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Abstract

This study included preparation of 1-(4-Methoxybenzyl)-3,6-diazahomoadamantan-9-one
and synthesis of new azomethine compounds for 1-(4-Methoxybenzyl)-3,6-
diazahomoadamantane-9-one derivatives. Condensation of ethylene diamine with
paraformaldehyde produced teotropine. Reaction of 1,3,6,8 Tetraazatricyclo [4.4.1.1(3,8)]
dodecane (teotropine) A with anisyl acetone produced 1-(4-Methoxybenzyl)-3,6-
diazahomoadamantan-9-one B which was reacted with hydrazine hydrate produced 1-(4-
Methoxybenzyl)-3,6-diazahomoadamantan-9-one hydrazone C and the latter was
subjected to transformation of 1-(4-Methoxybenzyl)-3,6-diazahomoadamantan-9-one
compound over hydrazine to obtain derivatives of 1-(4-Methoxybenzyl)-3,6-
diazahomoadamantane. Heating of 1-(4-Methoxybenzyl)-3,6-diazahomoadamantan-9-one
hydrazone with aldehyde derivatives consisting of (p-benzaldehyde, 4-chlorobenzaldehyde,
4-bromobenzaldehyde, 4-nitroenzaldehyde,3-chlorobenzaldehyde, 3-hydroxybenzaldehyde,
4-hydroxybenzaldehyde, 4-carboxybenzaldehyde) using reflux in ethyl alcohol to imines
Diazahomoadamantane D, —D;. The new produced compounds were identified by FT-IR,
'H NMR, *C-NMR, Mass spectra. Antibacterial study of the new produced compounds (A,
Do-D;).The Compound A and D, showed high activities against, Staphylococcus aureus
while compound D, showed high activities against Escherichia coli bacteria. The inhibition
zone findings were compared to the reference antibiotic (Gentamycin) as a control drug.

Below are the prepared compounds;
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Chapter One Introduction

1.1 Organic Compounds

Aguatic organic matter is predominantly formed by carbon atoms linked to oxygen,
hydrogen, nitrogen, sulfur and other atoms. These combined elements can be originated
either by multiple allochthonous and autochthonous natural sources or anthropogenic inputs
Organic matter (OM) of natural origin is primarily formed by biogeochemical processes such
as photosynthesis, excretion of organisms, bio-mass decay, or diagenesis [1].Nitrogen
““containing organic compounds such as amines and heterocyclic compounds are used as
inhibitors for protecting the copper surface from corrosion in aggressive acid solutions
[2].Organic compounds are any chemical compounds in which one or more carbon atoms are
covalently connected to the atoms of other elements. however, this does not mean that any
carbon-containing substance, such as cyanides, carbonates, and carbides, is considered
organic. Methane is the greatest example of the simplest organic chemical. Cyclohexane,
ethylene, ethane, and ethane are some examples of organic compounds. Organic compounds

are divided into two categories[3].
i.Acyclic or Open Chain Compounds
11.Closed-Chain or Cyclic Compounds

I.Acyclic or open chain compounds: Because thes molecules do not form a ring, acyclic
compounds are the polar opposite of cyclic compounds. Because they have a linear structure,
they are referred to as open chain compounds. Acyclic aliphatic chemicals and alkanes are

the greatest examples of these compounds.

ii.Closed chain or cyclic compounds: "Ring compounds" are another name for cyclic
compounds. Cyclic compounds, as their second name implies, are those in which one or
more than one number of atoms are joined to form a closed ring. It is not necessary for all of

these compounds' rings to be the same size [3].
1.2. Heterocyclic Compounds

Heterocyclic compounds containing nitrogen, sulfur, or oxygen are an important class of

groundwater contaminants related to the production and use of manufactured gas, heavy oils,



Chapter One Introduction

and coal tar [4] heterocyclic compounds resemble cyclic organic compounds that incorporate
only carbon atoms in the rings but the presence of the heteroatoms gives heterocyclic
compounds physical and chemical properties that are often quite distinct from those of their
all-carbon-ring analogs [5].The heterocycles exhibit diverse properties including
electrophilic and nucleophilic action, oxidizing and reducing properties, and acidic and basic
attributes which are associated with the electronic arrangements in their chemical structures
[6].Heterocyclic chemistry is a key source of compounds for drug discovery due to the
capability of the resulting molecules to imitate the structure of endogenous ligands and bind
to a variety of biological targets [7] .Some of these compounds enjoy the stability of
aromatic compounds and are called hetero cyclo aromatic compound, such as Pyrrole and
Indole [8].

1.3. Classification of Heterocyclic Compounds

Heterocyclic compounds can be divided to many types ;

1.3.1. Aliphatic Heterocyclic Compounds

The activation of C-H bonds in aliphatic and other compounds for their ox
functionalization is of great interest for the chemical industry. Those bonds are
thermodynamically strong and rather inert and, therefore, their activation is an intricate task.
The addition of oxygen to aliphatic hydrocarbons and bio based lipids, which are cheap and
widespread feedstock's, may convert them into very valuable compounds, such as building

blocks or pharmaceuticals [9].

1.3.2. Aromatic Heterocyclic Compounds

Heterocyclic compounds are aromatic and non-aromatic compound. Physical and chemical
properties of non-aromatic compound that are differential of the particular heteroatom. Non-
aromatic heterocyclic containing only one heteroatom are, Oxirane, Thiirane, and Aziridine.
In heteroatom’s of nitrogen, oxygen, or sulfur are most common heterocyclic compounds
containing five or six-member rings [10]. Aromatic compounds are pyridine, and pyrrole,
furan and thiophen are examples of heteroaromatic compound Figurel.1The aromatic

heterocycles play a major role in drug design for medicinal chemistry. Most natural products

2
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have aromatic heterocycles in their structure. We designed our super halogens by using
heterocyclic compounds that are aromatic since they obey Huckel's rule of aromaticity [11].
The compounds that are monocyclic and aromatic generally follow the Huckel's Rule. The
rule given by Huckle states that an organic compound that has cyclic and aromatic properties
must have the 4 n + 2 & electrons, Thus according to this rule it is propounded that the most
of the aromatic compound must contain 6 m electrons when n is taken equal to 1. The

Huckel's rule also has some exceptions like furan, thiophen, and pyrrole [12] .

(DL

H
pyridine pyrrcie furan thiophens

Figure 1.1 Heterocyclic Compounds

The fused heterocyclic compounds are widely investigated in pharmacology as often
specific drug-receptor interactions are attained via predisposing such heterocycles in the
molecular architecture. Pyrrole-fused benzoxazinones and benzoxazepines attracted wide
attention owing to diverse pharmacological activities. For example, a benzopyrimido-
pyrrolo-1,4-benzoxazine (A) was proved to be a potent CFTR inhibitor (Schemel. 1)[13].
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antiasthmaticl"s*] anticancer!

Scheme 1.1 Some of The Biologically Important Byrrole-Fused Compounds

1.4. Polycyclic Aromatic Compounds

The term polycyclic aromatic hydrocarbon (PAH) refers to a ubiquitous group of several
hundred chemically-related, environmentally persistent organic compounds having various
structures and varied toxicity[14].Polynuclear aromatic hydrocarbons (PAHs) are
hydrophobic organic compounds comprising of two or more fused aromatic rings that may
be released into the environment from both natural and anthropogenic sources [15].The
group of polycyclic aromatic hydrocarbons (PAH) is an extensively studied class of
compounds in many fields of work, but the designation PAC is less used and hardly known
despite its usefulness. It Polycyclic aromatic hydrocarbons are formed during the incomplete
combustion of organic material. Environ- mental sources of polycyclic aromatic
hydrocarbons include industrial air pollution, urban air pollution, tobacco smoke [16]. For
years human exposure to polycyclic aromatic hydrocarbons (PAHS) has been a concern as a
result of the widespread occurrence of these compounds and their adverse impacts on
ecosystem and human health [17]. Aromatic compounds are important in industry and play
roles in the biochemistry of all living things, whereas solar cells and photovoltaic, organic
light emitting diodes (OLEDs), thin film transistors [18].The Pentacycloundecylamines are
polycyclic cag amines derived from reductive amination of Cookson’s “birdcage” diketone
(Figure4,1).A prominent biologically active Pentacycloundecylamines, is NGP1-01 (Figure
4, 2) Some as a Pentacycloundecylamines have been tested in vivo in an effort to develop

cocaine addiction therapeutics. Two metafluoro substituted aromatic
4
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Pentacycloundecylamines (Figure4, 5 and 6) were evaluated together with cocaine in

behavioral studies with rats[19].

&0

O

1: Cookson's cage

STUSIE- S
<

ANSTO-14

F F
OH OH
N ™
i,
5 [

Figure 1.2 Pentacycloundecylamines

2: NGP1-01

1.5. Bi cyclic

Bridged ring compounds contain two or more rings fused together. A study of these
compounds is special interest in relation to ring strain and their characteristic properties.
Some typical examples are discussed below. These compounds are named as derivatives of
butane, pentane, hexane, heptane, octane, etc., depending on the total number of carbon
atoms in their rings combined together. The following examples illustrate the nomenclature

of bridged rings (Schemel. 2).
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1 . {
4 A 3
3 2
4 2 4
4 3
Bicyclo[1,1,0]butane Bicyrcln[i 1,0]pentane Bicyclo[1,1,1]pentane
Eluyulﬂ[E 2 0]hexane Em;rclu [2,21)heptane Bicyclo[2,2,2]octane

Scheme 1.2 Examples of Bicyclic

1,3-Disubstituted bicyclo[1,1,0]butane can be synthesized by the following cycloaddition

reaction[20].

