine ),1473(C=C,Ar ),1201(C-N,aryl).'H-
NMR(500MH,dppm):W;2.2,V;2.4,B;4.6(CH,,ethylene),D;6.9,E;7.7,Q;6.8,F;7.3
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Chapter Three Result and Discussion

,P;7.5(Benzene),J;7.4(H,Ethylene),A;3.8,N;8.08(CH,methane),M;12.5(Amide) ,Z;
4.9(Alcohol),2.5(DMSO0).*CNMR(125MH,5ppm):B;69.8,W;27.9,V;29.9(CH,,alip
hatic),D;109.5,E;138.8,F;107.9,H;115.6,C;158.8,G;156.9,Q;117.6,P;129.4,0;138.8
,R;155.3(Benzene),l;182.9,U;174.7,X;172.6(Carbonyl),L;166.1(Amide),K;164.7,J;
119.1(Ethylene),N;99.9,A;61.0(CH,aliphatic),39-40(DMSO).
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Figure (3-58): FT-IR spectrum for A20
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Figure (3-60): BC-NMR spectrum for A20

,mix.70°C,12h

oﬁ/o __ Benzeme (:/{ CH/O
* Mix ,(17-24 h.) , 75"C

o (o]
H,NHN NHNH A0 O~
B > H__O NHN OH NHN
c HC o o_l_o o CH
GAA,C,H;OH @
OH OH

Equation (3-21): synthesis of A21

FT-IR (V max., cm™) spectrum of compound (A21) showed the following
values:3400(OH,alcohol),3174(NH,amide),2935(CH,str.),1725(Ketone),1699(0=
C-0,0xazepine),1653(C=0,amid),1609(O=C-N,Oxazepine),1429(C=C, Ar.), 1229
(C-N,aryl).' HNMR(500MH,5ppm):B;4.7(CH,,ethylene),D;6.8,E;7.8,Q;6.7,F;7.2,
P;7.6(Benzene),J;7.4,V;6.9,W;6.5(H,Ethylene),A;3.9,N;8.06(CH,methane),M;9.9(
Amide),Z;4.9,f,9.2(Alcohol),2.5(DMSO0).*CNMR(125MH,5ppm):B;69.4(CH,,alip
hatic),D;108.8,E;138.8,F;106.7,H;115.0,C;158.9,G;156.3,P;128.3,Q;116.7,R;155.5
,0;138.8(Benzene),l;182.5,U;168.7,X;164.7(Carbonyl),L;167.5(Amide),K;166.2,J;
118.6,W;121.2,V;135.6(Ethylene),N;101.1,A:61.3(CH,aliphatic),39-40(DMSO).
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Chapter Three Result and Discussion
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Figure (3-61): FT-IR spectrum for A21
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Figure (3-63): BC-NMR spectrum for A21
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Equation (3-22): synthesis of A22

FT-IR (V max., cm™) spectrum of compound (A22) showed the following
values:3400(OH,Alcohol),3276(NH,amide),2976(CH,str.),1693(0O=CO,0Oxazepine)
,1650(C=0,amide),1604(0O=C-N,Oxazepine),1427(C=C,Ar.),1276(C-N aryl). 'H-
NMR(500MH,éppm):B;4.7(CH,,ethylene),D;6.8,E;7.7,Q;6.6,F;7.2,P;7.5,a;7.8,b;
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Chapter Three Result and Discussion

7.9(Benzene),J;7.3(H,Ethylene),A;3.8,N;8.0(CH,methane),M;12.1(Amide),Z;4.9,
£:9.3(Alcohol),2.5(DMS0). BCNMR(125MH,5ppm):B;69.8(CH,,aliphatic),D;110.
9,E;138.3,F;106.5,H;115.4,C;158.7,G;156.6,P;128.9,b;128.1,W;131.5,Q;116.9,a;
124.9,V;133.8,R;156.6(Benzene),l;182.9,U;173.5,X;171.1(Carbonyl),L;166.8
(Amide) ,K;168.7 ,J;118.9(Ethylene),A;62.8,N;102(CH,aliphatic),39-40(DMSO ).
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Figure (3-64): FT-IR spectrum for A22
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Figure (3-66): 3C-NMR spectrum for A22
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Equation (3-23): synthesis of A23

FT-IR (V max., cm™) spectr
values:3340(OH,alcohol),3290(NH

,amide),2978(CH,str.),1720(Ketone),

um of compound (A23) showed the following
1693(0

=CO0,0xazepine),1651(C=0,amid),1597(0=C-N,Oxazepine),1413(C=C,Ar.), 1267

(C-N,aryl).'H-NMR (500MH,5ppm):

