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Abstract

In this work two series of new bisazo bis-1,3-oxazepine - 4,7- dione [A7-Ass]
and bis -1,3-oxazepine -4,7-dione [Bes-B1s] derivatives have been synthesized via
[2+5] cycloaddition reaction of phthalic and maleic anhydrides to some

synthesized bisazoimine [Ai-As] and bisimine [B;-Bs] derivatives .

In the first line, o-Toludine was converted to the corresponding bis-azoaldehyde
derivative [A] via coupling reaction with phenoxide anion of 2-
hydroxybenzaldehyde . Aldehyde groups in bis-azoaldehyde derivative [A] was
condensed with different primary amines a one hydrazine (cyclohexyl amine,
phenylhydrazine, 2,4-dimethylaniline, 4-methoxyaniline, aniline and 4-
bromoaniline) in presense of glacial acetic acid as a catalyst in absolute ethanol
to give bisazoimine derivatives [A;-As] respectively. The resulting bisazoimine
derivatives [Ai1-As] were then introduced in [2+5] cycloaddition reaction with
each of phthalic anhydride and maleic anhydride in dry benzene to give new
bisazo bis-1,3-0xazepine-4,7-dione derivatives [A7-A1z] and [Aiz-Aig]

respectively as shown in scheme (1).

In the second line , o-Toludine was directly condensed with different
benzaldehyde derivatives (2,5-dimethoxybenzaldehyde, 4-chlorobenzaldehyde,
benzaldehyde, 2-hydroxybenzaldehyde and 4-N,N-dimethylaminobenzaldehyde)
in presense of glacial acetic acid as a catalyst in absolute ethanol to give
bisimine derivatives [B;-Bs]. The resulting bisimine derivatives [B;-Bs] were
then introduced in [2+5] cycloaddition reaction with each of phthalic anhydride
and maleic anhydride in dry benzene to give new bis-1,3-0xazepine-4,7-dione
derivatives [Bes-B1o] and [B11-Bis] respectively as shown in scheme (11).

All the synthesized target compounds [A;-Ais] and [Bs-Bis] have been
characterized by (C.H.N.) elementary micro analysis and the spectroscopic
methods including FT-IR ,!H NMR for compounds [A7, Ag, Ag, A1, A1z, Az,
Aua, Ass, Ass, A17, Br, Bg, Bi1, Biz, Bisand Bis] .



The last step included preliminary evaluation of antibacterial activity of all
target compounds [A7-Ais] and [Bs-Bis] which were tested against
Staphylococcus aureous (Gram positive) and Escherichia coli (Gram negative),
these activities have been determined in vitro using disc diffusion method
(Agar), the results revealed that some of compounds showed measurable

activity as shown in table (3-7).
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Symbol Name
h Hour
Ar Aryl
DMSO Dimethyl Sulfoxide
Ph Phenyl
Abs. Absolute
R Retention Factor
TLC Thin Layer Chromatograghy
M.T. Molecular Formula
M.Wt. Molecular Weight
T.S Transition State
FT-IR Fourier Transform Infrared
'HNMR Proton Nuclear Magnetic Resonance
A Heat
Et Ethyl
Me Methyl
M.p. Melting Point
Et.O Diethyl ether
EtOAC Ethyl acetate
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Stretching vibration

) Bending in IR
) Chemical shift in NMR
0.0.p. Out of plane
ppm Part per million
R.t. Reaction time
br. Broad
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Chaptar one Introduction

1.1. Azo compounds

Azo compounds are characterized by the presence of azo group
(—N=N—) which links two sp? hybridized carbon atoms® . Often , these
carbons are part of an extended delocalized electron system involving the
aromatic rings , called a chromophore® . Most azo compounds contain only
one azo group , but some contain two, three or more azo groups®.
Aliphatic azo compounds (Ri-N=N-Rz) (R1 and /or R, = alkyl groups) are
rather unstable . At an elevated temperature or by irradiating two carbon -
nitrogen (R-N) bonds are cleaved simultaneously with the loss of nitrogen
gas to generate carbon-centered radicals . owing to this process some
aliphatic azo compounds are utilized as radical initiators®.

Electrochemical studies show that the type of the substituted groups on
the aromatic ring play an important role on the transformation of the
potential of these compounds. However, an electron with drawing groups,
such as (NO,), have the ability to distribute negative charge to azo
compound, by the effect of resonance, forming more stable complexes.
Nevertheless, the position of these substitutions on the aromatic ring has

also effect on the stability of these complexes®).

1.2. Synthesis of azo compounds

In general , the preparation of an azo compound requires two organic
compounds a diazonium salt and a coupling component®.This method was

well- known as azo coupling as indicated in scheme (1-1).

Ormis O —= GO

diazonium salt coupling component azo compound

X = electron - donating group such as (- OH, -NH, , -NHR , -NR,)

G J/

Scheme (1-1) : Synthesis of an azo compound by using the azo coupling method
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Aryldiazonium salts are prepared by treating an acidic solution of
aniline and their derivitives with presence of sodium nitrite and

hydrochloric acid. Scheme (1-2).

NaNO, / HC1 @ )
Ar—NH, P Ar—N=NCl
(0-5)°C

aryldiazonium salt

Scheme (1-2) : Formation of aryldiazonium salt

Diazonium salts are unstable and can be explosive when dry. Therefore,
they are always prepared as needed under acidic condition with good stirring,
kept at near 0°C, otherwise they react with water to produce a phenol, and
must be used immediately in the coupling reaction.

Adegoke et al.®prepared the new azo compound [2]. The procedure
involves coupling of diazotized nitroimidazol [1] with p-N,N-
dimethylaminobenzaldehyde to form a greenish-yellow solution. Scheme
(1-3).

~

CHZCH20H CH2CH,OH CH2CH,OH
W/ o W/ NaNO2
\>—N =N CI
LiBH, H/ 0°C
[1]
HO
CHZCHZOH
Hs C
SCHa,

Scheme (1-3) : Formation of azo compond [2] via coupling reaction

1.3. Isomerism in azo compounds

As with any double bond, the planar (—“N=N=) bond usually exists in
two geometrical isomers cis and trans . The trans isomer is considered to be

the more preferable one®.Scheme (1-4) .
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YN s

(4]

trans- azo benzene cis- azo benzene

Scheme (1-4) : Structures of trans and cis-azobenzene

The change from trans to cis will be effected by exposure to UV-
radiation . This can lead to photochromism , a light induced reversible
color change in some dyes .This effect was considered a nuisance and has
largely been eliminated by careful development of more stable dyes. But
photochromic dyes are beginning to make a comeback in technology like
sunglasses and sunroofs in cars%),

The aromatic azo compounds were identified to be more stable than
the aliphatic one . This is in fact because of the presence of a tautomeric
equilibrium form.This involves the removal of a hydrogen from one part of
the molecule , and the addition of a hydrogen to a different part of the
molecule ,this is common when there is an (-OH) group ortho or para to

the azo group“?as shown in .Scheme (1-5).

~
H
6O~ O
N
5 \
> [6] H

hydroxyazo-form ketohydrazo-form
L J

Scheme (1-5) : Tautomerism in azo compound [5]

~N

Tautomeric forms can be identified through their characteristic spectra
. Ketohydrazones are normally bathochromic compared to their counterpart
hydroxyazo forms. Ketohydrazones also have higher molar extinction
coefficients. However , not all azo compounds show tautomerism and some

tautomeric forms are more stable than others?,

3
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Many authors®*1®) have investigated the intramolecular hydrogen
bonding in some azo compounds . They related the low dissociation
constant to the electrostatic effects of the ring substituent on the
electronegativity of the azo nitrogen acting as a proton acceptor . The
deprotonation of the ortho- hydroxy group usually proceeds more slowly

when the hydrogen bond becomes stronger”.Scheme (1-6).

azo form

A

0- qulnonhdrazone form
mdx

[9]

P-quinonhdrazone form
A max = 406 nm , 381nm

Scheme (1-6) : Tautomerism in azo compound [7]

1.4. Importance of azo compounds

Azo compounds constitute one of the largest classes of industrially
, like
azobisisobutyronitrile ( AIBN ), can be as radical initiators in polymerization

synthesized organic compounds. Aliphatic azo compound

of alkenes to make plastics*®),
Aromatic azo compounds are used as acid-base indicators such as

methyl red [10], methyl orange [11] and congo red [12] @®as shown in
scheme (1-7).
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-
HOOC

H3C

[10] [11]

Na+o'3s Q NH, H,N Q S(_)3Na
O

A=k e e e
N N=N N —N=N SO; Na
H3C/ H3C \ /

~

Scheme (1-7) : Using of azo compounds as indicators

Azo compounds are important in the synthesis of drugs, cosmetics and
azo dyes @9, Azo dyes form ( 60-70 %) of all synthetic dyes used as
commercial colorants . Azo dyes have several advantages over other
commercial dyes including their wide color range, good color fastness and
they can be synthesized cheaply because the starting materials are readily
available and inexpensive compounds. Azo compounds show a variety of
interesting biological activities including antibacterial @V, antifungal®and

anticancer@,

Some azo dyes were published as antimicrobial agents¥, for example
; prontosil [13] , salicylazosulfopyriden [14] and 6-(4-hydroxy phenyazo)
uracil [15] in 1998, Bradshow et al.®showed that 2-(3- substituted 4-amino
phenyl)benzothiazole derivatives [16] were a novel class of potent and
selective antitumour agents which exhibit nanomolar inhibitory activity
against a range of human breast,ovarian,colon and renal cell lines in vitro as

shown in scheme (1-8).
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N
COOH

P
NH,
HzNGN=N4®—SosNH2 @NHSON:NOOH
N
o [13] [14]
ﬁ\)i ="
o} N N—NOOH S S>_Q7 2
- X

R
[15] X

F
, -Me, -Cl, -Br, -1 [16]

Scheme (1-8) : Some of azo derivatives which used as antimicrobial agents
Mkpenie et al.?®prepared 1-(4-methylphenylazo)-2-naphthol [17] and
studied the inhibition effect on the biological activities of some bacteria like

Escherichia.coli and Staphylococcus.aureus.

Ve

compound [17]

Mossalamy@”) prepared sulfonamide azo dyes [18] by the reaction

sulfonamide with derivatives of phenol and were used as ligands.

' HO )
O —
HoN !
oN— N=N ’
| \ />
(e}
= B i, [18]
L X H s P N(CH3)2 > P NOZ )

compound [18]
1.5. Schiff bases

Schiff bases are compounds which contain an azomethine group
(_};_C'_) .They are named after Schiff who prepared a number of these

bases via condensation of aliphatic and aromatic aldehydes and ketones
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with primary aromatic amines, primary aliphatic amines and amino
acids®®,

The general formula of these Schiff bases is and their
nomenclature depends on the nature of the groups R—i\'I:c(RI R, Ry, R
@9, The compound CgHs-N=CHCgHs [19], for example, is * named
asN-benzyli- deneaniline (an old name), or N-benzylidenebenzeneamine
(systematic name) and it is anaromatic Schiff base , while the compound
(C4Hg-N=CH-C,Hs) is named as N-propylidenebutylamine, and it is an
aliphatic Schiff base. There are other names for starting material such as
azomethine Schiff base, anil, imine, ketimine, benzylideneaniline,
benzalaniline (or benzaniline), benzalanil (or benzanil), and as the Schiff
base of benzaldehyde and aniline®. Aromatic Schiff bases are considered
as a chromophores due to conjugation of the electron pair on the nitrogen

atom with the benzene ring of aniline and benzaldehyde GV,

N=CH

[19]
compound [19]

1.6. Synthesis of Schiff bases

Ammonia or primary amines add to the carbonyl group of aldehydes or
Ketones to give hemiaminals (also called "aldehyde ammonias " ) which

decompose to the imines or Schiff bases 23 as shown in scheme (1-9).
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NHR .o
addition | elemination 'l\llR
—_— W

\C/ L NH S C /C + H,0

a | \

0L or R-NH, * OH .