CH,=C=CH, + CH,=CHCN ——» CH, cn —Hb
—> CH
3 CN NaH/ether> H,C CN

Scheme 1.3 Synthesized of 1,3-Disubstituted Bicycle [1,1,0] Butane

1.6. Camphor

Figure 1. 3 Structure of Camphor
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Camphor, 1,7,7-trimethylbicyclo [2.2.1] heptan-2-one, is a natural product used since
antiquity in a wide range of applications, such as in food flavourings, fumigants, perfumes,
cosmetics, household cleaners, and topically applied analgesics [21]. Camphor is a highly
toxic ingredient that can be found in commonly used rubs and preparations such as tiger
balm and Vicks [22]. It is a white, crystalline substance with a related trees of laurel family.
Camphor tree is native to of Camphor laurel (Cinnamomum camphora) and other strong odor
and pungent taste, derived from the wood United States and a variety There are many
pharmaceutical applications for sublimation of wood, twigs and bark of the tree [23]
Camphor is the main component in the majority of plant essential oils used in medicine and
cosmetics. The insecticidal and insect-expelling efficacy of camphor has been widely
confirmed [24]. Camphor (Figurel.4) is a natural product (also produced by synthetic means)
with very ancient applications as an insect repellent, muscular relaxant, and anesthetic and is
currently used as a cough suppressant and decongestant according to conditions established
by the Food and Drug Administration [25].

o
SO5H O

Camphor sulfonic acid Camphor

Figure 1.4 Molecular Structures of Camphor and Camphor Sulfonic Acid.

Camphor and its derivatives such as camphor sulfonic acid (CSA), which are readily
available in optically pure forms for both of the enantiomers, are widely used synthons in

asymmetric synthesis [26].

1.7. Reaction of Camphor
Studies on the synthesis of N, O and S-heterocyclic compounds from camphor mono-

terpenes are reported. Most of the reported compounds were found to have good biological
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activities against human cancer cell lines, influenza virus, Gram-positive and Gram-negative

bacteria [27].

nitroimine 6, CHCl,

reflux, 20h
57%
3
HEHN ki Drﬁﬂrant
5
n- F'rDH reflux, N-HH; ammalm N H“* "‘~ R?
Camphor  48h, 0% 1 aldehydes

30-80%

Scheme 1. 4 General Synthetic Scheme for the Camphor Derivatives

1.8. Tricyclic

Nitrogen-containing bi-and tricyclic heterocycles bearing diazepine, diazocine, and Benz
imidazole moieties are of current research interest because of their pharmacological
properties. Bicyclic and tricyclic cores are also common in a large number of natural
products and pharmacologically active compounds [28]. Tricyclic compounds are sometimes
considered as synonima of drugs healing central nervous system pathologies, although there
are some well-known examples of tricyclic derivatives marketed for different indications,
such as antihistamines, antivirals and antiulceratives [29].Also (Isotwistane is
tricyclo[4.3.1.0%] decane; for clarity, Isotwistane numbering is also used for the diaza

analog [30].
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Figure 1.5 Examples of Macro Tricyclic Compounds

1.9. Adamantane

Figure 1. 6 Structure of Diamond Crystal lattice

More cage hydrocarbons with a structure superimposable with that of a diamond lattice
have emerged, forming a family of compounds called diamondoids, also known as nano
diamonds due to their nature of being nanometresized diamonds terminated by carbon-
hydrogen bonds[31].Adamantane, a polycyclic cage molecule with high symmetry and

remarkable properties. It was first isolated in 1933 from crude oil [32]. a diamond is not only
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measured by its weight in carats, the color, or the perfection of the stone but rather in its
value as a material for research and technology [33]. Larger diamondoids ,such as 10
diamantine, triamantane, and higher polymantanes, are obtained by incorporating additional
carbon cages to adamantane Diamondoids [34]. Diamondoids are defined as a group of
nanometer—size saturated hydrocarbons whose structures resemble part of the diamond
lattice,i.e.,these are hydrogen—terminated nanodiamonds Figurel. 7 [35]. Introduction of a
nitrogen atom into the lipophilic adamantane molecule should give cage-like heterocyclic
compounds with analogous properties [36].The genesis of the cage hydrocarbons
adamantanes and diamantanes, in particular, the formation of these structures from
compounds that are feasible for production from juvenile carbon and hydrogen, was of
interest [37].Adamantane, 10diamantine and triamantane, the smallest diamondoids, with

chemical formulas CyoHs6 ,C14H12, and CyigH,4, respectively[38]. Figure 1.7

Bricdgehead Bricdge Apical
or

Secondary

Medial

Figure 1.7 Three-Dimensional Molecular Structures of (from left to right) Adamantane, Diamantane

and Triamantane

1.10. Synthesis of Adamantane

Schleyer introduced a Lewis acid-catalyzed rearrangement to produce adamantane A
Lewis acid is any acid that can accept a pair of electrons and form a coordinate covalent
bond According to Schleyer endo-trimethylenenorbornane, which could be produced readily,
rearranged to adamantane when refluxed overnight with aluminum chloride (AICI3) .This

reaction allowed a simple preparation of adamantane with 10% overall yield, which was
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unprecedented at that time, and opened up the field of diamondoids synthesis and application
for further studies worldwide. For example, the number of patents related to adamantane

increased rapidly after the publication of Schreyer's synthesis of adamantane Figl.8 [38].

A "Eﬂd"}‘ Hyrc-genatlon
available ———
compun

endo-dicyclopentadiene endo-tricyclodecane c
endo-tricyclo[5.2.1.026) endo-tricyclo[5.2.1.02.6] 23
deca-3.8-diene decane ole
=g
313
Q Lewis acid ‘ E
I"BEII'I'EII‘IQEITIEI'I !
i
adamantane exo-tricyclodecane
tricyclo[3.3.1.13.7] exo-tricyclo[5.2.1.02.6]
decane decane

Figure 1. 8 Various Stages in Synthesis of Adamantane

1.11. Adamantane Derivatives

Derivatives of adamantane have found numerous applications in medicinal chemistry and
material science. Especially for the latter applications, tetra substituted Adamantane are
valuable scaffolds because they are mechanically rigid and conformation ally well defined
[39]. Adamantane is a member of a class of molecules called diamondoids, which are
molecules possessing at least one adamantane unit which are totally or largely
superimposable on the diamond lattice. Family are face-fused polymantanes, often referred
to as “higher-order diamondoids”, with examples such as diamantane 6 or triamantane 7
which are formed of two and three face-fused adamantane units respectively (Figurel.
9).These structural motifs are comparatively less used in drug design and still need to prove

their worth as useful pharmacophore add-ons .There is a growing interest in materials
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chemistry in the use of diamondoids for diamond formation, which is an area of research that
we are focused on. In recent years, it has been shown that diamondoids such as adamantane
(poly)haloadamantanes azaadamantanes, adamantane carbonitrile or pentamantane can be
used as precursors or seeds of nano diamonds under high-pressure high-temperature
conditions [40] .The introduction of the adamantane motif led to higher antitrypanosomal
activity and better selectivity of the new derivatives in comparison to the parent compound
[41].

NH, NH>
Amantadine (2) Rimantadine(3) Memantine(4)
Kﬁl
2-Azaadamantane(S) Diamantane(6) Triamantane(7)

Figure 1. 9 The Structure of Pharmaceuticals Derived from Adamantane and Diamondoids

Many adamantane derivatives have interesting biological properties. The most famous
medicine is the antiviral drug l-aminoadamantane (amantadine) Amantadine and many
similar compounds with three-dimensional ‘box-like’ adamantane structure are employed in
the treatment of certain neurological disorders. The combination of such aliphatic core with
phthalimide ring gives biologically active compounds. For instance, N-adamantylphthalimide
induces tumor necrosis factor (TNF-a) in human leukemia HL-60 cells while 1-
adamantylmaleinimide and its derivatives, show anticancer activity in mice and inhibition of
herpes simplex virus in vitro [42].The antiviral drug rimantadine, neurotropic drugs
amantadine (or midantane) and memantine are used in medical practice. The latter is

employed to treat Alzheimer's disease [43].Many viruses already are shown resistance
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against adamantine derivatives amantadine and rimantadine[44].Recently, amino aromatic
adamantane and disubstituted adamantane derivatives, with marked antiproliferative activity

on different human cell lines [45].

1.12. Physical and Chemical Properties

The special structure of adamantane gives it many useful chemical and physical properties
[46] .Pure adamantane is a colorless crystalline solid with a characteristic camphor smell. It
is practically insoluble in water, but readily soluble in nonpolar organic solvents. However,
adamantane slowly sublimes even at Elastic constants of adamantane were measured using
large (centimeter-sized) single crystals and the ultrasonic echo technique only c-bonds are
relatively inert chemically. However, adamantane and its derivatives are highly
reactive[47].Adamantane possesses a unique rigid but strain-free ring system, composed of
three fused chair cyclohexane rings. Have shown that adamantane crystallizes in a face
centered cubic lattice (extremely unusual for an organic compound) and four molecules per
unit cell. All carbon- carbon bond lengths are 1.54 £ 0.01 A. and all C-C-C angles 109.5 +
1.5°. The molecule therefore should be completely free from both angle and torsional strain.
At the beginning of growth, crystals of adamantane show only cubic and octahedral faces, as
expected for a face-centered cubic lattice with only forces between nearest neighbor's
effective The effects of this unusual structure upon physical properties are striking. As has
been previously remarked, adamantane is one of the highest melting hydrocarbons known,
mp. 269°, yet it sublimes readily, even at atmospheric pressure and room temperature. The
boiling point, of course, is undeterminable directly. However, adamantane, present in a
mixture of hydrocarbons being fractionally distilled, is found in the cuts of b.p. near 190°C

Unfortunately, he molar heat of combustion of solid adamantane, AH°= -1451.7 kcal [48].
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1.13. Adamantanone

Figure 1.10 Structure of 2-Adamantanone

Adamantanone is the ketone of adamantane can be synthesized from 1-
hydroxyadamantane or from adamantane in good yields by treatment with concentrated
sulphuric acid. The formation of the ketone is due to disproportionation and oxidation
reactions. The oxidation of adamantane to 1-hydroxyadamantane by means of sulphuric
acid. Homologues of Adamantanone can also be formed by analogous reactions in sulphuric
acid. Intermolecular hydride transfer reactions of 1-hydroxy and 2-hydroxyadamantane

resulting [49].

l oxidation by H,S0, 1
/,O
OH .
el
-— .
12-hydride shift

Scheme 1.5 The Oxidation of Adamantane to 1-Hydroxyadamantane and Adamantanone by Means of
Sulphuric Acid[49].