,F;7.2,P;6.8,m;7.0,h;6.8(Benzene),);7.6(H,Ethylene),A;3.7,N;8.08(CH,methane),M

W;2.2,V;2.3,B;4.6(CH,,ethylene),D;6.9,E;7.7

:12.0(Amide),Z;4.9,1:9.9(Alcohol),g;3.8(CH;,methyl),2.5(DMSO).3CNMR (125M
H,oppm):B;69.9,W;28.1,V;29.8(CH,,aliphatic),g;56.1(CHs3,aliphatic),D;109.9,F;10

7.6,H;115.8,m;122.3,G;156.2,P;113

.1,Q;148.2,R;146.8,0;133.8,C;158.8,E;138.8

(Benzene),I;183.0,U;175.0,X;173.6(Carbonyl),L;166.0(Amide),K;164.1,J;118.9
(Ethylene),A;60.2,N;106.5(CH,aliphatic)g;56.4(CHj3,ethylene),39-40(DMSO).
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Figure (3-67): FT-IR spectrum for A23
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Figure (3-69): BC-NMR spectrum for A23
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Equation (3-24): synthesis of A24

FT-IR (V max., cm?!) spectrum of compound (A24) showed the

following values:3400(OH,alcohol),3204(NH,amide),2978(CH,str.),1730(Ketone),

1689(0=CO,0xazepine),1649(C=0,amid),1597(0=C-N,Oxazepine),1410(C=C
,Ar.),1265(C-N,aryl).'HNMR(500MH,ppm):B;4.4(CH,,ethylene),g;3.8(CHs,
ethylene),F;7.4,E;7.6,D;6.8,P;6.7,m;6.9,h;6.8(Benzene),J;7.5,V;6.9,W;6.6(H,Ethyl

,F;107.7

ene),A;3.9 ,N;8.01(CH,methane),M;12.1(Amide),Z;4.9,£;9.9(Alcohol),2.5(DMSO).
BCNMR  (125MH,8ppm):B;69.6(CH,,alip.),g;57.7(CH;,ethylene)D;109.9,E;139.3
JH;117.9,C;158.8,G;156.7,P;115.6,Q;149.1,R;147.2,0;134.9,W;121 .4V

;135.8,m;123.3(Benzene),l;182.9,U;167.9,X;164.6(Carbonyl),L;168.8
(Amide),K;165.8,J;118.9

(Ethylene),A;61.2,N;106.9(CH,alip.),39-40(DMSO).
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Chapter Three Result and Discussion
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Figure (3-70): FT-IR spectrum for A24
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Figure (3-71): 'H-NMR spectrum for A24
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Figure (3-72): BC-NMR spectrum for A24
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Equation (3-25): synthesis of A25

FT-IR (V max., cm™) spectrum of compound (A25) showed the following
values:3390(OH,alcohol),3210(NH,amide),2974(CH,str.),1730(Ketone), 1689(0=
C-0,0xazepine),1661(C=0,amid),1593(0O=C-N,Oxazepine),1402(C=C,Ar.), 1271
(C-N,aryl).'HNMR(500MH,5ppm):B;4.3(CH,,ethylene),g;3.8(CHj3,ethylene),F;7.6,
E;7.8,a;7.9,D;6.9,P;6.7,0;8.2,m;7.0,h;6.8(Benzene),);7.7(H,Ethylene),A;3.8,N;8.1
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(CH,methane),M;12.1(Amide),Z;4.9.1;9.8(Alcohol),2.5(DMSO).*CNMR(125MH,
oppm):B;70.1(CH,,alip.),g;58.3(CHs,ethylene)D;109.8,E;140.0,F;107.8,H ;117.6
,C;158.9,G;156.7,P;115.2,Q;150.0,R;148.7,0;135.0,W;131.5,V;133.7,a;124.0,h;
116.0,m;121.2,b;129.8,(Benzene),l;181.7,U;174.1,X;167.6(Carbonyl),L;168.9
(Amide),K;166.7,J;118.9(Ethylene),A;61.8,N;104.5(CH,alip.),39-40(DMSO).
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Figure (3-74): '"H-NMR spectrum for A25
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Figure (3-75): BC-NMR spectrum for A25
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Equation (3-26): synthesis of A26