.o imine
carbonyl ammonia hemiaminal (Schiff Base) water
compound or primary or aldehyde
amine ammonia

.

Scheme (1-9) : Formation of Schiff bases through condensation of aldehydes or
ketones with ammonia or primary amines

The reaction may be catalyzed by protonating the carbonyl

group®the reaction is believed to follow the mechanism shown in
scheme (1-10).

+ ® )
Voo O e g
I /\ /\ 2 >

nmine formatioiMechanism of ) :01-Scheme (1

In general, the resulting imine is unstable @2 . The stability of the final

product depends on the nature of the starting aldehyde or ketone and the
amine . It can be concluded that the stabilized Schiff bases may be prepared

from the following types of compounds as shown in scheme (1-11)@ .
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.IOI. :
R-C—H 4 R—NH, — g Rv_‘lll:CH_R
aliphatic aliphatic unstable
aldehyde primary Schiff's Base
amine

o:
Il .
—H , R—NH,

aliphatic
benzaldehyde primary unstable
amine Schiff's Base
o:
| . .
R-C—H NH, ———» N=CH—R
aliphatic aniline
aldehyde stable

o)

Schiff's Base

O O — Oy

benzaldehyde aniline

more stable

Schiff's Base
R'=-

CH;, - CH,CH; - CH,Ph

Scheme (1-11) : Effect of the structure on the stability of Schiff bases

Verma et al. @ synthesized Schiff bases of N-methyl and N-acetyl
isatin derivatives [20] as shown in scheme (1-12).

R R
O  + H,N X abs. EtOH o
4 h.
N

[20]
X=-NO,, -COOH , -OCHj, -Cl, -F

R=-Br, - NO, R,=-CO (CH3),

Scheme (1-12 ): Synthesis of N- methyl and N- acetyl isatin derivatives

Compounds containing each azo and imine groups are called
azoimines or azo Schiff bases which are prepared starting from
azoaldehydes and primary amines through catalytic condensation

reaction . Basu et al. ®prepared new azo Schiff base derivative [22] via
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acid-catalysed condensation reaction between azoaldehydes derivative

[21] with p- bromoaniline as shown in scheme (1-13) .
p

HO

[21]

0//C\OH

Br Br
H
D/ o//C\OH HO
[22]

N\

Scheme (1-13) : Structure of azo Schiff base derivative [22]

Zarei et al.® prepared azo Schiff bases derivatives [23] with free

solvent in green method and high yield as shown in scheme (1-14).

Ve

4+ RNH, —> N

= ol

MeO

R= 4-MeOC6H4- D 3—MCC6H4- ’ 4—MCC6H4— ) 3—M60C6H4'

OMe QOH
OH

Scheme(1-14): Synthesis of azo Schiff base derivatives[23]

1.7. Reactions of Schiff bases

1.7.1. Addition reactions
Schiff bases undergo addition reactions to the azomethine group, the

reagents are added to the polarized double bond </C—N‘— so,nucleo-

philic reagents attack the carbon atom of the azomethine linkage.

10
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1.7.1.1. Addition of alkyl halides

The alkylation of Schiff bases with alkyl halides results in a quaternary
Iminium salts [24], which are converted to secondary amines [25]
uponhydrolysis®®, The alkylation is used to synthesis of secondary amines as

shown in scheme (1-15) .

( A
N A N H,0 . Q
C6H5—(I:‘,|=NR + CH;X —— 9 |CeHs —CH =ITIR X2 _>R-1|\1—CH3+C6H5—%':H
R=-CHj, - Ph CHj3 H
[24] [25]

- J

Scheme (1-15) : Alkylation of imines to the secondaryamines [25] through reaction
with alkyl halides

1.7.1.2. Addition of carboxylic acid chlorides

It is found that acidchlorides such as acetyl chloride and p-anisoyl
chloride are added to Schiff bases to give the addition products [26]“? and

[27]“Y respectively as shown in scheme (1-16).

( \
O=?—CH3
.. benzene
Ar—N——CH—Ar + CH;cOCl ————® Ar N—CH—Ar
70 C
26
[26] Cl (,:I
. benzene A N—CH—Ar
Ar—N=—CH—Ar+ H3CO—©~COCIf> r | Ar
70 C
O=C—OOCH3
[27]
\ J

Scheme (1-16) : Addition of acetyl chloride and p-anisoylchloride to azomethine
group to give the addition products [26] and [27] respectively

11
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1.7.1.3. Addition of maleic andsuccinic anhydrides

Anils react with maleic anhydride in the presence of water to form
maleanilic acid [28] and aldehydes®?. When an anil is heated with maleic
anhydride in toluene, maleanilic acid [28] is also obtained®®. Whereas the
formation of a condensation product has been reported when the mixture is
heated the
cinnamaldehydeanil react with maleic anhydride in xylene to form an
addition products®®.Scheme (1-17).

without  using solvent.  Crotonaldehydeanil  and

r

0
R—CH:}\I.—CGHS + lQO —>H2O R_TH_N_C6H5 =
g on  CO—CH=CH-COOH
R=-Ph,- CH,
0 (0]
CHs—NH —¢—CH=—CH-COOH + R-—H—H

[28]

Scheme (1-17) : Fomation of maleanilic acid [28] from anils
The condensation of benzylidenemethylamine [29] with succinic

anhydride yields trans- and cis- 1-methyl4-carboxy-5-phenyl-2- pyrrolidin-
one [30] and [31] respectively®® . Scheme (1-18).

HOOC, H
Hm= H
H-.
\\N + _— N Y
CH3 O/ O 0 CH3
29] [30]

Scheme (1-18) : Addition of succinic anhydride to imine [29]

1.7.1.4. Addition of Grignard reagents
Grignard reagents react with azomethine compounds to form addition

products which on hydrolysis result in secondary amines [32]. The reaction

12
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is usually applied to the Schiff bases which are prepared from aryl
aldehydes“®as shown in scheme (1-19).

MgX
. | H,0
C6H5—C=N—R+ R]MgX—> C6H5_C|H—N——R _— CGHS—ClH—NHR
| LN ]

R, [32] R,

Scheme (1-19) : Addition of Grignard reagents to imines

1.7.1.5. Addition of hydrogen

Schiff bases can be hydrogenated in the presence of catalyst to give the
corresponding secondary amines®“” [33]. Scheme (1-20).

CH,—N=CH—C¢H; —2 o CH;—NHCH,CH;
Ni

[33]

Scheme (1-20) : Hydrogenation of imines
1.7.2. Cycloaddition reactions

For several years, the Diels- Alder reaction was the only widely useful
example of the so-called cycloaddition reactions“®. The extensive
generalization by Huisgen and his school of the concept of 1,3-dipolar
cycloadditions, first recognized by Schmidt, has opened new avenues for
investigations®®. The dimerazation of olefins, as well as the addition of
carbenes and nitrenes to unsaturated centers has extended the series to
include three-, four-, five- and six-membered ring systems. Huisgen et al.*8
49 have reviewed cycloaddition reactions of alkenes, and here we will deal
PN
(
/

with the various cycloaddition of the azomethine bond (c=N—).

13
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1.7.2.1. Formation of three-membered rings

Dichlorocarbene added to N-benzylideneaniline [19] to give the

corresponding dichloroaziridine®® [34]. Scheme (1-21).

e N

Ph—CH=——=N—Ph + CCl, —— = Ph N—Ph
[19] ;

Cl Cl
[34]

. S

Scheme (1-21) : Synthesis of aziridine ring via cycloaddition of dichlorocarbene to

azomethine bond

Deyrup and Grunewald®Yhave shown that the reaction of
diphenylmethyleneaniline [35] with chloroform and potassium t-butoxide

gave 3,3- dichloro-1,2,2-triphenylaziridine [36] as shown in scheme (1-22).

Ph

Ph\c N—Ph+ CHCI —>t'Bu_O N—ph
N
pn SN EY Phy
[34] cl” i
[36]

Scheme (1-22) : Synthesis of aziridine ring via cycloaddition
of cloroform toazomethine bond

1.7.2.2. Formation of four- membered rings

Staudinger®reported  the formation of 1,3,3,4-tetraphenyl-2-
azetidinone [38] via [2+2] cycloaddition of diphenylketene [37] with N-
benzylideneaniline [19]. Scheme (1-23).

( )

Ph O

Ph >
Ph

Cc=Cc=0 + Ph—CH==N—ph _ 2*2
/

Ph
Ph

[37] [19]

[38]

Scheme (1-23) : Synthesis of azetidine ring through [2+2]
cycloaddition of ketene to azomethine bond

14
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1.7.2.3. Formation of five-membered rings

Buckley®® reported the reaction of diazomethane with p-nitro-N-(p-
nitrobenzylidene) aniline [39] and assigned the 1,2,3-triazoline structure
[40] via 1,3-dipolar cycloaddition. Scheme (1-24) .

N//N
[39]

[40]

Scheme (1-24) : Formation of 1,2,3-triazoline ring vial,3-dipolar cycloaddition of
diazomethane to imine group

1.7.2.4. Formation of six-membered rings

Alder® mentions that the reaction of imino form of dimethyl
anilinomaleate [41] with cis dienes gives tetrahydropyridine [42]. The
influence of an electron-withdrawing groups attached to imine bond is the

key factor to do the reaction as shown in scheme (1-25).

CH302CC% /COZCH3 CO,CHj;
C 4+2 CH;0,CCH,
| + — |
T N

CeHs CeHs

[41] [42]

Scheme (1-25) : Formation of tetrahydropyridine derivative [42] via [4+2]
cycloaddition of imino group to cis 2,3- dimethyl-1,3-butadiene

J/

1.8. Schiff bases uses

Schiff bases are starting materials for the preparation of a large
number of heterocyclic compounds® and their complexes®®.They are also

used to prepare super - conducting polymers 7).

Schiff bases are reported to show a variety of interesting biological actions

including antibacterial®® antifungal ®®,antivirus(MHV)©%,

anticonvulsant®® anticancerand herbicidal activities®®, it is also known

that the presence of an azo moiety in different types of Schiff bases can

15
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lead them to exhibit pesticidal activities®V. Both Schiff bases and azo
compounds are important structures in the medicinal and pharmaceutical
fields ©9. And it has been suggested that the azomethine linkage might
be responsible for biological activities displayed by Schiff bases ©2. In
the light of the interesting variety of biological activities seen in
compounds containing azo and azomethine linkage. So many methods

were reported for the synthesis of Schiff bases .

1.9. Pericyclic reactions

Pericyclic reaction represents an important class of concerted (single
step) processes involving m-systems, a concerted rearrangement of the
clectrons takes place that causes ¢ and m-bonds are broken and formed
simultaneously. While the classical organic reactions involve several steps
or rearrangement with side reactions and relatively low yield, the pericyclic
reaction is one step-process and takes place through a single transition state
( T.S ) with relatively high yield and no side reactions®®.Concerted

reactions include three major classes :

1.9.1. Electrocyclic reactions

Electrocyclic reactions is a pericyclic process that involve the
cyclization of  a conjugated polyene. One n-bond is broken, the other =-
bond is changed position then a new o-bond is formed and a cyclic
compound is resulted. For example cis 1,3-butadiene [43] can be converted

to acyclobutene [44]®Yunder heating as shown in scheme (1-26)

16
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= A
Pl

[43]

[44]

|

Scheme (1-26) : Conversion of cis1,3- butadiene to cyclobutene under heating

1.9.2. Cycloaddition reactions

There is number of reactions of alkenes and polyene in which two
molecules form a cyclic product [45]. These reactions are called
cycloadditon reactions. The Diels-Alder reaction is one type of this

reaction®® .Scheme (1-27).