2-Adamantanone is a key intermediate in the synthesis of 2-substituted adamantane-based
medications (kemantan, bromantane, etc.) Its thermodynamic properties in the condensed
and gaseous phase state, such as heat capacity in the condensed phase state, sublimation

thermodynamics, statistical-thermodynamic calculations [50].
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1.14. Tetrazadamantane

Urotropin or 1,3,5,7-Ttrazadamantane is the best known of this class and has been used as
an antigout agent in pharmacology and with various additives for the prevention and
treatment of influenzas [51]. 1,3,5,7 tetra azadamantanes (Urotropin), one of the first
heteroadamantanes, was synthesized back by Alexander Butlerov. This compound for a long
time was the only known isomer out of four possible tetra azadamantanes without nitrogen—
nitrogen bonds. Recently we have discovered an unusual intramolecular cyclotrimerization
of the oximino groups in tris (f oximinoalkyl) amines which led to 1,4,6,10 tetra
azadamantanes derivatives a new heterocage system isomeric to Urotropin (Scheme
1.6).This strategy was used to obtain unsubstituted 1,4,6,10 tetra azadamantane (the so called
"Iso Urotropin™) and showed that its structure and properties significantly differ from those

characteristics of isomeric Urotropin [52].

4 ™
7 .
M
iﬁ{"*”ﬁ HiM MH
1 |3|5:?' 1,4,5,10'
Tetraazaadamantane Tetraazaadamantane
(urotropin (isourotropin)
Mo A
MH MNH MH
H H
ol 7
HM H MNH
2h455:B“ 254:-5:9“
Tetraazaadamantane Tetraazaadamantane
{not known) {not known)

Scheme 1.6 Structures of Tetrazadamantane Derivatives[52]

The synthesis of bimacrocycles, i. e. molecules containing two covalently linked, potentially

chelating subunits, has received much attention in recent years .One such class of
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compounds involves a linkage between one nitrogen atom from each ring [53]. TAAD was
used to improve the thermal and photo chemical stability of perovskite films (most likely
through coordination of Pb(ll) ions) [54]. Hexamethylenetetramine (Urotropin) was first
reported in the scientific literature over 140 years ago .It is an important industrial chemical

that is produced commercially via the reaction of formaldehyde and ammonia [55].

1.15. Diazadamantane

L ¢

1,3-Diazadamantane 3,6- Diazahomoadamantane

Figure 1.11 Structure of Diazadamantane and Diazahomoadamantane

Azadamantanes and polyazaadamantanes continue to play important roles in organic and
medicinal chemistry. Among the most useful members of the azaadamantane family are the
azadamantanes [56]. Adamantane and its derivatives have fascinating structures due to their
various physiological, pharmaceutical, and medical activities[57].Azadamantanes are
nitrogenous analogs of adamantine, which contain one or more nitrogen atoms instead of
carbon atoms. These compounds have been known since the 50s of the last century. Some
Diazadamantane derivatives have been found in nature, e.g. the alkaloids acosmine,
acosmine acetate, and panacosmine isolated from the Acosmium panamense seed extract and
dasycarpumine isolated from the Acosmium dasycarpum extract. Acosmine and its
derivative bowdichine. It should be noted that the biological role of these compounds is not
yet clear, and their biological activity has not been studied [58].
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Acosmine (R =H)
Acosmine acetate (R = Ac)

Bovdichine (R = 3 4,5-CH;0-C;H,CO) Panacosmine Dasycarpumin

Figure 1. 12 Examples of Azadamantanes Structure Some Natural Diazadamantane Derivatives[58]

1.16. Synthesis of 1,3-diazadamantane

1,3-Diazaadamantan-6-ones are the most available derivatives of 1,3-diazaadamantane,
which are obtained by the condensation of hexamethylenetetramine with ketones of the
formula RCH,COCH,R This method was used to synthesize in good yields a number of
diazaadamantanones with two substituents at the bridgehead positions 5 and 7 (Scheme 1.7).
The condensation with hexamethylenetetramine makes it possible to incorporate ketone
molecules into the structure of 1,3-diazaadamantane, that can be a useful approach in the
developing molecular technology. Possessing a specific odor, fragrant ketones are means of
commu nication between individuals of their species and carriers of another significant

biological information[59].

R R
O
r(Nj 0 AcOH >
NN ° . N.
AN\\// " H,NCH,NH, A% R
R =H, R= PhCH,

Scheme 1.7 Synthesis of 1,3-Diazadamantanes by Condensation of Ketones with Urotropin
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In order to trace the changes in the odor upon incorporation of ketone molecules in the
structure of Diazadamantane, we have chosen as the starting methyl ketones synthetically
feasible benzyl acetone and its derivatives at the benzene ring,4-(4-hydroxyphenyl) butan-2-
one, 4-(4-methoxyphenyl)butan-2-one and 4-(4-hydroxy-3-methoxyphenyl)butan-2-one known
for their specific odor, biological activity, and a wide application in cosmetics, perfumery,
medicine, and food industry [59].

_ CH;COOH

HZNCHzNHz LN

R=R =H(a),R=0H,R =H (b), R=0Me, R =H (c), R = OH, R" = OCH; (d)

Scheme 1.8 Synthesis of 1,3-Diazadamantanes by Condensation of Benzyl Acetone with Urotropin

1,3-Diazadamantan-6-ones are the most easily accessible 1,3-diazadamantane derivatives.
These compounds are synthesized by condensation of hexamethylenetetramine
(adamanzane) with acyclic ketones. for example condensation of cyclododecanone with
hexamethylenetetramine(adamanzane) in refluxing n butanol in the presence of AcOH .5,7-
nonamethylene-1,3-diazadamantan-6-one  was  first synthesized in 15% vyield
(Schemel.9)[60].
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Scheme 1.9 Synthesis of 5,7- Nonamethylene-1,3-Diazadamantan-6-one

1.17. 1,3,6,8-Tetrazatricyclo [4.4.1. (13,8)] dodecane

N N
N/

Figure 1.13 Structure of 1,3,6,8- Tetrazatricyclo [4.4.1.13,8] Dodecane

1,3,6,8-Tetrazatricyclo [4.4.1.1(3,8)] dodecane (TATD) is a tricyclic alkanic tetra amine
an adamanzane cage structure containing four nitrogen atoms in an approximate tetrahedral
arrangement around each nitrogen atom [61] .1,3,6,8-tetraazatricyclo [4.4.1. | (3,8)]
dodecane, which contains only seven-membered rings. Condensation of ethylene diamine
with formaldehyde occurs easily and yields a crystalline product CgHigN,4 [62]. It has been
used in organic synthesis and in the preparation of resins based on phenol, urea, or melamine
[63]. Syntheses of symmetrical and unsymmetrical N,N-tetra substituted 1,2-diamines are
well known. By comparison, syntheses of tri substituted and tetra substituted 1,2-diamines
involving the reduction of aminals are much less well documented. Most of the methods
found in literature involve the use of sodium borohydride or lithium aluminum hydride as
reducing agents but treatment of TATD with an excess of this reducing agent followed by
hydrolysis afforded only the starting aminal. Next we choose hydrogenation with Pd as a
catalyst in MeOH or Raney/Ni in EtOH, but these were also found to not be good methods
for the reduction TATD.

1.17.1. Reaction of Tetramethylenediethylenetetramine with formic acid

The reduction of TATD was only achieved when formic acid was used, and the reduction
product isolated in good yield was the diamine N,N,N",N"- tetramethylethane-1,2-diamine
(TMEDA ) (Schemel.10)[64].
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Schemel.10 Reduction of TATD with Formic Acid
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Scheme 1.11 Possible non-ionic pathway[64]

1.18. 3,6-Diazahomoadamantane

N

N

Figure 1.14 Structure of 3,6- Diazahomoadamantane

1.19. Synthesis of 3,6-diazahomoadamantane

By condensation of methyl ketones with 1,3,6,8- Tetrazatricyclo [4.4.1.1(3,8)] dodecane
and subsequent Wolff—Kishner reduction of the resulting 3,6-diazahomoadamantan-9-ones
we obtained a number of 3,6-diazahomoadamantane derivatives as initial ketone we used 1-
phenylsulfanyl propan-2-one its condensation with 1,3,6,8-tetraazatricyclo- [4.4.1.13,8]
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dodecane in propan-2-ol afforded more than 60% of 1-phenylsulfanyl-3,6-
diazahomoadamantan-9-one (Schemel0). Ketone was reduced to 1-phenylsulfanyl-3,6-
diazahomoadamantane in two ways: through 1-phenylsulfanyl-3,6-diazahomoadamantan-9-
one hydrazone according to Wolff—Kishner and by reduction of 1-phenylsulfanyl-3,6-
diazahomoadaman-tan-9-one p-tolylsulfonylhydrazone with sodium tetrahydridoborate in
acetic acid desulfurization of 1-phenylsulfanyl-3,6-diazahomoadamantane by heating over
Raney nickel according to the procedure described in gave previously unknown
unsubstituted 3,6-diazahomoadamantane which was isolated as a readily sublimable white
crystalline substance with mp 250-251°C [65].

o B -~ 1.0

C@ @ e C@N:b

Scheme 1.12 Synthesis of 3,6-Diazahomoadamantane

1.20. 3,6-Diazahomoadamantane-9-one
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Figure 1.15 Structure of 3,6-Diazahomoadamantane-9-one

Diazahomoadamantane is a complex polycyclic framework molecular. It is well-know that
by condensing a cyclic ketone with 1,3,6,8- tetra azatricyclo[4.4.1.1(3,8)] in the presence of
acetic acid by mannich,s reaction can give 3,6-diazahomoadaman-9-one and its derivatives

with substituent’s in the nodal (scheme 1.12)[66].