FT-IR (V max., cm™) spectrum of compound (A26) showed the following
values:3400(OH,alcohol),3210(NH,amide),2976(CH,str.),1715(Ketone), 1693(0=
C-0,0xazepine),1639(C=0,amide),1590(0O=C-N,Oxazepine),1419(C=C,Ar.),
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1201(C-N,aryl)."HNMR(500MH,8ppm):W;2.3,V;2.4,B;4.3(CH,,ethylene),
D;6.7,E;7.5,F;7.1,S;7.0,R;h;7.3,P;7.4(Benzene),);7.0(H,Ethylene),A;3.6,N;8.1 (CH
,methane),M;12.1(Amide),Z;4.9(Alcohol),2.5(DMSO).3*CNMR(125MH,ppm):
B;69.2,W;27.0,V;29.9(CH,,alip.),D;109.7,E;138.5,0;142.1,F;107.1,H;115.0,G;155
.9,C;158.8,P;126.8,Q;133.4,R;128.5,h;130.2,S;125.2(Benzene),l;182.5,U;174.9,X;
173.7(Carbonyl),L;165.3(Amide),K;163.6,J;118.2(Ethylene),A;60.5,N;105.2(CH,a
lip.),39-40(DMSO).
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Figure (3-76): FT-IR spectrum for A26
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Figure (3-78): BC-NMR Spectrum for A26
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Equation (3-27): synthesis of A27

FT-IR (V max., cm™) spectrum of compound (A27) showed the following
values: 3490(OH alcohol) , 3320(NH amide) , 2997(CH str.) , 1707(Ketone) ,
1651 (O=C-O, Oxazepine), 1631 (C=0 amide),1600 (O=C-N , Oxazepine ) , 1454
(C=C,Ar.),1257(C-N aryl).'H-NMR(500MH,3ppm):B;4.3(CH,,ethylene), D;6.7,E ;
7.5,F;7.19,S;7.12,R;h;7.3,P;7.4,a;6.3,b;6.9(Benzene),);7.2(H,Ethylene)  ,A;3.6,N;
8.1(CH, methane),M;12.1(Amide),Z;4.9(Alcohol),2.5(DMSO).'*CNMR(125MH,
dppm):B;69.5(CHa,aliphatic),D;109.9,E;138.5,F;107.9,H;115.6,C;159.0,G;156.5,
P;R;128.0,Q;134.7,0;144.6,W;122.3,V;135.6,a;126.2,b;129.6,h;131.6  (Benzene)
,1;182.7,U;168.2,X;166.0(Carbonyl),L;167.3(Amide),K;165.1,J;118.1(Ethylene),A,;
61.5,N;105.9(CH,aliphatic),39-40(DMSO).
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Figure (3-79): FT-IR spectrum for A27
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Figure (3-80): 'H-NMR spectrum for A27
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Figure (3-81): BC-NMR spectrum for A27
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Equation (3-28): synthesis of A28
FT-IR (V max., cm™) spectrum of compound (A28) showed the following
values: 3490(OH alcohol) , 3250(NH amide) , 2987(CH str.) ,1715(Ketone) ,
1701(0O=C-0, Oxazepine),1680(C=0 amid),1640(0O=C-N,Oxazepine ),1427 (C=C,
Ar.),1257(C-N,aryl)."HNMR (500MH,5ppm): W;2.2,V;2.3,B;4.4(CH,,ethylene)
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,2:3.8(CHs,ethylene),D;6.6,E;7.5,F;7.2,S;6.8,R;6.7,P;6.9,h;7.1(Benzene),J;7.3(H,Et
hylene),A;3.7,N;8.1(CH,methane),M;12.0(Amide),Z;4.9(Alcohol),2.5(DMSO0).13C
NMR(125MH,dppm):B;69.5,W;28.1,V;29.6(CH,,aliphatic),g;56.8(CH3),D;108.7,E
;138.4,F;106.3,H;118.8,G;156.1,C;158.5,P;113.6,R;116.4,S;119.8,h;128.2,0;143.7
,Q;160.3(Benzene),l;183.2,U;175.4,X;172.3(Carbonyl),L;165.9(Amide),K;163.9,J;
118.8 (Ethylene),A;61.2,N;103.1(CH,aliphatic),39-40(DMSO).
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Figure (3-82): FT-IR spectrum for A28
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Figure (3-83): 'H-NMR spectrum for A28
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Figure (3-84): BC-NMR spectrum for A28
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Equation (3-29): synthesis of A29