L
+ 2+4
o
\

.

[45]

J

Scheme (1- 27 ) : Formation of six- membered ring via [2+4] cycloaddtion of alkene
and cis 1,3-butadiene

1.9.3. Sigmatropic rearrangements

Sigmatropic  rearrangements are unimolecular processes, like
electrocyclic reactions, and involve the movement of a o-bond with the

simultaneous rearrangement of the n-system®®, Scheme (1-28)

=
- - I
HiC™ H A ? H,C [H
[46] an M |

Scheme (1-28) : Sigmatropic rearrangement reaction

17
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The Cope rearrangement is important example on sigmatropic
rearrangement®” Scheme (1-29).

H,C b A H;C s
= \

[48] [49]

Scheme (1-29) : Cope rearrangement reaction

1.10. Synthesis of 1,3- and 1,4-oxazepines

Oxazepine is non-homologous seven-membered ring that contains

two hetero atom (oxygen and nitrogen) as shown in Scheme (1-30).

1,3-Oxazepine 1,4-Oxazepine

_J

Scheme (1-30) : Structures of 1,3- and 1,4- oxazepine rings

For a long time, the synthesis of 1,3- and 1,4-oxazepine rings were based
on two limited classical types of reaction, the first reaction is called (Valence-
bond isomerization) which is carried out via irradiation of polyaryl pyridiine N-
oxides [52]. This irradiation results in ring expansion to 1,3-oxazepine

derivatives®® [53] as shown in scheme (1-31).

c\

N--—— (l

0/<

X =-CN , -C4Hs X
[53]
R =-H,-CH,

Scheme (1-31) : Mechanism of pyridine ring expansion to seven-membered1,3-
oxazepine ring
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The second reaction is called (Enamine condensation) which is carried
out via irradiation of enamine derivative [54] to produced 2,3,6-trihydro-5-
methoxy carbonyl-2,3,4-triphenyl-1,4-oxazepin-7-one [55] and [56] as its

hemiacetal®®.Scheme (1-32) .

~
E E  HO
= —8;'_' OCHj
Ph I 5 I
H N—
/RS — = —— > Ph
Ph Ph

[54]

| [55]
E= —C—OCH;

[56]

-

Scheme (1-32) : Formation of 1,4- oxazepines [ 55] and [56] via irradiation of
enamines derivative [54]

The® mechanism of this reaction is shown in scheme (1-33) .

E

H

E
HO§H
=
Ph H D

[54]

MeO

‘0‘3 jph

(551 F

OCH;
Y e McOH
I 2

ph_-© <
PhI :}
N E

[56]

Scheme (1-33) : Mechanism of irradiation of enaminederivative [54] to produce 1,4-
oxazepine ring

Recently, pericyclic reactions are used in synthesise of 1,3-oxazepine
ring"®"d Jawad("?prepared new 1,3-oxazepine derivative [58] starting from
L-Ascorbic acid [57] .Scheme (1-34) .

- N
H
(@]
~ 7/
¢ 4 NH2 QN:CH o
O . abs. C,HsOH O
reflux ,2 h.
OBz

BzO

-

Bz = Benzoyl= —E-Ph

[58]

OBz

dry CgHg ,

reflux.4 h.

J

Scheme (1-34) : Formation of 1,3-oxazepine derivatives [58] through cycloaddition

reaction of imino ascorbic acid to maleic anhydride
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Hameed™synthesis of four new 1,3,4-oxadiazole derivatives
containing 1,3-oxazepine moiety [60] by microwave assisted organic
synthesis method through the addition reaction of 2-[4-(arylidene) phenyl-
1,3,4-oxadiazole-5-thiol] [59] with maleic anhydride under variable

microwave power (180,510) watt.Scheme (1-35).

X= -OH, -H, -Cl1, -N(CH3)>

Scheme (1-35) : Synthesis of 1,3-oxazepines [60] through addition of maleic
anhydride to imines [59] under variable microwave power

Yousif("synthesis of several Schiff bases [62] by condensation of 6- methoxy -
2- amino benzothiazole [61] with some aldehydes and ketones (2- hydroxyl
benzaldehyde, 4- hydroxyl benzaldehyde, 4- N,N —dimethy amino acetophenone,
benzophenone) to obtain Schiff bases which were found to react with phthalic

anhydride to givel,3- oxazepine derivatives [63] .Scheme (1-36).

R/

N\\ abs.EtOH M
80°C,5h. v
C——NH, C ——N=—C
/ R-CO-R’ ~N
S R-COH 62 R
Hs CO L6=21

H3;CO
[61]

phthalic
anhydride

R’

c——N \\R

® R R [63]
RCHO =(H3C)>N CH " HO CH - CH
A% @ @
Scheme (1-36) : Formation of 1,3-oxazepine derivatives [63]
containing benzothiazole moiety
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Mahrath et al.(”® synthesized new bis- 1,3 oxazepine 4,7- dione

derivatives [65] via [2+5] cycloaddition of phthalic anhydride to
imines [64]. Scheme (1-37).

Ve

H H
abs.EtOH | ]
reflux
[64]

phthalic

. CH,Cl,
anhydride

O
Br
A <Don - ooy~ OK(C%

[65] o

Scheme (1-37) : Synthesis of bis - 1,3- oxazepine derivatives [65] via [2+5]
cycloaddition of phthalic anhydride to bis-imines [64]
Abood® synthesized new bis-1,3—oxazepine-4,7- dione derivatives
[69] and [70] containing two azo groups and 1,3,4-thiadiazole or
benzothiazole moieties as shown in scheme (1-38).

Vs

1) NaNO,/ HCI, (0-5°C)
H,N NH, cHo

2) 2©OH/ NaOH, (0-5°C)

N=N N=N

\>—N;< C N—<f

e8] "

dry benzene,ref . 7h.
(@)
dry benzene,ref.7h.
l &O
(@)

,NYSH

@; NN@N N@_{é

I A
SE IS

[70]

Scheme (1-38) : Synthesis of bis-1,3-oxazepine derivatives containing two azo

groups and 1,3,4-thiadiazole or benzothiazole moieties [67] and [68]
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Samet et al."synthesized of benzo [f] naphthol [b][1,4] oxazepines [72]
from TNT [71] as shown in scheme (1-39).

CHg NO O5N
O2N NO> OH Et;N =N
+ CO 20°C , 5 min T
O.N o
NO,

[71] Nl—ll
Nu
oy
Nu—(OorS) g o
[72]

Sgheme (1-39) : Synthesis of benzo [f] naphthol [b] [1,4] oxazepines [72] from TNT [71] ”

Jain et al.® synthesized a series of new substituted N-11-(40-N-aryl
carboxamido / N-(aryl)-a-phenyl-acetamido-piperazinyl) -dibenz [b,f] [1,4]-
oxazepine derivatives [73] and [74] were designed on a revised structural
model the present study demonstrates significant antipsychotic activity as shown
in scheme (1-40).

-

~N

H:COOC

H3zCOOC
2 X NH,
(\/ P Eeans | X, Dioxane |/\\\N°2 ~ e @Kj
\)\ - gl = l\':(v‘()_; P \O‘ \ / - \
DME 72\ l H.S0,
== Ng
< N "' NP
N N % 4 Piperazine | N _:<\ = POCIl, ] \<
Y e L ‘)
l\/\ a - \ i
O"'\
R-N=C:-0
Ph H
! { 5 6/ R
) "
N':;»- N;—;n
(\( = (\/ "‘&
\'/\O“"% \ \/‘k ___»< \
[73] e [74] e

(& J

Scheme (1-40) : Synthesis of dibenz[b,f][1,4]-oxazepine derivatives [73] and [74]
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1.11. Importance of oxazepine

Oxazepine and their derivatives have some important biological
pharmacological activities™ such as enzyme inhibitors®®, analgesic®,
antidepressant®and psychoactive drug® . Amoxapine [75] is a group of
drugs called tricyclic antidepressants. It is used to treat symptoms of

depression, anxiety and agitation ¢4,

—

e

Amoxapine ( asendin )
[ 75]

— -7

compound [75]

Dibenz [b,f]-1,4-oxazepine [76] is used in chemical weapons as tear
gas. Tear gas is the common name for a low concentration substance,
cause pain in eyes, flow of tears and difficulty in keeping eyes open. It is

used mainly in military exercises and in riot control®®,

e N

/N

[76]

.

compound [76]
Guan etal.®® prepared newl1,3- oxazepine- 4,7- dione derivatives [77]

and study their liguid crystalline properties.

( )

N—2
(@] (@]
(@]
[77]

R= -Br, -NO__NH,, -H

compound [77]
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Aiello et al.®”prepared2- Chloro-11(4-methyl-piperazin-1-yl)

dibenzo[b,f] [1,4]oxazepine [78] and used it as anti-psychoactive.

NT— N

compound [78]

Serrano et al.®® evaluated the biological activity of 1,4-oxazepine
derivative [79], medically- known as Sordarin which showed antifungal
activity against three types of fungi are candida albicans,candida

glabrata and cryptococcus neoformas.

r ™~

L791]

compound [79]

Xin-Hua Liu et al.® synthesized eight novel 4,5-tetrahydropyrazolo
[1,5-d][1,4] oxazepine derivatives [80] to be screened for anticancer

activity.

. ~

R = 7,9-2Br ,7-C1 , 9-OMe , 7-CF3 ,8-NO, , 8-Me , 9-F , -H

compound [80]
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Xian-Qing Denget al.®”synthesized novel series of 10-alkoxy-5,
6-dihydro-triazolo[4,3-d] benzo[f][1,4] oxazepine derivatives [81]
were screened for their anticonvulsant activities by the maximal
electroshock (MES) test.

~ ~

o
N\N/u\
7
o

[81] ~rA

R= -C,Hs.n-C3H,,n-C,Ho.,n-CsH, ;,-CH,>CcHs

- _J

compound [81]

Seennaiah et al.®Ysynthesized a series of [1,2,3-triazolo [5,1-c][1,4]

benzoxazepine derivatives [82] as antibacterial.

s ~

O

N\N¢N
[82]
R = H, aryl, alkyl

compound [82]
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Aim of the study

This work aims to synthesis the preliminary evaluation of antibactrial
activity of two new series of bis-1,3-oxazepine-4,7-dione derivatives, the

first series contains azo groups while the second does not.
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2. Experimental part

2.1. Materials

Table (2-1) shows the utilized chemicals in the experimental course of the
thesis.