CH,
N
Nr( ’I? . lN\ CH, CH;COOH [ N
N/ 2 0 - >

Scheme 1.13. Condensing a Cyclic Ketone with 1,3,6,8 -Tetra Azatricyclo [4.4.1.1(3,8)]

1.21. Synthesis of 3,6-Diazahomoadamantane-9-one

1.21.1. Synthesis of 1,8-Nonamethylene-3,6-Diazahomoadamantan-9-one

By ketones condensation with 1,3,6,8-tetraza
tricyclo[4.4.1.1(3,8)]dodecane(tetramethelend
iethyelenetetramine) in 2-propanol in the presence of acetic acid we formerly obtained 3,6-
diazahomoadamantan-9-one and its derivatives with substituents in the nodal positions [1-3]
the synthesis by similar procedure of 13,16 Diaza tetracyclo[9.6.1.11,13.111,16]-eicosan-18-
one(1,8-nonamethylene-3,6-diazahomoadamantan-9-one) by the condensation of cyclodode

canone with tetramethylenediethylenetetramine [67].
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( AcOH
N~ N PrOH

Scheme 1.14 Synthesis of 1,8-Nonamethylene-3,6-Diazahomoadamantan-9-one

1.21.2. Synthesis of 1-Benzyl-3,6- Diazahomoadamantan-9-one

New derivatives of 3,6-diazahomoadamantane we obtained by the condensation of 4-
phenylbutan-2-one with tetramethylenediethylenetetramine and the resulting product was 1-

benzyl-3,6-diazahomoadamantan-9-one [68].

CH3COOH
\/N +

O

Scheme 1.15. Synthesis of 1-Benzyl-3,6- Diazahomoadamantan-9-one.

1.22. Schiff Bases

Schiff base stands for an imperative type of ligand in chemical coordinating to find
comprehensive enforcement in diverse domains as biological, inorganic, analytical, and
artificial chemistry branches [69]. Since their discovery by the German chemist Hugo Schiff.
Schiff bases (imines), scaffolds with high chemical reactivity, and their metal complexes
have been very well known for catalysis in various synthetic processes and for their
biological properties. The general structure of a Schiff base is shown in Figurel.16, R*, R

and R®being an alkyl or aryl moiety[70]. They have drawn considerable research attention of
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scientists owing to the ease of synthesis and metal complexation [71]. Malonoyldihydrazide
and 2-aminobenzaldehyde compounds are capable to form complexes with transition metal
ions in the form Schiff bases [72].Schiff bases that contain aryl substituents are substantially
more stable and more readily synthesized, while those which contain alkyl substituents are
relatively unstable. Schiff bases of aliphatic aldehydes are relatively unstable and readily
polymerizable While those of aromatic aldehydes having effective conjugation are more
stable [73]. Schiff base metal complexes have interested for their noteworthy contributions in
magnetism, material science and catalysis such as carboxylation, reduction, oxidation,

epoxidation, and hydrolysis reactions [74].

Figure 1.16 The General Structure of a Schiff Base

Schiff bases (SBs) are organic compounds characterized by an imine or azomethine group
(>C=N-) that are widely used as pigments and dyes, catalysts, polymer stabilizers
luminescence chemo sensors and intermediates in organic synthesis. Schiff bases can also be
used as corrosion inhibitors for different metal electrolyte systems, since they adsorb and
form a corrosion-mitigating surface film through their electron-rich centers, including the
imine moiety In fact, this moiety can offer strong bonding with metallic ions because of its
n-acceptor properties .Moreover, several studies addressed the tribological activities of SBs
and their role as bio lubricant additives .Additionally, the use of SBs as catalysts in fixation
of CO, to mitigate its accumulation in the atmosphere has been widely described .SBs have
also been studied in the carbohydrate research field in relation to Amadori products .and in

material chemistry for applications in photoactive solar energy Figurel.17 [75].
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Figure 1.17 Main Properties and Uses of Schiff Bases

Schiff bases are important due to their ability to stabilize metal ions of various oxidation
states, participation in numerous catalytic and industrial applications and broad spectrum
biological activities [76]. Schiff bases appear to be an important intermediate in a number of
enzymatic reactions involving interaction of an enzyme with an amino or a carbonyl group of
the substrate One of the most important types of catalytic mechanism is the biochemical
process which involves the condensation of a primary amine in an enzyme usually that of a

lysine residue, with a carbonyl group of the substrate to form an imine, or Schiff base [77] .

& T
H\/O H /IE:‘ R
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Scheme 1.16 Macro Cyclic Schiff Base
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The symmetrical 2 : 1 Schiff bases derived from salicylic aldehyde and aliphatic and
aromatic 1,2-diamines, often referred to as salen and salophen, have attracted a great deal of
interest in recent years due to their synthetic accessibility, their rich coordination chemistry,

as well as their relevance to catalysis1,2 and materials science [78].

1.23. Biological Activities of Schiff Bases

Schiff bases have been shown to exhibit a broad range of biological activities, including
antifungal, antibacterial, antimalarial antiproliferative, anti-inflammatory, antiviral, and
antipyretic properties Imine or azomethine groups are present in various natural, natural
derived, and non-natural compounds (see Fig.1.18 for some examples) [79]. Hydrazones
possesses an azomethine -NHN=CH- proton which is an important constituent for new drug

development for the biological activities like anti-microbial [80].

OH

\ HO o O \\\\\\ S
N on 0 o @(\N
OO O~ OH OH

Ancistrocladidine (1) R\é N(Salicylidene)-2-
hydroxyaniline L - (Antimalarial activity) (4)

(Antibacterial activity)

Chitosan-derived Schiff base

Natural Product

(Antifunaal activitv

Natural Product-derived
Compound

Figure 1.18 Examples of Bioactive Schiff Bases. The Imine or Azomethine Group

Present in each Molecular Structure is Shaded.
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Metal complexes with these bases have numerous applications, such as, in the treatment
of cancer as antibactericide agents as antivirus agents as fungicide agents [81]. It has been
shown that Schiff base complexes derived from 4-hydroxysalicylaldehyde and amines have
strong anticancer activity, e.g. against Ehrlich Ascites Carcinoma (EAC)[82]. Many Schiff
bases complexes were used to synthesis medication compounds and this is because the
reactive interacting of the Schiff base ligand with the metal ion and become more effective if
compared with the free metal Schiff bases.The objective of this paper is the present of
biological activity of the Schiff base complexes and ligand against the bacterial and fungal
[83]. Only limited progress has been made in research into antibacterial drugs with new
mechanisms and core structures. Amoxicillin, noroxacin, and ciprooxacin are the commonest
drugs used to treat bacterial infection, but are associated with severe side effects [84].Interest
in the use of transition metal complexes with Schiff bases in medicine began to develop in
the second half of the 19th century. Co(ll), Ni(ll), Cu(ll) and Zn(ll) complexes exhibit

exceptional biological activity [85].

1.24. Synthesis of Schiff Bases

Schiff base is a condensation product of any primary amine with an active carbonyl
group of an aldehyde or a ketone under optimum conditions and contain the azomethine
group (—CH=N- or >C=N-)The Schiff base was prepared by mixing stoichiometric ratio of
p-Hydroxybenzaldehyde in ethanol with ethanoic solution of 4-aminobenzoic acid. p-
hydroxybenzaldehyde [86].

0

0 0= -go-

Para-hydroxy- 4-aminoben- Schiff base (SB)
-benzaldehyde -z0ic acid ‘

Figure 1.19 Reaction Scheme for The Preparation of Schiff Base.
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The general mechanism of imine formation a carbinolamine. A carbinolamine is a
nucleophilic compound addition to the carbonyl group. In amine group (—NH;) —NHR or
—NR) and a hydroxyl group to this case, the nucleophile is the amine, which reacts with the

same carbon as in Figure 1.20 [86].

OH
o - I
| +H,N_r _H:0L
C |
/\ NH — R

Carbinolamine

T~C = NR

Figure 1.20 Reaction Mechanism for The Formation of Azomethine Group (—CH=N- or >C=N-) in
Schiff Base.

1.25. Application of Schiff Base
1.26. Catalysis

The Schiff base transition metal complexes are cheap, easy to synthesize, and their
chemical and thermal stability make them a family of attractive oxidation catalysts for a
variety of organic substrates. Important oxidation reactions include the oxidation of sulfides
to sulfoxides, the activation of hydrocarbons, alkenes to epoxides and diols, and the
transformation of alcohols to either the corresponding carbonyl compounds or carboxylic
acids. The catalytic activities of the Cu (Il), Co (II), Fe (Il1), and Mn (1) complexes are
observed for the phenol hydroxylation reaction. The activities of these cobalt complexes are
slightly lower than that of manganese (Il), iron (Il), and copper (Il) analogs of the
investigated Schiff bases. Catechol was found as the major product of the reaction [87].
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1.27. Biological Activity of Adamantane and Azadamantanes

The adamantane nucleus is an established pharmacophore in numerous chemotherapeutic
agents. The adamantane-based analogues exhibited significant antiviral activity against
influenza Avirus human immunodeficiency viruses and herpes simplex viruses. Anticancer

activity was reported for some adamantane derivatives (Figure). 21) [88].
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Figure 1. 21 Adamantane-Based Anticancer Agents

Adamanzane were got so interesting, because of their bioactive verves parable
antibacterial and anti-fungal. Adamanzane are also appeared antidiabetic, anti-tumor, and
anti-inflammatory [89].1,3-Diazaadamantane-6-one derivatives have attracted considerable
attention for diverse applications [90].1,3-Diaza-adamantane derivatives exhibit antibacterial
and psychotropic activity [91]. Derivatives of 1,3-diazaadamantane are distinguished from
the chemically inert conjugates of adamantane by the presence of two ternary nitrogen atoms
in the backbone, which allows for the former to be isolated in a water soluble hydrochloride
form. These two nitrogen atoms provide for chemical activity of 1,3-diazaadamantanes[92].
Some derivatives of amino adamantane are known as efficient treatments for
neurodegenerative diseases [93].The most known of the clinically useful imides is the
antiviral drug amantadine (1-aminoadamantane).Another field where amantadine and many
related derivatives are successfully employed, is the treatment of certain neurological

disorders, e.g. Parkinson’s disease. There are only few papers concerning the antimicrobial
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activity of adamantane derivatives. In this study we show that certain easily Synthesise 1-
adamantanemethanol esters of various N-substituted phthalimide 4-carboxyl- ate exhibit a
distinct antimicrobial activity. It is worth to note that among structurally similar compounds
N-(1-adamantyl) maleimide shows anticancer activity in mice and inhibits herpes simplex
virus replication in vitro [94]. In 1971 Jonak et al. Designed a novel growth inhibitor of
mouse mammary adenocarcinoma cells i 2,4-diamino-5-adamantyl-6-methyl pyrimidine
(DAMP) and found it to be a potent, lipid-soluble antifolate [95]. An adamantane moiety in

the molecules often has a substantial effect on the biological properties[96].