FT-IR (V max., cm™) spectrum of compound (A29) showed the following
values: 3434(OH alcohol) , 3269(NH amide) , 2972(CH str.) , 1740 (Ketone
)1687(0=C-0,0xazepine) ,1720(C=0Oamid) , 1587(0=C-N,Oxazepine), 1471
(C=C,benzenering),1309(CN)..HNMR(500MH,5ppm):B;4.3(CH,,ethylene),g;3.9(
CH,,ethylene),D;6.8,E;Q;7.3,S;6.9,F;7.15,R;6.92,P;6.97,a;7.8,b;7.9,h;7.12
(Benzene),J;7.2(H,Ethylene),A;3.7,N;8.1(CH,methane),M;12.1(Amide),Z;4.9
(Alcohol),2.5(DMSO0)."*CNMR(125MH,8ppm):B;69.5(CH,,aliphatic),g;55.9(CH;,
aliphatic),D;109.9,E;138.5,F;107.4,H;J;118.1,C;158.2,G;156.1,P;112.8,Q;161.3,R;
116.3,0;142.3,W;131.6,V;132.8,a;124.5,b;128.1,h;129.3,S;119.5(Benzene),I;182.2
,U;167.0,X;173.7(Carbonyl),L;166.1(Amide),K;164.1,J;118.9(Ethylene),A;60.6,N;
105.3(CH,aliphatic),39-40(DMSO).
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Figure (3-86): 'H-NMR spectrum for A29

I
o]




— L69°09
— S06°SS

\ ‘ I ' \ ' I ' \
PPM 160 120 80 40 0

Figure (3-87): C-NMR spectrum for A29

3-4. Micro elemental Analysis (CHN):

Table (3-1): C.H.N Elementary analysis for prepared derivative

Comp. | Calculated % Found values %
Sym.

C S H N C S H N

A3 63.76 - 423 1037 63.65 - 4.19 | 10.32
AS 584 567 446 743 580 561 440 7.40

AlS5 54.55 - 4.05 18.77 5449 - 4.00 18.74
Al6 6797 - 6.16 1007 6790 - 6.12  10.03

Al19 62.21 - 3.71 645 62.11 - 3.65  6.41

\RK



A20
A24
A27

A28

65.70
58.51
57.40
57.64

3-5. The solubility:

7.53
7.56

3.75
4.18
3.64

3.23

5.78
5.81
5.95
5.98

65.64
58.43
57.34
57.60

7.47

7.51

3.70
4.13
3.60

3.18

5.74
5.74
5.89

5.92

All generated compounds are moderately soluble in water due to their

relatively high molecular weight, while they are entirely soluble in DMSO and

ethanol. The solubility of synthesized compounds was examined using various

polarity solvents. Because the polarity of created compounds is higher than the

polarity of these solvents, all synthesized compounds are insoluble in diethyl ether,

petroleum ether, and ethyl acetate.

Table (3- 2): the solubility of prepared derivatives in different solvents.
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.
e

Ace.

1,4-

dioxan

Comp.

Al '+  +  partial -+ partiadl + - - -

A2 A - - aF partial - = = = =

A3 + - partial | + partial partial partial - partial partia
|

A4 + = + + + = + + - +

A5 + partial + + + - partial partial - partia
|

A6 + + = = A - partial - - -

A7 + partial - partial | - - - - partial -

A8 4 partial A A A partial s partial partial partia
|

A9 + partial + + + - + partial partial -

Al10 +F partial A A partial - - < o -

All + partial + + + partial partial - - partia
|

Al2 A partial A +F partial - partial - - -

Al3 + partial + + partial - - - partial -

Al4 A - - Partial | - - partial < - =

AlS + - Partial | - - Partial - - - -

Al6 W partial + + + - partial - partial -

Al7 + - - partial | - Partial Partial - - Partia
|

Al8 A partial A +F partial - - partial - -

Al9 + partial + + - Vi - + partial Ipartia




A20 A partial 3 +F - - - - - partial

A21 + partial + + partial - - - partial

A22 + partial 4 “F - partial partial

A23 + partial + +

A24 < partial 4 < partial partial

A25 + partial + + - partial

A26 A partial 3 aF - partial partial - - - - partia
|

A27 + partial + + - - - partial | partial | - partial | partia
|

A28 < partial + + - - - partial = partial = - partial =~ partia
|

A29 + partial + + - partial - - - - - partia

3-6. Biological Activity:
3-6-1. Antibacterial activity

The results showed that most of the investigated chemicals have good
antibacterial activity. These bacteria were selected due to their vast clinical value
and the fact that they are resistant to a wide range of antibiotics and chemical drugs
in addition to causing a number of ailments. According to Table 2, the synthesized
chemicals can suppress the bacteria by changing their concentrations, proving that
they have biological action against them.
figure (3-88,3-89). illustrates the variation in toxicity caused by changes to

functional groups or structures .
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Figure (3-88) Klebsiella pneumonia activity test
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Antibacterial activity test