Table (2-1) : Chemicals and their manufactures

Chemical M.Wt. | Purity | Supplied
g/mol % from
o-Tolidine 212 99 Merck
Sodium nitrite 69 99 BDH
Hydrochloric acid (Conc.) 36.5 99 Merck
4-N,N Dimethylaminobenzaldehyde 149 99 Merck
Ethanol( absolute) 46 99.9 BDH
Sodium hydroxide 40 99 BDH
4- Clorobenzaldehyde 140 99 Merck
4-Methoxyaniline 123 99 Fluka
2-Hydroxybenzaldehyde 122 99 BDH
Glacial acetic acid 60 99.9 GCC
Maleic anhydride 98 99 BDH
Phthalic anhydride 148 99 BDH
Benzene 78 99.9 GCC
Methanol 32 95 BDH
benzaldehyde 106 99 Merk
Ethyl acetate 88 99 BDH
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Dimethyl sulfoxide 78 99 BDH
Diethyl ether 72 99 BDH
Chloroform 118 99 BDH
2,5- Dimethoxybenzaldehyde 166 99 Merk
2,4- Dimethylaniline 121 99 Merk
2,4- Dinitrophenylhydrazine 198 99 Merk
Aniline 93 99 BDH
Phenylhydrazine 108 99 BDH
Cyclohexyl amine 99 99 BDH
4- Bromoaniline 172 98 BDH
n- Hexane 86 99 Scharla,
Spain
lodine 254 99.5 GCC,
Germany
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2.2. Instrumentations

1. Thin layer chromatography (TLC) was performed on aluminum plates and
coated with 0.25 mm layer of silica gel 60 Fs4, coOmpounds were detected by

iodine vapor.

2. Melting points were recorded using status melting point apparatus, UK.

3. FT-IR spectra were recorded using Fourier transform infrared SHIMADZU
FT-IR-8400S infrared spectrophotometer by KBr disc, University of
Kerbala.

4.'H NMR spectra were recorded on Fourier transform Varian  spectrometer ,
operating at 300 MHz with tetramethylsilane as internal standard and
DMSO-ds as solvent , measurements were made at Metu Central Laboratory
,Orta DoGu Teknik Universitesi, Turkey.

5. The elemental analyses were recorded using E.A.G.E.R.-100, Carlo Erba,
Italy, measurements were made at Metu Central Laboratory , Orta DoGu
Teknik Universitesi , Turkey.

6. Autoclave was used to sterilize agar media, supplied from Prestige Medical-
England

7. Incubator was used to maintain different temperature required for the growth

of organism, supplied from Memert-Germany
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2.3. Synthesis methods
2.3.1. Synthesis of 5,5'-((3,3'-dimethyl-[1,1'-biphenyl]-4, 4'-diyl) bis
(diazene-2,1diyl))bis(2-hydroxybenzaldehyde) [A]

-
H3C CHj

NaNO, /HCl
HoN NH,——————>
A g ) i

CHO
H3C CH3

0® /NaOH
CIN=NN NCI 05°C) — ... »HO S >NN NN‘QOH

Scheme (2-1) : Synthesis of bis-azoaldehyde derivative [A ]

o-Toludine (2.12 g ,0.01mol) was dissolved in mixture of
concentrated hydrochloric acid (6.4 mL) with distilled water (6.4 mL).
The mixture was cooled at 0 °C in ice-water bath. Then a solution of
sodium nitrite (1.6 g) dissolved in distilled water (8 mL) was prepared.
This solution was added a dropwise to the mixture with stirring. In
another beaker asoultin of 2- hydroxybenzaldehyde (2.6 g) dissolved in
(20 mL) of (10 %w\v) sodium hydroxide solution was prepared and
then coold in ice-water bath to (0-5°C) and stirred vigorously. The cold
diazonium chloride was added to the coupling agent in small portions
and stirred after each addition, after the addition was completed, the
reaction mixture was occasional stirred at 0°C for 1hours. The orange
product was precipitated ,filtered, washed well with distilled water and
recrystallized from ethanol, yield (61 %), m.p. >300°C and R = 0.72
(chloroform : benzene,1:1).
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2.3.2. General procedure for Synthesis of bis-azoimine derivatives

[A1-As]

HsC
absEIOH/H H
70°C, (12- 18h)

CHs

ArN:C\H [AI'A6] H/CzNAr
H3C
w0 =D e Lreon 0. O
[Aq) [A,] [A;] [Ay] [As] [Agl

Scheme (2-2) : Synthesis of bis - azoimines [A1-As ]

Bis-azoaldehyde derivative [A] (0.956g ,0.002 mol) was dissolved in
absolute ethanol (20 mL) containing two drops of glacial acetic acid, then
(0.004mol)

(cyclohexylamine, phenylhydrazine, 2,4-dimethylaniline, 4-methoxyaniline

equimolar  amount of primary aromatic amines
,aniline and 4-bromoaniline) were added. The reaction mixture was
refluxed with stirring on a water bath at 70°C for (12-18 h.) . TLC (Et,O:n-
hexane , 2 : 1) showed that the reaction was completed. The mixture was
allowed to cool to room temperature and the colored precipitate was
filtered , then recrystallized from ethanol. Table (2-2) shows the structures ,
molecular formulas, molecular weights, melting points, yield% and R:

values of the synthesized compounds [A] and [Ai-Ag].
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Table (2-2) : The physical properties of compounds [A] and [ A1-Ae]

Com. Structural formula Name M.F. M.Wt. | M.p.°C | Color Yield | R.T. Rs
no. g/mol % (h.)
A HSC CH3 078
HO N=NN=N OH 515—((3,3—dm.1et_hyl-[_1 1 C2gH20N404 478 >300 | Pale 61 - | (cloroform:benzene)
(diazene-2,1-diyl))bis(2- 11
hydroxybenzaldehyde)
0.85
A 2-((2)-(cyclohexylimino) _
methy)-4-((4-((3- CaoH1N6O2 640 150-152 | red 91 12 (Et2O: n-hexane)
HO N= NHN N—Q—OH ((cyclohexylimino)methyl)- 2:1
4- hydroxyphenyl)diazenyl)
HC\N -3,3-dimethyl-[1,1"-bi
phenyl]-4-yl)diazenyl)
phenol
A, A-((4'~((4-hydroxy-3-(( 2- 0.79
phenylhydrazono) methyl) |~ v\ N.o, | 658 240-242 | red 83 16 | (Et;0:n-hexane)

00400

C N—NH
HC\N N

phenyl) diazenyl)-3,3'-di
methyl-[1,1'-biphenyl] -4-
yl)diazenyl)-2-((2)-(2-
phenylhydrazono)methyl)
phenol

2:1
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Az

=N CH3

ey e R
dFIJLneertlth %{%E zli(:)né(lg?)
g‘ Iz?z Q?ﬁahexgl

CasH4oN6O2

684

248-250

orange

79

15

0.71
(Et20O: n-hexane)

2:1

4-((4'-((4-hydroxy-3-( (4-
meﬁhBX)(]pherll)ydl )imino)m
ethyl)pheny |azen
3,3-dimethyl- Y
biphenyl] -
yl)diazenyl)-2- SZ) ((4-
methoxypheny |m|no)
methyl)phenol

Ca2H3sN6O4

688

230-232

orange

87

13

0.85
(Et20: n-hexane)

2:1

4-((4'-((4-hydroxy-3-((2)-
(phenylimino)methyl)phe
nyl)diazenyl)-
3,3'dimethyl[1,1'-
biphenyl]-4-yl) diazenyl) -
2-((phenyl imino)methyl)
phenol

CaoH32N6O2

628

170-172

dark
orange

89

16

0.67
(Et20:n-hexane)

2:1

As

2-(((4-bromophenyl)
imino)methyl)-4-((4'-((3-
(2)-(4-
bromophenyl)imino)meth
yl)-4-hydroxy
phenyl)diazenyl)-3,3'-
dimethyl-[1,1-biphenyl]-
4-yl)diazenyl)phenol

CaoH30NsO2Br2

786

210-212

brown

79

18

0.65

(Et20:n-hexane)

2:1
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2.3.3. General procedure for synthesis of bisazobis -1,3-oxazepine-
4,7-dione derivatives [A7-A12]

H3C CHj

ArN= C

[A- Agl

C=NAr
\
H

dry C(,H6

N—\ [A7 Ayl
(@]
HaC

H H—
75c (17-24 h.) O,O\ C—N

e arm ) =l L ony

[A,] [Ag] [Ag]
A (A [As] ’ ’
OCH3 ’ Br
—@ocm L s e O 0O
™ (A [Aql [Aq0] [Aq4] [Aq,]

Scheme (2- 3) : Synthesis ofbisazobis-1,3 oxazepine- 4,7-dione derivatives [A7-A12]

A mixture of equimolar amounts of bis-azoimines [A1-Ag] (0.0006
mol) and phthalic anhydride (0.1776g, 0.0012mol) in dry benzene (20
mL) was refluxed with stirring on a water bath at 75°C for (17-24 h.) .
TLC (EtOACc : n-hexane , 2 : 1) showed that the reaction was completed .
Then, the solvent was removed under reduced pressure and the resulting

colored solid was washed well with ether and recrystallized from ethanol.

Table (2-3) shows the structures , molecular formulas , molecular

weights , melting points, yield% and R; values of the synthesized

compounds [A7-Aiz].

The (C.H.N.) elementary microanalysis data of the synthesized

compounds [A7-Ai.] was lisited in table (2-5).
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Table (2-3): The physical properties of compounds [A7-A1]

Com.

no.

Structural formula

Name

M.F.

M.Wt.

0
gimol | MP-°C

Color

Yield
%

R.T.
(h).

Ry

Az

o’C/

%f

L diyl))bis(2-hydroxy-5,1-

3,3'-(((3,3'-dimethyl-[1,1'-bi
phenyl]-4,4'-diyl)bis(diazene-2,1-

phenylene))bis(4-cyclohexyl-3,4-
dihydrobenzo[e][1,3] oxazepine-
1,5(6H,9H)-dione)

Cs6Hs52N6Os

936 222-224 dark

brown

68

17

0.69
(EtOAc:n-hexane)

3:1

Ag

3-(5-((4'-((3-(1,5-dioxo-4-

(phenylamino)-1,3,4,5,5a,6,9,9a -
octahydrobenzo[e][1,3] oxazepine
-3-y)-4-hydroxy phenyl) diazenyl
)-3,3'-dimethyl-[1,1'-biphenyl]-4-
yl) diazenyl)-2-hydroxyphenyl)-

4-(phenylamino)-3,4-dihydro

benzo[e] [1 ,3]oxazepine-1,5

(6H,9H)-dione

Cs6H12NgOs

954 232-233 dark

red

68

24

0.74
(EtOAcC:n-hexane)

3:1

Ag

,C/H

3,3'-(((3,3-dimethyl-[1,1"-
biphenyl]-4,4'-diyl)bis(diazene-
2,1-diyl))bis(2-hydroxy-5,1-
phenylene))bis(4-(2,4-dimethyl
phenyl)-3,4,5a,6,9,9a-hexa hydro
benzo[e][1,3]oxazepine-1,5-
dione)