Aims of The Study

1. Synthesis of new 3,6-diazahomoadamantane derivatives bearing ketone, hydrazone or
Schiff basses

2. Preparation of new azomethine compounds for 1-(4-Methoxybenzyl)-3,6-
diazahomoadamantane-9-one derivatives.

3. Evaluating antibacterial action for target compounds against Gram-positive and Gram-

negative bacteria and comparing results with that of control drug.
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2.1. Materials

All chemicals, reagents and solvents were provided from the commercial sources

summarized in Table (2-1)

Table (2-1) : Chemicals and Their Commercial Sources

Paraformaldehyde 30.03 Sigma Aldrich

Hydrazine hydrate 50.06 - Thomas Baker

Heptane Cs/Has 100.201 99.7 ] )
Sigma Aldrich
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Iso propanol CsHsO 60.10

98 India

BDH, England

p-Chloro

CIC¢H4CHO
benzaldehyde
-Hydrox
PrRYEroxy HOC¢H,CHO
benzaldehyde

BDH, England

4-Nitro
benzaldehyde NO,CsH,CHO

BDH, England

p-Carboxy
benzaldehyde OCHC4H4CO,H 150.133

3-Pentanon
C5H1oo 86.134

99 Sigma Aldrich
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2-Butanon C4Hg0 72.11 98 India
Methanol CH;0H 32.04 99.83 GCC, Germany
Iodine I 253.80 99.5 GCC, Germany
Toluene C-Hg 92.14 97 GCC, Germany
Chloroform CHCI, 119.38 99.4 Sigma Aldrich

2.2. Equipments

. Silica TLC plates were used with an aluminum backing (0.2 mm, 60 F,s,). The reactions
were monitored by TLC and visualized by development of the TLC plates with lodine vapor.
. Melting points were recorded using an Electro thermal Stuarts MP 30 capillary melting point
apparatus.

. FT-Infrared spectra were recorded on SHIMADZU FTIR-8400S Infrared Spectrophotometer
as potassium bromide discs at the University of Kerbala

. Mass spectra were measured on an instrument Finnigan MAT 90 with a direct admission into
the ion source of 200.c at Russian Technological, College MRussia the Federation -
Moscow.

. 'H NMR (300 MHz) and spectral data have been measured on a Bruker DPX 300 machine
(Bruker AXS Handheld Inc., Kennewick, WA, USA) using CDClI; as a solvent and TMS as
an internal benchmark at Russian Technological, College MRussia the Federation - Moscow.
Chemical shifts were recorded as 6 (ppm) adjacent to TMS, which was utilized as an internal
standard. Coupling constants (J) were displayed in Hertz.

. Elemental analysis measurements were done by Perkin Elmer 300A College MRussia the
Federation — Moscow.

. Autoclave, supplied from Prestige Medical-England, was used to sterilize agar media.
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2.3. The Preparation Methods;

2.3.1. Preparation of Tetramethylenediethylenetetramine(Teotropine)(A)

N
2 NH,CH,CHNH, + 4CH,0 —» ( 7 + 41,0

equation (2-1) [97]

Tetramethylenediethylenetetramine preparation from (7.5mL,1mol) of ethylene diamine
with vigorous stirring in small portions, without allowing the temperature to rise above 50°C,
(6.44g ,2 mol) of paraformaldehyde were added within 6 hours. After complete dissolution
of paraformaldehyde, the reaction mixture was stirred another 30 min and left for 12 h.
White crystals, (71%) mp.183-184°C.

2.3.2. Preparation of 1-(4-Methoxybenzyl)-3,6-Diazahomoadamantan -9-one
(B)

WNW 0 OCH, 0 OCH,4
@N \\//N n AcOH !

poH N

equation (2-2) [97]
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Mixture of (14.30 g ,85mmol) of Tetramethylenediethylenetetramine (14.10g ,95 mmol)
of 4-(4-methoxy phenyl)-2-butanone and (15.30g ,260 mmol) of acetic acid in 130 mL of 2-
propanol was heated for 30 min at 60-70°C. The reaction mixture was concentrated in
vacuum; the viscous residue was treated with hot heptane (4 x50 mL). The warm extract was
purified by filtration through layer of anhydrous aluminum oxide 10g, placed on a glass frit
filter. The solvent was distilled off, the residue was recrystallized from heptane. The yield
was 4.889 (34%) white crystals, mp.102-104°C [68].

2.3.3. Preparation of 1-(4-Methoxybenzyl)-3,6-Diazahomoadamantan-9-one
Hydrazone (C)

OCH; OCTH;

equation (2-3)

A solution of (1.30g .48 mmol) of ketone (1-(4-methoxybenzyl)-3,6
diazahomoadamantan-9-one) in 10 mL solution of hydrazine hydrate was boiled for 3h. The
reaction was monitored by TLC (Chloroform: methanol 5:1) the residue was recrystallized
from toluene. The yield was 1.15 g(80%) white crystals, mp 178-180°C [68].
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2.3.4. Preparation of imines Diazahomoadamantane (Schiff Bases)(general
synthesis) (Dy-D7) [98].

OCHj

OCHj

D1—>D7

R = R=H (D,) R=4Cl (D,)R=H , R=4NO,(D,) R =H ,R=4Br(D;) R=H ,R=3Cl

(D,) R=H ,R=40H(Ds) R=H , R = 30H (D;)R=H , R=4COOH (D,) R=H

equation (2-4)

(Immol) of benzaldehyde derivatives was taken in 20 mL of methanol and (1mmol ) of
hydrazone was dissolved in 20 mL of methanol. The solution was mixed together and heated
at a temperature of 65°C for 3h. The reaction was monitored by TLC and the precipitate was

filtered and recrystallized with absolute ethanol.
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Table (2-2): Some Physical Properties and other Characteristics for Compounds(A-D-).

CsHieNy 168.24 White | 183-184 | Tetramethylenediethyle | 71

netetramine

1-(4-methoxybenzyl)-

3,6 -

C17H2oN>O, 286.38 White 112-114 34
diazahomoadamantan -

9-one

OCH;

1-(4-methoxybenzyl)

_ 3,6-

C17H24N4O 300.41 White 178-180 ) 80
diazahomoadamantan-

9-one hydrazone (II)
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N-Benzyliden [(9)-1-(4-
methoxybenzyl)-3,6-
D, Co4HosN,O 388.52 yellow 110-112 | diazatricyclo [4.3.1.1>%] | 77
undec-9-ylidene]

hydrazine

N-4-chloro Benzyliden
[(9)-1-(4-
methoxybenzyl)-3,6
C,4H,7,CIN,O 422.96 Pale Orange | 162-164 | diazatricyclo [4.3.1.1>%] | 71
undec-9-ylidene]

hydrazine

N-4-Bromo Benzyliden
[(9)-1-(4-
methoxybenzyl)-3,6-
D; C,4H,7BrN,O 467.41 Pale yellow | 182-184 | diazatricyclo [4.3.1.1°*] 80

undec-9-ylidene]

hydrazine
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N-3-Chloro Benzyliden
[(9)-1-(4-
methoxybenzyl)-3,6-
C,4H,,CIN,O 422.96 Pale Orange | 188-190 | diazatricyclo [4.3.1.1°>%] | 74
undec-9-ylidene]

hydrazine

N-4-Hydroxy

Benzyliden [(9)-1-(4-
240-244 | methoxybenzyl)-3,6-
Ds Co4HosN4O5 404.51 yellow diazatricyclo [4.3.1.17%] | 76.9
undec-9-ylidene]

hydrazine

N-3- Hydroxy

Benzyliden [(9)-1-(4-
methoxybenzyl)-3,6-
C4H2N40, 404.51 Pale yellow | 229-231 | diazatricyclo [4.3.1.1>*] | 76
undec-9-ylidene]

hydrazine
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N-4- Carboxy
Benzyliden [(9)-1-(4-
methoxybenzyl)-3,6-
D, C,sHasN4O5 432.52 Pale yellow | 286-287 | diazatricyclo [4.3.1.1%%] | 71

undec-9-ylidene]

hydrazine
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2.4 Antibacterial Study
2.4.1. Preparing Mc Farland Solution

The Mc Farland solution (tube No. 0.5) is made up of two parts: solution (A) and solution
(B). Solution (A) was made by adding 1 mL of concentrated H,SO, to 100 mL of distilled
water after 1.75¢g of barium chloride BaCl,H,O was dissolved. At once, 99.5 mL of solution
(B) and 0.5 mL of solution (A) were combined. Using this final solution as a reference, the
approximate amount of germ cells (1.5 x 10 cells/mL) in the bacterial cell suspension

utilized for antibacterial activity was determined [99].

2.4.2. Preparing Bacterial Suspension

The examined bacterial isolates were added to Brain Heart Infusion Broth (BHI) broth,
which was then incubated at 37°C for 24 h. The turbidity of the broth was then measured and
compared to the standard McFarland solution No. (0.5).
Next, 0.1 mL of isolates broth, which contained roughly 1.5 x 10°® cells/mL, was spread onto
a Muller Hinton agar plate using a cotton swab and the plate tilted 60 degrees in each
direction. The plates were then left to stand upside down at room temperature for 10 min.
After that, they were incubated at 37 °C for 24 h, and the diameter of the inhibition zone was

measured using a sterile rule [99].