Figure (3-89). Staphylococcus aureus activity test

Table (3-3): applications of Antibacterial activity for compounds (A1-A29)

Yo
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Comp. klebsiella pneumonia  Staphylococcus aureus
bacteria (Gram-positive
(Gram-negative
bacteria)
Control 16 14
1A 11 15
2A 14 11
3A 20 15
4A 22 17
S5A 15 30
6A 26 19
TA 14 28
8A 13 22
9A 13 12
10A 12 14
11A 14 16
12A 13 11
13A 21 11
14A 20 27
15A 16 19
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16A 26 15
17A 21 16
18A 16 20
19A 16 22
20A 15 15
21A 17 26
22A 15 14
23A 14 13
24A 14 13
25A 17 12
26A 16 14
27A 15 13
28A 11 21
29A 20 20

AR



3-6-2. Antioxidants activity

The conventional DPPH method was used to perform the compounds'
antiradical action.Table (4) Fig: (3-90) The majority of the substances had
moderate to high antioxidant activity when compared to normal (ascorbic acid)
activity (IC50=28.72 mg/mL). In compounds (A1-A8) with considerable activity,
the OH group was responsible for the greatest activity. Generic ascorbic acid has
an 1C50 value of 28.72 M. When compared to the reference, the test compounds'
antioxidant forces are in the following order:
A22>A23>A26>A17>A19>A12>A25>A5>A20>A13>A2>A14>A1>A6>A16+20
>A9>A4>A8>A3>A10>A18>A29>A15>A7> A11>A27>A24>A28.

Table (3-4): applications of Antioxidants activity: for compounds (A1-A29)

25mg/mL 50 mg/mL  100mg/mL

Al 54.76 55.83 60.77 27.92
A2 49.05 55.12 58.6 24.45
A3 46.13 52.11 60.02 43.5
A4 48.04 53.05 57.12 36.36
AS 48.06 58.56 90.91 21.33
A6 49.46 53.02 59.16 30.08
A7 44.22 51.44 60.03 50.38
A8 49.01 50.01 55.21 42.23

A9 48.22 55.44 56.55 33.87



Al10
All
Al2
Al3
Al4
AlS
Al6
Al7
Al8
Al19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29

Ascorbic
acid(STD)

46.28
37.24
49.33
50.43
50.51
56.32
55.2
52.41
45.28
50.05
56.32
55.2
5141
50.46
41.24
49.33
52.43
57.32
39.24
45.22

46.12

52.36
56.52
55.05
55.67
55.22
62.14
59.11
58.09
51.36
55.12
62.14
59.11
58.09
56.02
47.52
58.05
55.67
63.08
46.52
50.44

60.14

57.21
63.7
61.16
65.17
67.61
65.01
63.23
60.22
59.21
58.6
65.01
63.23
62.22
59.16
56.17
65.16
65.17
65.01
53.7
63.03

65.01

47.3
51.09
18.2
22.73
24.73
48.8
314
14.1
48.05
16.9
22.53
314
5.07
11.1
71
21.15
13.6
68.27
79.7
48.1

28.72
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Figure (3-92): standard DPPH method for compound (A18-A29)
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Conclusions:

v

v

A1-A29 compound were successfully synthesized dependent drugs
containing amino and carboxyl groups.

TLC and m.p are confirmed that the synthesized derivatives are of high
purity.

Confirmed all new derivatives structures via characterization with
different techniques including FT-IR, IHNMR, 13CNMR, and CHNS.
Most of the synthesized derivatives give good antibacterial activity and
they showed an activity more than the cromoglicic acid and the used
drugs.

Most of the synthesized derivatives give good antioxidant activity and
they showed an activity more than the cromoglicic acid and the used
drugs.

The physical properties compounds are studied like the solubility.
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The future work and the recommendation:

Due to the importance of cromoglicic acid derivatives in different fields such

as medicinal, pharmaceutical, industrial, etc. we recommended:

- Studying the medicinal uses of the prepared compounds.

- Studying the mechanism of bacterial inhibition of the prepared compounds.

- Studying the anticancer activity against different types of human cancer
cells, such as Lung cancer cancer, etc.

- Preparation of new pharmaceutical derivatives using the prepared

compounds as starting materials
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