CeoHagNeOs

980 230-232 orange

63

23

0.54
(EtOACc:n-hexane)
3:1
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H4C CHs
) ) 3,3'-(((3,3'-dimethyl-[1,1"-
HOQN‘”N‘”QOH biphenyl]-4.4diyl)bis(diazene- 0.71
/[ _—H -di is(2- -5.1- n-
Ao |° O’C\NH OCHs 0 o’C\N OCHs Ifﬁéncy%lrz)e?;sb(lg(g}/&r-%gt%)l(y CasHuNeO1o 984 188-190 b?g\rl\i;n % 24 (FlOAG-hexane)
10 o o phenyl)octahydrobenzo[e][1,3] 3:1
oxazepine-1,5-dione)
3-(5-((4'-((3-(1,5-dioxo-4-phenyl
HyG o CH3 de cahydrobenzo[e][1,3] 0.76
HO~§ }nm“n:w OH oxazepin-3-yl)-4-hydroxy .
~ _< > o N—< > -[1,1'-biphenyl]-4-yl) diazenyl )- 1
An | © NO 0 2-hydroxyphenyl)-4-phenyl- 3
3.4,5a,6 ,9,9a-hexahydrobenzo
[e][1,3] oxazepine-1,5-dione
4-(4-bromophenyl)-3-(5-((4'-((3-
H,C CHs (4-(4- bromophenyl)-1,5-dioxo 0.78
HO@N:NMQOH decahydrobenzo[e][1,3]oxazepin- :
/ _ 3-yl)-4-hydroxy phenydi | CoHeN:Os Br, | 1082 | 245-247 | brown | 73 | 22 | (EtOAc:n-hexane)
A | oo 0-c azenyl)-3,3'-di methyl -[1,1'-
0 N@’Bf 0 N—Q_B' biphenyl]-4-yl)di azenyl )-2- 3:1
o 0 hydroxy phenyl) -3,4,5a, 6,9,9a-
hexahydrobenzo [e] [1,3]
oxazepine-1,5-dione
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2.3.4.General procedure for synthesis of bisazobis -1,3-oxazepine-4,7-

dione derivatives [A1z-Aug]

dry C6H6

D oze

DG

7C, (1124h) /C\/NH\ N H_E;C\_/Nfo
==
AMN=C [A-Ag] CNAr = 0 [Az Al ©
H HyC HC
7—<:> —N@ —GCHS,@oon@ N Ar :~O, N@ —@cm,—@ocm,—@ AL
[Aq] [Az] [As] (A4l [As]  [Aq] Azl Ayl [Agsl [Agql [Ail  [Aggl

. J

Scheme (2- 4) : Synthesis of bisazo bis- 1,3 oxazepine- 4,7-dione derivatives [A13-Ais]

A mixture of equimolar amounts of bis- azoimines [A1-Ag] (0.0006
mol) and maleic anhydride (0.1176g, 0.0012 mol) in dry benzene (20 mL)
was refluxed with stirring on a water bath at 75°C for (17-24h.) . TLC
(EtOAC :n- hexane , 2 : 1) showed that the reaction was completed . Then,
the solvent was removed under reduced pressure and the resulting colored

crystalline solid was washed well with ether and recrystallized from ethanol.

Table (2-4) shows the structures , molecular formulas , molecular
weights , melting points, yield % and R; values of the synthesized

compounds [Aiz-Aag].

Table (2-5) shows the (C.H.N.) elementary microanalysis data of the

synthesized compounds [Ai3-Aug].
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Table (2-4) : The physical properties of compounds [A13-Aug]

Com. Structural formula Name M.F. MWt | M.P.°C | Color | Yield| R.T R
no. .g/mol % :
(h.)
2,2'-(((3,3"-dimethyl-[1,1"- 0.81
A “0 N= biphenyl]-4,4'-diyl)bis
13 /C (diazene-2,1-diyl)) bis (2- CssHasNeOs | 836 | 200-202 | brown 74 | 17 | (EtOAc:n-hexane)
oS —<:> /— hydroxy-5,1-phenylene)) bis
(3-cyclohexyl-2,3-dihydro-1,3- 3:1
oxazepine-4,7-dione)
2,2'-(((3,3-dimethyl-[1,1"- 0.63
biphenyl]-4,4'-diyl) bis
Aw (diazene-2,1-diyl)) bis (2- CasH3sNsOs 854 | 203-205| dark 59 24 | (EtOAc:n-hexane)
L H C_ _N hydroxy-5,1-phenylene)) bis( brown
07N N_,L 3-(phenylamino)-2,3-di hydro- 3:1
OU s / 1,3-0xazepine-4,7-dione)
2,2'- (((3,3'-dimethyl-[1,1'- 0.58
N NH“ ”Q biphenyl]-4,4'-diyl)bis (di
c/H —< >t | azene-2,1-diyl)) bis(2-hydroxy Cs2HasN6Os 880 | 176-177 | orange | 66 21 | (EtOAc:n-hexane)

A15

OQO\Q

3

-5,1-phenylene)) bis(3-(2,4-
dimethylphenyl)-2 ,3-dihydro-
1,3-oxazepine-4,7-dione)

3:1
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2,2'-(((3,3-dimethyl-[1,1'-bi -
“ N N N OH phenyl]-4,4'-diyl)bis(diazene-
o 2,1-diyl))bis(2-hydroxy-5,1- CeoHaoN<O gs4 | 185-187 | b 6 20 E(OAC hexans
A16 O’C/H /C_N‘-QOCHS pheny|ene))bi5(3—(4—methoxy 50M40N6V10 rown ( : )

OU-O‘OCHS O;\/j 0 phenyl)-2,3-dihydro-1,3- 3:1
<~ 0 oxazepine-4,7-dione)

2,2"-(((3,3"-dimethyl-[1,1'-bi 065
N N N:N OH phenyl]-4,4'-diyl)bis(diazene- -
2,1-diyl))bis(2-hydroxy-5,1-

Ap O’C |-| O C—N ph_enylene))bis (3—phgnyl—2,3— CagH3sN6Os 824 217-219 red 63 21 (EtOAC:n-hexane)
/ dihydro-1,3-oxazepine-4,7- 31
0 dione) ’

2.2'-(((3,3-dimethyl-[1,1bi 068
HO—QMN O O v o phenyl]-4.4diyl)bis(diazene- :
H 2,1-diyl))bis(2-hydroxy-5,1- i .
e o,c—N—OQBr ShemleneNbis(a.(4-bromg | CierisNeOsBr: | 982 | 235237 | red | 61 | 22 | (EtOAcn-hexane)
—< >~Br }\/j

phenyl)-2,3-dihydro-1,3- 31
oxazepine-4,7-dione) |

Asg
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Table ( 2-5) : (C.H.N.) analysis data of bisazobis -1,3- oxazepine-4,7-

dione derivatives [A7-Ausg]

Com. M.Wt. Calculated / Found

no. g/mol C% H % N %
71.79 5.55 8.97

A7 936
71.10 5.38 8.45
70.44 4.40 11.74

A8 954
69.75 4.12 11.32
73.46 4.89 8.57

Ag 980
73.17 4.48 8.93
70.73 4.47 8.53

Alo 984
70.38 4,28 8.34
72.72 4.32 9.09

A11 924
72.48 4.21 8.53
62.10 351 7.76

A12 1082
61.55 2.86 6.09
68.89 5.74 10.04

A13 836
68.23 5.14 10.24
67.44 4.44 13.11

A14 854
67.15 4.03 12.92
70.90 5.00 9.54

A15 880
70.50 5.05 9.10
67.87 452 9.50

A16 884
67.24 4.16 9.22
69.90 4.36 10.19

A17 824
69.33 4.19 9.91
082 58.65 3.46 8.55
Aus 58.05 3.62 8.28
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2.3.5. General procedure for Synthesis of bis imine derivatives [B:1-Bs]

H,C CH, HsC CH,
®
abs. EtOH /H
HN O O N, T2AT—CHO —> Ar—C=N N=C-Ar
70°C, (3-4h.) H H
HyCO HO s [B;-Bs]
a= O O D O
OCHs CHg
[B,] [By] B3] B [Bsl

Scheme (2-5) : Synthesis of bisimines [B1 - Bs ]

o-Toludine (1.06g ,0.005mol) was dissolved in absolute ethanol
(20mL) containing two drops of glacial acetic acid, then equimolar amount
(0.010mol) of aromatic aldehydes (2,5-dimethoxybenzaldehyde , 4-
chlorobenzaldehyde , benzaldehyde, 2-hydroxybenzaldehyde and 4-N,N-
dimethylaminobenzaldehyde) were added. The reaction mixture was
refluxed with stirring on a water bath at 70°C for (3-4 h.) . TLC (Et,O: n-
hexane , 2 : 1) showed that the reaction was completed . The mixture was
then allowed to cool down to room temperature and the colored precipitate

was filtered , then recrystallized from ethanol.

Table (2-6) shows the structures , molecular formulas, molecular
weights, melting points, yield % and Ry values of the synthesized compounds
[B1-Bs].
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Table (2-6) : The physical properties of compounds [B1-Bs]

Com. M.W Yiel | RT
no. Structural formula Name M.F. t. M.P.°C Color Ly R¢
d % (h.)
a/mol
0CH, HC CHy GO _ _ 0.73
N4,N4'-bis(2,5-dimethoxy
(=t O O h=t benzylidene)-3,3-di Ca2H32N204 508 | 188-186| Pale 92 3 | (Et,0: n-hexane)
B: - o methyl -[1,1'-biphenyl]- green 2:1
’ s 4 4'-diamine
HyC CH; 0.79
N4,N4'-bis(4-chloro
Cl c=N N=C ol benzylidene)-3,3'"- CasH22NCl, 457 138-142 dark 64 | 3.25| (Et,0: n-hexane)
B. H H dimethyl-[1,1-biphenyl]- green 2:1
4,4'-diamine
H,C CHy 0.81
N4,N4'-dibenzylidene-
B, =N O O N=C 3,3-dimethyl-[1,1"- CasH24N2 388 161-163 | Greenish | 86 3.5 | (Et,0: n-hexane)
f " biphenyl]-4,4'-diamine yellow 2:1
o HeG . 0.82
o 2,2'-(((3,3-dimethyl-[1,1"-
biphenyl]-4,4'-diy .
B C=N N=—C¢C bis(azanyly”dene) C28H24N202 420 198-202 ye”OW 76 4 (Etzo n'hexanE)
4 " § bis(methanylylidene)) 2:1
diphenol
HaC CHs o N4,N4'-bis(4- 0.76
HsC\ / (dimethylamino)benzylide
B N c=N N=C N ne)-3,3'-dimethyl-[1,1'- CaoH3sN4 474 260 red 83 4 (Et20: n-hexane)
> HSC/ CHy biphenyl]-4,4'-diamine (dec) 2:1
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2.3.6.General procedure for synthesis of bis-1,3-oxazepine-4,7-dione derivatives

[Bs- B1o ]

HsC CHj3

[B;-Bs]

(Bl

(B5]

0
Ar—C=N N=C-Ar, 2 o »
—C-N S
; O O i 60°C,@8h) c- %NC Ar

dry C6H6

: »\é
[Bs-Bol
HO, CH;
& T S S
\
Hs

[Bg] [By] (Bl

Scheme (2-6) : Synthesis of bis-1,3-oxazapine-4,7-dione derivatives [Bes-B1o ]

A mixture of equimolar amounts of Schiff bases derivatives [B1-Bs]
(0.0006 mol) and phthalic anhydride (0.1776 g ,0.0012mol) in dry benzene
(20 mL) was refluxed with stirring on a water bath at 60°C for (6-8 h.) .TLC
(EtOAC : n-hexane , 2 : 1) showed that the reaction was completed . Then,
the solvent was removed under reduced pressure and the resulting colored

crystalline solid was recrystallized from ethanol .

Table (2-7) shows the structures , molecular formulas , molecular

weights , melting points, yield % and R values of the synthesized

compounds [Bs-Big].