2.4.3. Preparing Implant Mediums (Agar)

In order to prepare the Muller Hinton agar medium, 38g were dissolved in 1000 mL of
distilled water, brought to a boil to completely dissolve the agar, autoclaved at 121°C  for
10 min, and then allowed to cool to 45°C . When it's ready to use, the agar will pour into
Petri plates after that [99].
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2.4.4. Antibacterial Tests Method

In order to apply the disc diffusion method, the antibacterial test was conducted. All
target compounds (A, Dy Dy, Dy, D3, D4, Ds, Dg, D;) have had their antibacterial efficacy
tested invitro against the Gram-positive Bacteria Staphylococcus aureus, Streptococcus
mutants and the Gram-negative bacteria Escherichia coli, Pseudomonas aeruginosa. The
cultures of the investigated bacteria were uniformly surface-inoculated onto the agar plates.
Five-mL-diameter holes were cut in the solidified material, spaced appropriately apart. (20
mg of each compound dissolved in 1 mL of DMSQO) were added to the holes. All types of
bacteria were cultured on the plates for 24 h at 37°C. The measurement of the zones that

prevent bacterial growth surrounding the discs has been established in mm [99].
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Chapter Three Results and Discussion

3-1 Synthesis of Compounds

3-1-1- Preparation of Tetramethylenediethylenetetramine (Teotropine)A

1,3,6,8 -Tetra azatricyclo {4.4.1.1 (3,8)} dodecane prepared from ethylene diamine with
vigorous stirring in small portions of paraformaldehyde were added within 6 h. After
complete dissolution of paraformaldehyde, the reaction mixture was stirred another 30 min

and left for 12 h. equation (3-1).

N
2NH,CH,CH,NH, + 4CH,0 —» ( R + 4H,0

equation (3-1) [97]

CH20 |:
—_— =

HEN NHE

[ ] CH0

N

Scheme (3-1) Mechanism of (Teotropine)A[100]
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3-1-2- Preparation of 1-(4-Methoxybenzyl)-3,6-Diazahomoadamantan-9-one
(B)

Mixture of tetramethylenediethylenetetramine and 4-(4-methoxy phenyl)-2-butanone and
of acetic acid in 2- propanol was heated for 30 min. The reaction mixture was concentrated
in vacuum; the viscous residue was treated with hot heptane. The warm extract was purified
by filtration through layer of anhydrous aluminum oxide placed on a glass frit filter. The

solvent was distilled off the residue was recrystallized from heptane[68].

7 0 OCH,8 0 OCH,4
L A "™ o
/ — > N.

N

equation (3-2) [97]

HZN/\ H H

CHy “HNCH,CH,NH,  *N.

\ T N
N N N

@)

Scheme (3-2) Proposed Mechanism of 1-(4-Methoxybenzyl)-3,6 Diazahomoadamantan-

9-one formation.
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3-1-3- Preparation of 1-(4-Methoxybenzyl)-3,6-Diazahomoadamantan-9-one
hydrazone(C)

A solution of ketone(1-(4-methoxybenzyl)-3,6 diazahomoadamantan-9-one) was boiled in
a solution of hydrazine hydrate for 3h. the residue was recrystallized from toluene. The

reaction was monitored by TLC [68].

OCH; OCH,

o H>NNH, NNH,

equation (3-3)

ﬁ (!‘ H H,0
A @ H 2
R R 0 ‘H—NHz 4 Scheme (3-11) HZN\

H N—NH
— > \ N
KN — VG,
R R J\
. R OR
NH,
NH, a hydrazine a hydrazone

Scheme (3-3) General Mechanism for the Synthesis of hydrazone
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3-1-4- Preparation of imines diazahomoadamantane (Schiff Bases)(general

synthesis) (Dg-D-) [98]

Benzaldehyde derivatives was reacted with hydrazone and the mixture dissolved in

methanol. The reaction was monitored by TLC and the precipitate was filtered and

recrystallized with absolute ethanol.

OCHj OCH,8
DO g D7

R = R=H (D,), R=4Cl (D,) R=H , R=4NO, (D,) R =H ,R=4Br(D;) R=H ,R=3Cl

(D,) R=H ,R=40H (D5) R=H , R = 30H (D;) R=H , R=4COOH (D-) R=H

equation (3-4)

46




Chapter Three Results and Discussion

3.2. Characterization of Synthesized Compounds
3.2.1. FT-IR Spectra
3.2.1. 1. FT-IR Spectra of 3,6 Diazahomoadamantane Derivatives (B-C)

The weak bands of these compounds (B-C) are absorbed in the range (1512,1446),
(1512,1442) cm® belonging to the (C=C) stretching vibration aromatic rings, while the
aromatic(C-H) stretching vibration band can be seen in the range of (3001-3063) cm™, as
well as in the range (3232-3390) cm™'du to (NHS,) stretching were attributed to compound (C)
and (1708) cm™' du to (C=0) were attributed to compound (B).

3.2.1.2. FT-IR Spectra of Schiff Bases Compounds (Do-D7)

The IR spectra of the prepared Schiff base compounds showed in Figure (3-4) to (3-12)

1 for

showed the disappearance of the amine band in the region (3232-3390) cm
benzaldehyde derivatives(Do-D;). Anew distinct medium to strong intensity band appeared in
the spectrum due to the stretching frequency of the azomethine group . And the appearance
of the band C=0 at (1706) cm™ were attributed to compound D,. Table (3-1) displays the

results for these chemicals absorption bands.
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Table (3-1): The FT-IR Data of Compounds (A-D-)

- 2935 2862 - 1276 - -
1512,1446 2931 2850 3001 AR (1249)asy, | vC=0(1708) cm'
(1022) sy
VOCH3
OCH;4

1512,1442 | 1639 2912 2843 AR YW 1(1238) (3390-3232) cm™" for
asy,(1033)sy the (NH,)
VOCH3
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Do 1508,1446 | 1620 | 2931 | 2847 Y.oq yvan 1249 asy, 1026 sy, -
(VOCH )

D, 1512,1446 | 1624 | 2908 | 2843 3100 WAt | 1246 5% 103755, | 613 et v-Cl
(VOCH})

D, 1516,1446 | 1616 | 2928 | 2843 AR AR 1246 asy, 1033sy | 1516,1342 cm’!
(VOCH3) (VNOZ’)

-1

D3 1512,1442 | 1620 | 2935 | 2847 3001 N 1249 asy,1037 sy 740 cm™ (vC-

(vOCHj) Br)
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-1
Dy 1512,1450 | 1620 | 2924 | 2843 I yYas 1249 asy,1030 sy 756 cm™ (v C-
(vOCH5) Ch
Ds 1508,1454 | 1635 | 2939 | 2847 3059 YYVY 1246 asy,1033 sy
(VOCHS) -
Ds 1508,1454 | 1608 | 2931 | 2847 3039 1300 1242 asy,1033
sy(VOCHS) ;
D; 1508,1446 | 1624 | 2943 | 2847 vy AARK 1246 asy,1033 1706(vC=0)
sy(VOCH3)
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3.2.2 'HNMR Spectrum

'HNMR spectra of synthesized compounds was showed in compounds from (B-D-)
'HNMR spectra was recorded in DMSO solvent and CDCl; using tetra methyl silane (TMS)
as internal standard. The 'HNMR spectrum of the indicated compound indicates

compatibility with the proposed structure. Chemical shifts of various protons are show in
Table (3-1) and (3-2).

3.2.2.1 HNMR Spectrum of the 3,6-Diazahomoadamantane Derivatives
Compounds (B, C) and Schiff Bases Compounds (Dgy-D-)

In The 'HNMR spectra of synthesized compounds (B-D;) a group of signals is present
characteristic of the diazahomoadamantan-9-one scaffold consisting of two AB system of
NC H,C, protons of aminal ethylene groups NCH,CH,N. HNMR spectrum 1-(4-
methoxybenzyl)-3,6-diazahomoadamantan-9-one (B) showed the following characteristic
chemical shifts (CDCl; as solvent and DMSO) singlet signal at the rang (1.87-1.89) ppm
belong to proton of (CH) for compounds (B-D;.) The 4-methoxybenzyl group signal
manifests as two doublets of the benzene group protons in the range of (6.80-6.97) to (6.88 -
7.53) ppm, a singlet of the methylene a the rang (2.32-2.85) ppm, a singlet signal 6 (5.01)
ppm due to the amine groups(2H) for compound(C). The spectrum also showed doublet
signal and multiplet belong to the proton of (NCH,C). The ethylene bridge's proton
multiplet, NCH,CH,N and the expanded singlet at 1.87 ppm. The compounds from (B to D)
contains highest peak a singlet signal due to the protons (OCHz) groups it within the range
(3.80-3.81) ppm. It was also observed that multiplet and doublet signals appeared due to the
protons of the aromatic rings. while in compounds (Ds, Dg, D7) a singlet signal appears at
(5.85) (5.73) (12.04) ppm due to the hydroxyl groups. The *HNMR spectra of Schiff bases
prepared in compounds (Dy-D-) showed the disappearance of the singlet signal that belongs
to the amine group for compound 1-(4-methoxybenzyl)-3,6-diazahomoadamantan-9-one
hydrazone(C).This indicates the interaction of the amine group with carbonyl group of
aldehyde compounds .It was also found the emergence of a new signal belonging to the

azomethine group within the range (9.31-9.03)ppm as shown in the table below (3-3).
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Table (3-2): The Chemical Shifts Values of *H-NMR spectrum for Compounds B and C
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1.87s |6.80-6.97d 2.32s 3.80s 3.07m 2.58,2.72d,J= -
(4H) 40Hz , 2.94
B ,3.15d,J=4.0
Hz
OCH
3.09s 6.87-7.21dJ 3.15s 3.80s 3.34m 3.27-3.37m ,3.48 | 5.01 br. s(2H,
(4H), J=8.8 d 3.70d,J=14.0 | NHyp)

C Hz Hz
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Table (3-3): The Chemical Shifts Values of H-NMR spectrum for Schiff Bases Compounds (Dy-D-)

Com. structure (aH)C Ar-H (2H)CH; | (3H)OCH3; | (4H)NCH,CH, 8H(4NCHy,) CH=N Other
No. H N (2H)
2.37s 6.84 -7.42 2.89s 3.81s 3.12m 3.34d,3.21dJ 9.31s -
m(9H) =14.0 Hz, ,2.92-
Do 3.16m
2.94s | 6.84-7.88 2.84s 3.82s 3.14m 3.08-3.40m,6.84 | 9.06s -
D; m(8H) -7.88m
291s | 6.83-7.82 | 2.80s 3.81s 3.07m 3.12d,J=14.0 9.00s -
m (8H) Hz, 3.02-3.12 m,
D, 3.26d,J=14.0
291s | 6.83-7.82 | 280s 3.81s 3.07m 3.02-3.12m, 3.12 | 9.00s -
m (8H) d, 3.26 d, J=14.0
D3 Hz
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2.78s |7.09-7.73 | 283s 3.81s 3.04m 2.94-3.30 m 9.38s -
m (8H)
D4
2.74s | 6.79-727 | 2.37s 3.84s 3.29m 3.19-3.82m 8.98s |5.85br.s (1H, OH)
m (8H)
Ds
2.74s | 6.79-727 | 2.37s 3.84s 3.29m 3.19-3.82m (8H) | 8.98s |5.73 br.s (1H, OH)
D¢ m (8H)
1.89s | 6.88-7.53 2.85s 3.81s 3.03m 2.82-3.69m 9.03s 12.04 s (1H, OH)
D; m (8H)
D= doublet M= multiplet S=singlet
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Table (3-4): The **C- NMR data of Compounds (B-D-) (75 MHz, CDCl5)

Com.No. structure c’® | Ph COCH3 C-Ph c?® ¢ | c™ | ocH; | ct| c®|CH,Ph
C=N

214 | - 185 131,129,113 61 57 | 56 55 | 48 | 45 | 52
B

158 | - 153 139,130,126 64 60 | 57 65 |55 |52 36
C

163 | 158 153 139,138,133,130,129,128 | 64 60 | 57 66 | 55|52 | 39

121

Do

164 | 162 158 149,141,138,133,128, 60 57 | 55 64 |50 |52 | 33

128,121

D,
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163 | 158 153 145,139,136,133,130,128 46 60 57 68 55 | 53 39
,126
D,
177 | 169 162 143,139,137,133,130,128 64 60 57 67 55 | 53 39
126,121
D3
169 | 162 160 148,141,136,133,130,128 64 60 57 68 55 | 53 33
,126
D,
162 | 159 153 146,139,136,130,128,126 64 60 57 68 55 | 52 39
121
Ds
166 | 163 158 143,141,136,130,129,126 61 60 57 67 55 | 50 30
122
Ds
177 | 162 157 146,140,136,133,130,128 62 60 57 67 55 | 49 32
126,121
D;

68



Chapter Three

Results and Discussion

) . - e .
o ~o o | o
" " " A

Irtormily

.
o
"

e
.-

.
L=
A ™

-2y

L -
°I ..I c.)I
" "

— 0 0
—N 07

G50 SCHCHN

CH,

R N A R A o s
Chemca et (o

Figure (3-13) 'H-NMR Spectrum of Compound (B)

69



Chapter Three

Results and Discussion

3
b
1 1
10 | =
. |
TR
() 0. cH .
(LR 3
E N - E :':'..P
= P i
i = oE g |:
g%l (N
k Fu
Ny e
E . ﬂ
1y f
g
Iy it
L |
.
[FN =
; i
- H |
¥ R
’ |
I
—
- T T T LRRRA ] LAl L Ll bR R L AL RRRL A h] Lo | T T T T T T T | T il iiinl | | T T T T T T T T iaial Labh Ll eliod Aol | T T T T T T T T T AL BRI RLER) LRl LRy LLLE N RLLL] LA LLI L
TEOOMM T M SH WE 0 B ITE 6B D 1T e 1 1N 1M WY 1 W & 88 T M M 4 4 2 ™ B B 4
Ghpmsal TRt (ppm)

Figure (3-14) *C-NMR Spectrum of Compound (B)

70



Chapter Three

Results and Discussion

R lal |

M-MH;

M 15 0 05 0
Chesicl S o)

Figure (3-15) "H-NMR Spectrum of Compound (C)

71



Chapter Three

Results and Discussion

3
— E|
T R
. L2
= o
Ty 7 .
|
[TE
a7
E ]
3
6 | I
ol r
7
F 7T g )
ik 5
0 " |
L . S I
7 (- £
33 k
02 1
K
2@ H6 ;8 0 1m  1Bf T OWE 160 M2 ME 16 @ 1M oM o %o ?OM % & & 0} M % B b+
tﬁrushtlj-:ﬂl

Figure (3-16) *C-NMR Spectrum of Compound (C)

72



Chapter Three Results and Discussion

(]
ie :
- :
ﬂj- : bl r
3 k. = |
3 ™
] - I
04
] o -
* =
p— * "
7 | g ? -
- 5] ; -
7, - ,'E 4 : F
o i | o 5
4 i n
. Il! |
3 11
T UJ f L
] — '
1 / _ |
i . e -‘}n.pl' A - el g
f |
. LI k& i 12
—— | = ! | 1
05 100 55 Els B5 Bl 15 1o ] ED 55 50 15 40 15 an 15 20 15 1

Figure (3-17) *H-NMR Spectrum of Compound (Do)

73



Chapter Three Results and Discussion

w— Fik.F1

=

i
] 0
g

s

— g

[GLLEat™ £

al 5
= w o
i i 1

et FL I L]

—f AT

..| _| I.\I\;.| w[
i i i i

1y

TrR—TITY i Rl ek ik i wu ke i kbl Wk L ekl bl i kel e ikt bl R Lt i ik i akd S bl W ' i kbl -kl b o ik bklasnbd bk i bt Lkl ' ok Lk Bkl e
X 26 HEF MO 13 1 T O 1522 1| 1M I 1 e B 5] B n 5 ik il EPJ 2d 15 B ] £
Chameyl St (]

Figure (3-18) *C-NMR Spectrum of Compound (D)

74



Chapter Three

Results and Discussion

3 nz

100

1200

I

— 284

1681

TTTTT e ST T T T TTTTTT

ey a4 a0 35

kil

R R R AN REREN RN EEEES LAERE R ]

% i 13 10

Figure (3-19) 'H-NMR Spectrum of Compound (D)

75



Chapter Three Results and Discussion

=
o
(T E
i : N
is R L
i B
7] 5
} |
IT. ﬂ
]
ETF
ATE
1T
55
3
K
=
oI W BE O M O M M O EE | OO O O™ O B M B N RN Wm o 8 o n oW M F o 4

Crnmoal £ o)

Figure (3-20) *C-NMR Spectrum of Compound (D;)

76



Chapter Three Results and Discussion

3
&
L I
i ”
ITE
Ty
g
| 7] i
1, 1 %
EEW
(TR
T g NE
b3 g S"i il
] = : AN
9 12 I NG
i, ,.d'; .r
' B Pl 113 28
= H (I
10l L L1 85 ] 1% il 1 £l L) Sb 45 4 15 b 28 bl | (] 1]
Chwmcal Shit (2em)

Figure (3-21) 'H-NMR Spectrum of Compound (D,)

7



Chapter Three Results and Discussion

raa
= FE T

]
Peric A

RELE

—iine
L

T AR AN

b TR T T - TR - T R T Sl T R TR - R TR e TR T T T N T R T T T - T R T e I - R TR T T el R |
Erersel 1A ionk

Figure (3-22) *C-NMR Spectrum of Compound (D)

78



Chapter Three Results and Discussion

&
o
LT E
CENTE
8 183
E &
- _ 1 (4]
T 173 |
- 1 o
i, % ;
= 03
7E |
Jq 0 C
£ 153
B TE
43 q o oo
R o o slp
4 o : ahd
4 17} | ]
- “MJ
0
0.8 290 1204 203
|=| H (I
IIIIIIII|IIIIIIIIIlIIIIIIIIIlIIII|IIIIIIIII|IIII|IIII|IIII|IIII|IIIIIIIIIlIIIIIIIIIlIIII|IIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIIII|IIII|IIII|IIII|IIII|III
100 95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10
i Chemical Shift (ppm)

Figure (3-23) 'H-NMR Spectrum of Compound (D3)

79



Chapter Three Results and Discussion

- XD

-

5
FET

f?? 5-'.-1'!1
LoEpary

R L R T B 1 R |~ |- T P - N R S LR - TR v - H | < S~ - * N = S - - A B * S | B £ i £
renca It oy

Figure (3-24) *C-NMR Spectrum of Compound (D)

80



Chapter Three Results and Discussion

m <
" -
[
k |
(3
T
= ﬂ.'En.
EH
[T
[ER
E <]
— o
0z =@
- |
2 L l
U ™ - )
o Gt 3 02 e
L s —
b L Lo L Ly L L L L L L L e L e L L L L L LA LR L LA L T T - - ]
s i 5% 52 35 &N 75 T g5 L) hs £l 4% il 15 | 25 20 18 11 05 ] 5
Phomns’ Pl fanm

Figure (3-25) 'H-NMR Spectrum of Compound (D.)