The (C.H.N.) elementary microanalysis data of the synthesized
compounds [Bs-Bi1o] was lisited in table (2-9)
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Table (2-7) : The physical properties of compounds [Bs-B1o]

Com. Structural formula Name M.F. MWt | MpoC| Color| Yield | RT. Rs
no. g/mol % (h.)
oH, H,CO 4,4'~(3,3"-dimethyl-[1,1- 0.86
Q, O O ,@ biphenyl]-4,4™-diyl)bis(3-(2,5-
Be | oo o | dimethoxyphenyl)-3,4- CasHaoN2010 804 | 216-218 | grew | 73 6 | (EtOAc:n-hexane)
6 ’ 0 dihydro benzo [e][1,3]
oxazepine-1,5-dione) 2:1
4,4'(3,3-dimethyl-[1,1- 0.61
. ‘ biphenyl]-4,4-diyl)bis(3-(4-
B chlorophenyl)-3,4-dihydro Ca4H30N206Cl> 753 240-242 Pale 68 6.25 | (EtOAc:n-hexane)
7 benzo [e][1,3]oxazepine-1,5-
dione) yallow 91
HoC Hy 4,4'-(3,3-dimethyl-[1,1'- 0.76
Z >—,E—NAH—N—E{_© biphenyl]-4,4'-diyl)bis(3-
B Oi\@ O é/io phenyI-3,4-dihydrobenzole] CaaHa2N2Os 684 | 225228 | grew | 71 7 | (EtOAc:n-hexane)
8 [1,3]oxazepine-1,5-dione)
2:1
4,4'-(3,3-dimethyl-[1,1- 0.83
biphenyl]-4,4'-diyl)bis(3-(2-
B O O hydroxyphenyl)-3,4-di C4H32N,04 716 212-214 | orange| 59 7.5 | (EtOAc:n-hexane)
9 hydrobenzol[e][1,3]
oxazepine-1,5-dione) 2:1
4,4'-(3,3-dimethyl-[1,1-bi 0.59
phenyl]-4,4'-diyl)bis(3-(4-(di
B1o methylamino)phenyl)-3,4-di CasH42N4Os 770 238-240 red 78 8 | (EtOAc:n-hexane)

3 3
HiC CH
AN H H /
N -C—N N—C: N
7 N 0 N\
0 o)
0 0

hydrobenzol[e][1,3]
oxazepine-1,5-dione)

2:1
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2.3.7.General procedure for Synthesis of bis -1,3-oxazepine-4,7-dione
derivatives [B11-Bis]

H,C CHj
dry C6H6
—C=N r, o ‘ H H
60°C, (5- 7h) Ar—C-N N-C—Ar
O ALE.

A0 O\
[B;-Bs] o) o
[By1-Bysl
O o D O
OCHs
Byl [Bysl [By3] [By4l [Bys]

Scheme (2-7) : Synthesis of bis-1,3-oxazapine-4,7-dione derivatives [B11-Bis ]

Amixture of equimolar amounts (0.0006 mol) of Schiff bases
derivatives [B;-Bs] and maleic anhydride (, 0.1176g ,0.0012 mol) in dry
benzene (20 mL) was refluxed with stirring on a water bath at 60°C for (5-7
h.) . TLC (ethyl acetate :n -hexane , 2 : 1) showed that the reaction was
completed . Then, the solvent was removed under reduced pressure and the

resulting colored crystalline solid was recrystallized from ethanol .

Table (2-8) shows the structures, molecular formulas, molecular weights,
melting points, yield % and R; values of the synthesized compounds [B1:-Bis].

Table (2-9) shows the (C.H.N.) elementary microanalysis data of the
synthesized compounds [Bi11-Bis].
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Table (2-8) : The physical properties of compounds [B11-Bis]

Com. M.Wt. 0 Yield R.T.
. Structural formula Name M.F. g/mol M.P.°C | Color % ) R
ocH, A o 3,3'-(3,3'-dimethyl-[1,1'- 0.63
- . ' L biphenyl]-4,4"diyl) bis
B . j\}o ) @ (2-(2,25-3dldmi$tgoxylpgenyl) CaoH26N2010 704 178 | orange 78 5 (EtOAC:n-hexane)
11 3 & ~ OCH, -z,o-0Inydro-1,o-
° ° oxazepine-4,7-dione) (dec.) 2:1
H3C, CHs g-’ 3}’1— (3 , 3I;|—(1| Teéhyll)'él y g.é' 0 . 69
H_ H iphenyl]-4,4'-diyl)bis(2-
B, : 30\)0 O {; i d(.ﬁ'ycé‘r'c?r{’%“(?%?e'&ﬁé CasH2sN206Cl2 | 653 196 Pale 82 6 (EtOAc:n-hexane)
- AN 1,90 -
° ° 4,7-dione) (dec.) | yellow 2:1
b 3,3-(3,3-dimethyl-[1,1- 0.71
&E_N O O N_E@ blﬁhen Ig—4,4‘_—d|yl)b|s%2—
By 3\)0 Ou poigyz/e-p_,r?édlllh%/%r_g-l,) - CasH2sN20s 584 198 grew 73 6 (EtOAc:n-hexane)
o o Ine-4,/-aione
(dec.) 2:1
oH HoC o HO 3,3-(3,3-dimethyl-[1,1'- 0.66
M O O o b(lghhen I]—4,4‘Hd|yllgb5352—
<:§ - ‘ ‘ < Z > 2-hydroxyphenyl)-2,3- CasH2sN20 616 195 rew 61 6.5 (EtOAc:n-hexane
B1s b S 4 7 dihydro-1,3-oxazepine- sorieeties g ' ’ )
O)\)O O/&\/go 4,7—di0ne) (dec )
: 2:1
HyC CH,
"\ /o 363'}&3’3'[(1Tftgyliglﬁll- N
H H iphenyl]-4,4'- i
Bis /N% O O {1\0\@4\ (f(4-(3’ir]neth lamino) CaoHasN4Og 670 162-164 |  red 87 7 (EtOAc:n-hexane)
HsC 5 / 0 ) N 5 CH,

phenyl)-2,3-dihydro-1,3-
oxazepine-4,7-dione

2:1
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Table (2-9) : (C.H.N.) analysis data of bis -1,3- oxazepine-4,7- dione

derivatives [Bs-Bis]

Com. M.Wt. Calculated /Found
C% H % N %
71.64 4.97 3.48
Be 804
71.09 5.04 3.42
70.11 3.98 3.71
B~ 753
70.74 4.85 3.96
77.19 4.67 4.09
Bs 684
77.68 4.34 4.23
73.74 4.46 3.91
Bg 716
73.49 448 3.77
74.80 5.45 7.27
BlO 770
74.55 5.56 7.09
68.18 5.11 3.97
Bll 704
68.45 5.43 4.88
66.15 3.98 4.28
B 653
66.23 4,38 4.41
73.97 4.79 4.79
Bis 584
73.75 4.42 452
70.12 4.54 4.54
814 616
69.24 413 428
71.64 5.67 8.35
B]_5 670
70.65 5.62 8.31
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Chapter Three Results and Discussion

3- Results and Discussion

3.1. Synthesis of 5,5'-((3,3'-dimethyl-[1,1'-biphenyl]-4,4'-diyl) bis(diazene-
2,1diyl))bis (2-hydroxybenzaldehyde) [A]

A coupling reaction between the bis diazonium salt of o- toludine
and equimolar quantity of phenoxide salt of 2-hydroxybenzaldehyde as
coupling reagent at (0-5)°C afforded bis-azoaldehyde derivative® [A]

as indicated in scheme (3-1).

HaC CH
NaNO,/HCI 3 3
oo ®o
2 050 o CIN=N PaWat T
gHO_

H3C CH 2 / NaOH

2
SXS) ® 0O
_
IR S e ﬁ}HQ
-0

Scheme (3-1) : Synthesis of bis-azoaldehyde derivative [A]
The coupling reaction is an electrophilic substitution in aromatic
systems which proceeds according to the proposed mechanism® shown

in schemes (3-2 and 3-2a).

s H
a8 e
\ + 2N !
2(C| ” 2 lﬁl:
o ()
H H
A I 2H,0 @ [y | 2H
H-O@ HoN NHoH-0® — — > O=N—N N—N=0 — =
h |
‘_/ vN |1| H

O
e e ce eV RR. o® . .. .. . /\‘ﬁ
—N I}I—N=O~74‘ H HO—-N=N O O N=N-OH——>
H H
@ .. FY ) -2H,0 [SoZ e A D
n— SR Y )RR N=N NN
H H
- @ @ ..
N=N N=N

Toludylbisdiazonium cation

Scheme (3-2): Mecansim of formation of o - tolidylbisdiazonium cation
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H

OG-t
@ @H

Scheme(3-2a): Mechanism of coupling reaction

The FT-IR spectra, figure (3-2) of bis-azoaldehyde derivative [A]
showed disappearance of the sharp bands at (3468,3410) cm? and
(3373,3338) cm? attributed to the asymmetric and symmetric stretching
vibrations of amino groups (-NH,) in o-toludine, the spectrum also showed
disappearance of the sharp and strong band at 1624 cm™ due to the scissoring
bending vibration of (-NH,) groups and appearance of sharp and strong band
at 1653cmassigned to the stretching vibration of carbonyl groups®(C=0)
,this band was shifted towards lower frequency due to intramolecular
hydrogen bonding with ortho-hydroxy group®®, the spectrum also appeared
broad band at 3416cm™ attributed to the stretching vibration of hydroxy

group. Other bands with their interpretation were summarized in table (3-1).
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3.2. Synthesis of bis-azoimine derivatives [A1-Asg]

A condensation reactions between bis-azoaldehyde derivative [A] and
some selective primary amines and a hydrazine (cyclohexyl amine,
phenylhydrazine, 2,4-dimethylaniline, 4-methoxyaniline, aniline and 4-
bromoaniline) respectively in the presence of two drops of glacial acetic
acid as catalyst in absolute ethanol resulted formation of bis-azoimines
[A1-A¢] as shown in scheme (3-3).

HsC CH,
abs EtOH/H
HO N:N N:N OH+2Ar —NH, —————» N:=N N:=N
70°C, (12-18h.)
OHC CHO
[A]

ArN= C [Al A6] C NAr

H
H5C
O D Do Droons )+ s
H

(A4 [A,] [As] (A4l [As] [Aql

Scheme (3-3) : Synthesis of bis — azoimine derivatives [A1-As ]

The condensation reaction ©® proceeds via elimination of two H,0O

molecules as shown in the following proposed mechanism .Scheme (3-4).
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HOQN=NN=N~Q»OH
H—C
H—C O-
I )
. \v ®
H
®
H H H
\69 96/
LA N
H—C C—H
N b
/_I-T—®C C—H
Ar—NH, H@—N=N O O N=N OH "\
Ar—NH,
H OH c;\‘H
‘lo | | (e
Ar—n <|: N=N N=N T
5 H oH o
P.T. PT
T H
ob—+ ob .
N 5
Ar——N Cc N=N O O N=N C——N—Ar
Kot | ||
H Y H H
OH OH
“H,0/ H “H,0/ H
Ar——N (I; N=NN=N ?—N Ar
"o oh

Scheme (3-4) : Mechanism of formation of bis-azoimines [A1-As]
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FT-IR spectrum, figures (3-3) - (3-8) at v (cm™) (KBr) of all synthesized
bis-azoimines compounds [A;-Ag¢] illustrate good evidence that the reactions
happened successfully by disappearing the strong band at 1653cm™ belong to
the stretching vibration of (C=0) group and appearing strong band at lower
frequencies at the general range (1629-1600) cmattributed to the stretching

vibration of imine groups®”(C=N).

interpretation were summarized in table (3-1).

Table (3-1) : FT-IR data of the synthesized bis - azoimine derivatives

[A1-As ] in cm™

Com.

no.

FT-IR bands

[A]

3416 and 3251 (UO-H), 3045 (DC-H,benzene rings), 2922 (Uas.c-Hm,CHe),
2835 (UsC-H,CHs),2758(Uc-H aldenyde), 1653 (Uc=0),1602, 1518 and
1471(UC:C,benzene rings),1461(8as-C-H, CH3),1375(83-C-H, CH3),1329
and1278 (UC-N),1103(UC-O,phenol),8951837’756 and 698(80.o.p C-H;

benzene rings)-

A1

3444 (UO-H),3036 (UC-H, benzene rings),2928 (Uas-C-H,CHz,cycIohexane),
2854 (Vs.c.HicH cyclohexans), 1629 (Uc=n), 1598 and 1489( Vc=c

,benzene rings),1448 (Ssciss-C-H,CHZ, cyclohexane),]-?’79 (SS-C-H, CHS),1346 and
1284 (UC-N),1103(DC-O,phenol), 889 ,833,749 and 692( 0 0.0p C-H,

benzene rings)-

3423 (Vo) ,3307(0n11) ;3034 and 3001 ( Uc-t, benzene rings), 2943
(Uas-C-H,CHs), 2899 (Us-C-H,CHs), 1600 (UC:N),1572 and1489
(UC:C,benzene rings),1442( SS-C-H,CH3)11398(68-C-H,CH3);1348 and 1288
(Vcn),1105(Vc-0,phenot),852,827,786,746 and 690(8o.0p c-H,penzene
rings)-
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A3

3435(UOH),3037 and 3010 (UC-H,benzene rings);zg?o (Uas.C-H,CHe), 2872
(DS.C-H’CHg) ,2812 (UC-H,imine) ,1612 (Uc:N),1582and1487(Uc:c, benzene
rings),1442 (éas-C-H, CH3),1396 (SS-C-H,CHS); 1350, 1282 (UC-N),
1105(0c-0,phenot),896 ,835 ,823 ,717 and 671(d o.0.p. c-H benzene rings)-

As

3433 (Vo-H), 3041 and 3001(Uc-Hpenzene rings), 2943  (Vas.c-
H.cH:),2899 (Us.c-H.chs) ,2833 (U c-Himine) ; 1618 (Uc=n), 1599,1506
and 1485 (Uc=c penzene rings), 1442 ( Sas.c-H, cH3),1398(8 s.c-H,cHs) 1348
and 1288 (vc-n),1105 (vc-o,phenot), 1031 (Us.c-o-c ether) 902, 877, 835,
788,756and717(6 0.0.p C-H ,benzene rings)-

As

3431(UO-H), 3034 (UC-H, benzene rings), 2920 (Uas.C—H,CHa),2848 (DS-C-
i) 11618 (Uemn), 1593, 1572 and 1485 ( Uc=c penzene rings), 1456
(UaS.C-H’ CH3),1438 (DN:N),1398 (Us.C-H, CH3),1350 and 1282 (UC-N),
1103 (vc-o0,phenat),895 ,871 ,821, 783, 758 and 690 ( 6 .op.cH

,benzene rings)-

As

3433 (UO-H),3O41 (UC-H,benzene rings), 2953 (Uas.C-H,CH3)’ 2922 (US.C-
HscHs),1616 (Uc=n), 1587, 1572 and 1483 (Uc=c penzene rings), 1458
(SaS.C-H’ CH3),1435 (UN:N),1394 (85,c-|-|, CH3),1350 and 1282 (UC-N )
,1103 (Vc-0,phenot), 1072 (Vc-gr), 889, 875, 825, 777, 740 and 694

(6 0.0.p.C-H ,benzene rings)-

53




Chapter Three Results and Discussion

3.3.Synthesis of bisazobis -1,3-oxazepine-4,7-dione derivatives
[A7-A12]
This series of bis-1,3-oxazepine derivatives was obtained via a (5+2—
7) cycloaddition reaction between equimolar amount of phathalic anhydride
as five-membered component and the synthesized bis-azoimines [A;-Ag] as

two-membered components®® in dry benzene as indicated in scheme (3-5).

HC CHs
—S >—N=NHN=N—< E—OH
dry C¢H, O O
HO N=N N=N OH+2 VT /Ar
7sc (17-24 h) o-cH HB,C\N
N
A5 A o
ArN=C—H [A- Agl H—C=NAr @O\Ar [A7.- A1l o)’\é

). _E_Q ?Q:ycm ar= ) —E-@ ,Hf@cm
[A4] [A,] [As] [A7] [As] [Ao]

A ook, > s LD - Noors - e
[A4] [As] [Ag] [Agol Ayl Al

Scheme (3- 5) : Synthesis of bisazo bis -1,3 oxazepine- 4,7-dione derivatives [A7-A12]

This type of cycloaddition reactions involves addition of five atom
from the first compnent (Maleic anhydride) to two atoms from the second
compnent (imine group) to form a seven-membered 1,3-oxazepine ring.The
cycloaddition is believed to proceed via formation of four-membered cyclic
transition state (i.e.concerted process)®® in which the participating orbitals

should be in the same plane®® as indicated in scheme (3-6).
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Scheme (3-6) : Approximate transition state geometryfor addition of Maleic

anhydride to imine groups

The (C.H.N.) elementery microanalysis, table (2-5) of bisazo bis -1,3
oxazepines [A7-A;2] showed good agreement between the calculated and

found values.

The FT-IR spectrum, figures (3-9) - (3-14) of compounds [A7-Aj;]
illustrate good evidence that the cycloaddition reactions happened
successfully through disappearing the strong band at the general range
(1629-1600) cm™ which attributed to v (C=N) and appearing of one or
two bands at frequency relatively higher than that of (C=N) group at
(1714 and 1656) cm™?,1693cm™,1689cm™,1691cm?,(1707and1680) cm™*
,(1716 and 1649) cmand (1716and1656) respectively attributed to the
stretching vibrations of carbonyl groups (O=C-O) and (O=C-N) inside
oxazepine ring respectively.lt is important to refer that appearance only
one band for (C=0) groups insideoxazepine ring due to the vibration
coupling interactions. Other caracteristic bands with their interpretation

were summarized in table (3-2).
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Table (3-2): FT-IR data of the synthesized bisazo bis -1,3-oxazepine-4,7-

dione derivatives [A7-A12]

Com.

no.

FT-IR bands

A7

3363 (DO-H), 3051 (UC-H,benzene rings),2928 (Uas.C-H,CHz,cyclohexane)
,2854 (Us.C-H,CHZ,cycIohexane), 1714 (UC:O,O:C-O,oxazepine), 1656 (UC:O,
O=C-N ,oxazepine),l597 and 1481(UC=C,benzene rings), 1452 (6sciss-C-H,CH2
cyclohexane), 1371(85.C-H,CH3), 1278 (UC-N), 1103 (UC-O,phenol)’Sgli
831,759 and 702 (00.0.p.C-H,benzene rings)-

As

3497 (UO-H), 3288 (UN-H), 3034 (UC-H,benzene rings), 2953 (Uas.C-H,CHE)

2874  (Vs.cHcHs), 1693 (Uc=0,0=C-0ando=C-N,oxazepines  vib.coupling),
1597,1572 and 1487 (UC:C,benzene rings), 1396 (SS.C-H, CHa), 1274

(UC-N), 1115 (D-C-O,phenol), 806,748,694 (So.o.p.C-H, benzene rings)-

Ao

3406(vo-n), 3080and 3012(Uc-H, benzene rings);2974(Vas. c-H,cHs)
2897 (v sc-HcrHs), 2816(0c-H,oxazepine), 1691 (Uc=0,0=c-0 and 0=CN
,oxazepine,vib.coupling), 1587 and 1404 (UC=C,benzene rings),1494( Uas.Noz),
1280 (Uc-N),107O (Uc-oyphenm),908,829,800,740 and 673(80_0,p,c-|-|,

benzene rings)-

A1o

3427(Uo-|-|), 3101and 3014(Uc-|-|, benzene rings),2923 (UaS, C_H,CHa)
,2870(Vs.c-HcHs), 1707 (Uc=0,0=c-0 oxazepine); 1680(Uc=0,0=c-n
,oxazepine),1514(UC:C,benzene rings),1394(65.C-H,CH3), 1284and1255(UC-
N),1072(DC-O,phenol),1030(DS-C-O-C,ether) 902, 827,787 ,759 and 702

(80.o.p.C-H,benzene rings)-

An

3319 (Vo-1),3130 and 3055 (Vc-, benzene rings),2985 and 2923(Vss.
c-H,cHs) ,2875(0 s.c-h,chs), 1716 (Uc:o,o:c-o,oxazepine),1649 (Uc=0, 0=c-
N,oxazepine), 1602,1543,1506,1491 and 1454( Uc=c,benzenerings), 1440
(Sas-C-H, CH3) R 1394(85,(;44, CHs), 1330 and 1242 (UC-N), 1087 (U-C-O
,phenol) ,891,827,750 and 690 (60.0.p.C-H,benzenerings)-

JANP)

3315(UO-H), 3055 (UC-H,benzene rings), 2924 (Uas-C-H,CHS),2860 (Us- C-H
,CH3)1 1716(UC:O,O:C-O,0xazepine),1656(UC:O, O=C-N ,oxazepine), 1610,1548
and 1485 (Uczc),1386 (SS-C-H, CHs) 1282 and 1247 (Uc-N),llll(Uc-
ophenol), 1074 (vc.e:),885, 819, 796, 763, 732 and 698 (Soop.c.

H,benzene rings)-
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3.4. Synthesis of bisazobis -1,3-oxazepine-4,7-dione derivatives [A13-Aisg]

The synthesized bisimines [A;-Ag] were also introduced in (5+2 —
7) cycloaddition reaction with maleic anhydride as five-membered
component to obtain a second series of bis-1,2-disubstituted-1,3-oxazepine-

4,7-dione derivatives [Ai3-Asg] as indicated in scheme (3-7).

75°C, (17-24) h.) ob\m

AN=C  [Ag--Ag | [Ag3-Aggl

H

HaC
Ar :~<:>, _N@,-@ms, @OCHw—@: _@Br Ar —Oa—z@,i@cm,‘@ocm,_@, _QBr

[Ad A 1A Ad Al [Ad Al Al [Asl [A (Al (Al

Scheme (3-7) : Synthesis of bisazo bis- 1,3 oxazepine- 4,7-dione derivatives [A13-Ais]

The (C.H.N.) elementery microanalysis table (2-5) of bisazo bis -1,3
oxazepines [Ais-Aig] showed good agreement between the calculated

and found values.

The FT-IR spectrum, figures (3-15) - (3-20) of compounds [A;3-Assg]
provide good evidence that cycloaddition reactions took place successfully
through disappearing the strong band at the general range (1629-1600) cm™
which assigned to v (C=N) and appearing one or two bands at frequency
relatively higher than that of (C=N) group at (1703 and 1656) cm™,1691cm
1(1716 and 1641) cm?,1701cm™, 1699cm™ and 1705 cm™ respectively
attributed to the stretching vibrations of carbonyl groups (O=C-O) and
(O=C-N) inside oxazepine ring respectively.lt is important to refer that
appearance only oneband for (C=0) groups inside oxazepine with their
interpretation were lisited in table (3-3).
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Table (3-3) : FT-IR data of the synthesized bisazobis -1,3-o0xazepine-4,7-dione

derivatives [Ars-Agsg]

Com.

no.