81



Chapter Three Results and Discussion

g
(=]
[y}
[—-]
[a)
3 3
P
"
S
b g
, B
[}
L'
T
E Ll
: 2
N
= E E.' i E
4]
" K E o
04 ud Eh 1 -?IJ
3 7 7
g z
i g8 I
E | & z |2
e | = T
iz | |
a1
T e
|l

LALLM L) UL L) Ll Dbl LU Rl ‘bt L’ bbbl 'iella bbbl LU LLLLS LLLLE UL febbbl bl Dbt bbb el el Lbtad bbbl LA bl LR bbbl L UL bbbl) ‘el s’ bbb ‘bbbl bbbl bl LS LELLE LLLLY AL bt bt Lot b skl il bbbl LLLLL TLLY AL LLL) Lokl Ll bl Ll it
2 O O ME Wd M0 1 1B MR R 19 1 1% 1 1 M2 e %% B o R’ oM B o4& 484 ¥ o % & o0 ko
Chemical 528 (ppa]

Figure (3-26) *C-NMR Spectrum of Compound (D)

82



Chapter Three Results and Discussion

- —
h_ -
o | ||
— [
q |
i
_ ¥ dl
H D T B r ”
3 : o lIE'
3 3 | i
"3 Tl g %
L‘1 . "I:I r":._
b [
’ t Nk =‘=%r
_ 3 o F { I B
5 =] I K
1 p |
] i |
- J ]
B gw#
1 ik 1 1 ! 11
1 | | | | ! | 1 |
AR L LR e L L L e R LR R L L R L L EE) RN LR L L L) LR Ry AL EI RLELF LR L B WL AL LaE L [Ty
1K) 1ta 5 il 5 ib Ts H | ] Bl 5 n ) i 15 3 25 Fl| 15 1
(herical it i)

Figure (3-27) 'H-NMR Spectrum of Compound (Ds)

83



Chapter Three Results and Discussion

~
=0
':.:.I-
— =
14 Ll
: =
2 3
oy f {
— ’
GE] a
|
iy .
o
] 2
5 I
JE" .
[l
] | g g
b o
T g i 7
g
- |
(K] ] a s
g |IB ¥
12§ | | ?
[T
T AR ST
TR OZM W ME N0 MZ M 1T M 160 12 M4 1% 1B w8 M2 W4 % 88 M 07 B % & & ;W oM 8 B 0 2
Chemical SHA (ppe)

Figure (3-28) **C-NMR Spectrum of Compound (Ds)

84



Chapter Three Results and Discussion

W el
E. Ll [l s 4]
El
] ]
0e
i RE 5 ,.-’H UH "
=]
Tel Ja e
Uﬁ k- il rl
¥ Bl NE o«
Lyl r -
i | </p| |i |
4]
3
03 ‘
N 5
02 T .
3 - n
W (5}
— { a
o I :
o Wf A ./ ol Ve
o L 455 M 1. 142 2z
[ [ [E— = R Sy
llll‘ll"lIIll'-I|'-II|-III|III-|II-I|I‘-III‘-IIIl‘lIIIllll"ll‘l-lllil|lilIIl'III'IIII‘III1|II-|I|I-III|-|III'III'|IIIl"lIII'I|II1I|I-|III“III'III‘|II‘III‘II|-III|III‘-"-II|-III|III-|II‘1|I‘I
120 83 ] &3 1] 13 10 ] El a5 =0 45 41 15 £ 5 i 13
[ MY TR -

Figure (3-29) 'H-NMR Spectrum of Compound (Dg)

85



Chapter Three Results and Discussion

TR
0 3
1 .
7] B 4
= n ﬁ
T t -
- L=}
i 4o
LE 1
N u
E 3 H
- . n E
- ! 5 7
[EF
Tz
(TN
-~
et L) A L L L S s e e i sy ) ) L LT LR L) L L LA L ) UL A A L ) B e L el e L ) S U L e )
g I 3N IR 3N X I TR M MR 1 W 1 uE 1A 1 M © [ ] ird (2] = &l L] pi bt 18 ] ] £

(il B (B0

Figure (3-30) *C-NMR Spectrum of Compound (D)

86



Chapter Three Results and Discussion

—_—T 27
2,045

3o

NN

R

N

KA

OCH

s
N
W

[ =1 [=]
W
1 1

'ﬂ'— CH;

—_— 1

- 2D

(=]
.
1

=
- ‘L

r

1

:

k

=<

0
| NEd
— | — |
A T O L S S T T T ST R

| ChemcalSht (nom)

Figure (3-31) *H-NMR Spectrum of Compound (D-)

87



Chapter Three Results and Discussion

13
[T
=] -
—a g 2
[} 0 i
z : |
(TE & 3L
=
b
oE
=
57 "
[7F] - - E I" o
2 2 = T i B
[EE E 2 3 £ on & @ I
T TE g '
T . e |2
g8 [ |&
TR RRIE
FOXd 28 OME om0 1 M 7E I8 B0 452 44 K% 1@ 1 11 ik 52 M
Chemical Snift {pemd

Figure (3-32) *C-NMR Spectrum of Compound (D)

88



Chapter Three Results and Discussion

3.2.3. Mass Spectra of the Synthesized Compounds (B-D-)

The results of the mass spectrometry of the prepared compounds showed that the molecular
ion peaks of the Schiff basses compounds and Diazahomoadamantane derivatives match the
chemical calculations of the molecular weight. This match proof of the validity of the
prepared structures. Mass spectra of compounds obtained contain intensive and the most
intensive peaks of ions *[M].The fragmentation of *[M] ions of compounds result in the
formation of common for the prepared structures ions .Molecular ion peak (‘[M] 286) in the
mass spectrum of compound(B) and (*[M] 300) in the mass spectrum of compound (C) is
mostly fragmented as a result of skeleton degradation and cation production at m/z 72 and 57
and ( m/z 284 NH, in compound C) .The other directions of "[M] decomposition in these
compounds are governed by the nature of the functional substituent in the position Cq of the
Schiff bases. All mass spectra of the synthesized compounds appeared the molecular ion

peak at (m/z) value is equal to the corresponding exact mass as indicated in Table (3-5).
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Table (3-5): The Exact Mass and Measured Molecular lon Mass (m/z) of the Synthesized Compounds(B-D-)

Com. Chemical Formula Molecular weight g/mole Exact Mass Molecular ion

No. Mass (m/z)
B C17H22N20; 286.38 286.17 286

C C17H24N4O 300.41 300.20 300

Do C24H2sN4O 388.52 388.23 388

Dy C24H27CLN4O 422.96 422.19 422

D, C24H27N503 433.51 433.21 433

Ds C24H27BrN4O 467.41 466.14 467

D4 C24H27CLN4O 422.96 422.19 422

Ds C24H28N4O5 404.51 404.22 404

Ds C24H28N4O; 404.51 404.22 404

D, CosH28N4O3 432.52 432.22 432
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Figure (3-38) Mass Spectra of Compound (D3)
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3.3. (CHN) Elemental Analysis of Schiff Bases and 3,6-Diazanomoadamantane Derivatives.

The (CHN) elemental microanalysis measurements of the final Schiff bases and 3,6-diazahomoadamantane derivatives.

compounds showed good agreement between calculated and observed values, Table (3-6)

Table (3-6): (CHN) Elemental Analysis of Compounds (B-D-)

Entry Calculated % Found %
C H N C H N
B 71.30 1.74 9.78 71.12 1.77 9.80
C 67.97 8.05 18.65 67.84 8.16 18.54
Do 74.20 7.26 14.42 74.09 7.36 14.56
D, 68.15 6.43 13.25 68.07 6.36 13.41
D, 71.26 6.98 13.85 71.13 7.10 13.37
D3 61.67 5.82 11.99 61.85 5.90 12.15
Dy 69.42 6.53 12.95 69.96 6.68 12.74
Ds 71.26 6.98 13.85 71.43 7.13 13.67
Ds 71.26 6.98 13.85 71.13 7.10 13.37
Dy 69.42 6.53 12.95 69.96 6.68 12.74
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3.4. The Antibacterial Activities

Using the agar diffusion technique, [101] Staphylococcus aureus, Streptococcus mutants
(Gram-positive) and Escherichia coli, Pseudomonas aeruginosa (Gram-negative) bacteria
were employed to evaluate the antibacterial effect of the target compounds 3,6-
diazahomoadamantane derivatives A and Schiff bases Dy-D; in 1 mL of DMSO, 20 mg of
each tested compound were resolved. . The compound A and D, showed high activities
against S. aureus bacteria, while compound D, showed high activities against E. coli bacteria
less than gentamycin. The inhibition zone findings were compared to the reference antibiotic
(Gentamycin) as a control drug. Table (3-7) show the inhibition zone of each tested

compounds.
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Table (3-7): The Antibacterial Activity of Compounds (A-D-)

Inhibitory zone (diameter) (mm)

12 7 9 8
7 8 9 8
9 9 8 7

12 10 10 9

10 8 8 8
4 12 9 7
6 8 6 6
8 7 6 7

10 10 9 8

22 20 18 18
0 0 0 0
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E.coli

Figure (3-43): Antibacterial Photographs of 3,6-Diazahomoadamantane Derivatives and
Schiff Bases (Do-D; and A) Against E. coli.

Streptococcus

Figure (3-44): Antibacterial Photographs of 3,6-Diazahomoadamantane Derivatives and
Schiff Bases (Do-D; and A) Against Streptococcus Mutants
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Figure (3-45): Antibacterial Photographs of 3,6-Diazahomoadamantane Derivatives and

Schiff Bases (Do-D; and A) Against Staphylococcus Aureus

Pseudo

D2

Figure (3-46): Antibacterial Photographs of 3,6-Diazahomoadamantane Derivatives and

Schiff Bases (Do-D; and A) Against Pseudomonas Aeruginosa
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Conclusions

1. The prolonged conjugation of the produced teotropin with the ketone group gives them a

great degree of stability.

2. All of the generated compounds were resonance stable and had relatively high melting

points, as evidenced by their levels of stability.

3. The reflux is an efficient technique, suitable reaction time and good yield with prepared
Schiff bases 3,6-diazahomoadamantan-9-one.

4. All synthesis of the 3,6-diazahomoadamantane derivatives were characterized using FTIR,
'HNMR,**C-NMR and Mass spectra.

5. This study gives important molecular insights that may be used to test the antibacterial

activity of the newly synthesized compounds.
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Future Work

1 .Synthesis of other heterocyclic compounds using the new 3,6-diazahomoadamantan-9-one.

2 . Applying green chemistry, microwave irradiation helped generate the imines compounds in

just a brief period of time with an acceptable yield.

3 .The investigation of the biological effects of synthetic chemicals on various bacteria, fungi,

viruses, and illnesses affecting animal tissues.
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