FT-IR bands

A1

3236 (DO-H), 3055 (UC-H, benzene rings), 2935 (Uas.C-H,CHZ,cyclohexane), 2858
(US.C-H,CHZ,cyclohexane), 1703 (DC=0,0=C-O,oxa2epine), 1656 (UC=O, 0O=C-N ,oxazepine),
1591,1523 and 1481 ( Uc=c penzene rings), 1375(ds.c-H, che), 1313and 1280
(UC-N),1097 (UC-O,phenol), 846, 742 and 704 (So.o.p.C-H,benzene rings)-

JARY

3498 (Vo.t), 3360 (UN-+),3095(Vc.H, benzene rings),2939 (Vas.c-tichs) ;2838
(Vs.c-h,che), 1691 (Vc=0,0=c-Oand O:C-N,oxazepine,vib.coupling), 1572 and 1516
(UC=C,benzene rings), 1392 (SS.C-H, CH3)1365 and 1267 (UC-N),1118(UC-O,phenol),
869,749 and716 (So.o.p.C-H, benzene rings)-

Ais

3429 (vo-n), 3087 and 3019 (Uc-Hbenzene rings),2976 and 2920 (Vasc-H
cH3),2860  (Usc-Hchs), 1716 (Uc=0,0=c-0,0xazepine), 1641 (Uc=o0, o=c-
N,oxazepine),1604, 1547 and 1489 (UC:C,benzene rings),1458(6as.C-H, CHS),1379
(Bs.cncr), 1344 and 1287(0cn), 1105(vc.0,phenol), 893,854,825, 810, 767
and 712 (So.o.p.C-H, benzene rings)-

JANTS

3265 and 3203 (vo.),3063 and 3018( vc.H, benzene rings), 2952 and
2922(Vasc-Hers), 2843 (Us.c-hicrs), 1701 (Uc=0,0=c-oand o=c-N
,oxazepine,vib.coupling), 1622(UC:C,oxazepine), 1550,1523,1506 and 1404
(UC=C,benzene rings), 1325 (SS.C-H, CHS), 13053nd1278 (UC-N),1176(UC-O,phenol),
1033 (Vs.c-0-c ether), 887,833,817,803, and 756 (80.0.p.Cc-H; benzene rings)-

A7

3275 and 3207 (UOH),3101and3009( Uc-H, benzene rings),2879 (US.C-H,CH3)
,2854 (UC-H,oxazepine),1699 (UC:O,O:C-O and O:C-N,oxazepine,vib.coupling), 1626
(UC:C,oxazepine), 1545 and 1494 (UC:C,benzenerings), 1448 (aas.C-H, CHS),
1325and1269 (Vc-n),1153(V.c-0,prenor); 900,850, 832,759 and 715 (5o.0.p.c-

H,benzene rings)-

Ais

3510, 3425, 3357, (Uo.+), 3080 and 3014(Vc.tpenzencrings)s 2942(Vas.c-n
,CH3), 287O(US.C-H,CH3),1705(UC:O,O:C-Oand O:C-N,oxazepine,vib.coupling),1624 (UC:C
y Oxazepine ), 1576,1543,1516 and 1491 (UC:C,benzene rings), 1392 (SS.C-H, CH3)
, 1315 and 1257 (0c.n),1107 (Uc.o,phenor), 1074(0c.s:), 900 ,858, 82,767,
736 and 682(8o.0.p.c-H,benzenerings) -
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3.5. Synthesis of bisimine derivatives [B1-Bs]

A condensation reaction between o- Tolidine and equimolar
quantity of aromatic aldehydes (2,5-dimethoxybenzaldehyde, 4-
chlorobenzaldehyde, benzaldehyde, 2- hydroxybenzaldehyde and 4-N,
N- dimethylaminobenzaldehyde ) respectively in presense of glacial
acetic acid as catalyst in absolute ethanol afforded bisimine derivatives

[B1-Bs] as indicated in scheme (3-8).

HaC CHs
b EtOH/H
NHz + 2Ar—CHO 2" A ooy N=C-Ar
70°C, (3 4h.) A H
HO [B1-Bs]
HaCO oH
- e O D A
\
OCH3 CH
[By] [B,] [B;] [By4] [Bs]

Scheme (3-8) : Synthesis of bisiminederivatives [Bi- Bs ]

FT-IR spectrum, figures (3-21) - (3-25) of all synthesized bisimine
derivatives [B;-Bs] illustrate good evidence that the condensation reactions
happened successfully by disappearing the sharp bands at (3468,3410) cm-
land (3373,3338) cmwhich attributed to the asymmetric and symmetric
stretching vibrations of the two amino (-NH3) groups in o-tolidine,also
disappearing the sharp and strong band at 1624cm™ due to the scissoring
bending vibration of (-NH) groups and appearing sharp and medium-strong

band at lower frequencies at the general range (1627-1593) cm™ assigned to
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the stretching vibration of imine (C=N) group®®. Other data of functional

groups were shown in table (3- 4).

Table (3-4): FT-IR data of the synthesized bisimine derivatives [B1-Bs]

Com. FT-IR bands

no.

3055 and 3007( Uc-w penzene rings); 2949 and 2916 (Vas.c.+i.chs), 2833
Bl ( Us,c-H,CHa),].GZO (Dc:N),l595 and1494 (UC:C,benzene rings),l456
(Sas,c-H,CHg),1369(85_(:44, CH3),1301 and 1267 (UC-N),1217(Uas.C-O-
C,ether),1039 (Us.C-O-C,ether), 866,808 and 705 (60.o.p.C-H,benzene rings)-

3061 and 3022(UC-H,benzene rings),2972 (Uas.C-HyCHS), 2874 (US.C-H
B2 ,CH3)11622 (UC:N),1593,1562 and1485 (DC:Cybenzenerings),l444 (8as.C-
H,CH3),1361(85,C-H, CHs), 1286 (Uc-N),1087(Uc-c|), 877,825and 730

(UC-H 0.0.p.s benzene rings)-

3059 and 3024( Uc-H,benzene rings),2984 (Uas.C-H,CH3), 2918 (Us.C-H
Bs | o1),1627 (Uc=n),1608,1572 and1483 (Uc=c enzene rings), 1448(Sas.c-
ncre), 1371 (Bs.con, ore), 1307(0cn), 877,812, 758,708 and 690

(6o.o.p.C-Hbenzene rings)-

3421(Vo.), 3055 and 3032(Vc.H penzens rings), 2985 and 2939 (Uas,
C-H ,CHS); 2904 ( Us.C-H,CHs),2715 (UC-H,imine group),1612 (UC=N),1566
B4 and 1483 (UC:C,benzene rings), 1454 (Sas.C-H,CHS),1367(83.C-H,
c+),1301and1278 (ve.n),1182(vc.0, prenor), 890,868, 853,808 and
750 (So.o.p.C-H,benzene rings)-

3049 and 3012(Vc- penzene rings), 2983 and 2945(Vzs c.ticrs), 2897
and 2862 (Us-C-H,CHs), 2810 (UC-H,imine group),1593 (Uc:N),1525
BS and1479 (UC:C,benzene rings),:|-437 (Sas.C-H,CHS),1361(83.C-H, CH3),1315
and 1228(Uc-N), 877,815and 715(60.0.p.C-H,benzenerings)-
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3.6. Synthesis of bis -1,3-oxazepine-4,7-dione derivatives[Bes-B1o]

A (5+2——=7) cycloaddition reaction of equimolar amount of
phathalic anhydride and the synthesized bisimines [B;-Bs] was used for
synthesis a series of bis-1,2-disubstituted-1,3-oxazepine-4,7-dione

derivatives [Bs-B1g] as shown in scheme (3-9).

H;C CHj

0

dry C¢Hg
Ar—l(_|)=N N=(H3-Ar+2 0 > (I-:| N N H
60°C,68h) o C\O—Af
N 4
0] 0 0
(0] [0}
[B;-Bs]

[Bs-Byol
H3CO HO CHy
Ar = —Q : —@-m LD @ : —@—N\
OCH, CH,
[Bg] (B;] [Bg] [By] [Byo]

Scheme (3-9) : Synthesis of bis-1,3-oxazapine-4,7-dionederivatives [Bs—B1o]

The (C.H.N.) elementary microanalysis, table (2-9) of the synthesized
compounds [Bs-Bi1o] showed good agreement between the caculated and

found values.

The FT-IR spectrum, figures (3-26) - (3-30) of compounds [Bs-Bio]
illustrate good evidence that the cycloaddition reactions took place
successfully by disappearing the band at the general range (1627-1593) cm
which attributed to v (C=N) and appearing one or two bands at ( 1701,1658)
cm?, (1699,1654) cm?, (1695,1637) cm™,1693 cmand (1697,1660) cm™,
the first one assigned to stretching vibration of (C=0) group in (O=C-O)
inside oxazepine ring while the second attributed to the streching vibration
of (C=0)1% group in (O=C-N) inside oxazepine ring. Other characteristic
bands with their interpretation were listed in table (3-5).
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Table (3-5) : FT-IR data of the synthesized bis -1,3-0xazepine-4,7-dione
derivatives [Bs- Bio]

Com. FT-IR bands

no.

3026(UC-H,benzene rings), 2897 (Uas.C-H,CHS), 2835 (US.C-H,CHS), 1701
(UC:O,O:C-O,oxazepine), 1658 (UC:O,O:C-N,oxazepine),158971519 and 1496
86 ( UC:C,benzene rings), 1450 (Sas.C-H, CH3), 1390 (SS-C-H; CHB),1286 (UC-N )

,1222 (Uas-C-O-C,ether),lO74 (Us-C-O-C, oxazepine),1039(US.C-O-C,ether),
914,808,742 and 705 (60.0.p.C-H, benzene rings)-

3026 (UC-H,benzene rings)12928 (Uas.C-H,CHS ), 2893 ( Us.c-H ,CH3),1699
(UC:O,O:C-O,oxazepine), 1654 (UC=O,O:C-N,oxazepine), 1589, 1518 and
B7 1 1491( vc=cpenzene rings), 1448 (Sasctr cr),1310 and1290 (ven )
,1080 (vc-c1), 912 , 879 , 808, 740 ,700 and 680 (8¢.0.p.c-H, benzene

rings)-

3167 and 3030 (Uc-Hbenzene rings), 2868br (Vas. and s.c-H,CHs,interacted),
1695 (UC:O,O:C-O,oxazepine) ,1637(DC=O,O:C-N,oxazepine),1587,1529 and
Bg 1491 (DC:C,benzene rings),1446 (Sas.C-H,CH3),1361(85.C-H, CH3),1311 and
1276 (0cn), 1072 (Vas.cooxazepine), 910, 877, 806, 761 and
698(8o.o.p.C-H,benzene rings)-

3437 (vo-H), 3086 and 3022 (Uc-H, benzene rings); 2989 (Vas. c-H,cHs),
B9 2885 (DS.C-H,CH3), 1693 (UC:O,O:C-O and O=C-N, oxazepine,vib.coupling) ,1587,
1518 and1500 (Uc=c benzene rings), 1446 (8as.c-H, cha), 1371 (8s.c-v, cri)
,1285 and 1278 (vc-n), 1072 (Uas.c-0,0xazepine), 910,794,738 ,700
and 682 (8o.0.p.c-H, benzene rings)-

3103 and 3024 (Uc-t+penzene rings), 2980 and 2899 (Vas.c.+ chs), 2862
and 2812 (8sc-H.chs), 1697 (Uc=0,0=c-0oxazepine), 1660 (Uc=00=c-N
BlO ,oxazepine),1589,1545, 1525 and 1481(UC:C,benzene rings),1437(6as.C-H,
CH3), 1361(65,(;44, CH3), 1313,1278 and 1232 (UC-N), 879, 815 and
740 (60.o.p.C-H,benzene rings)-
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3.7. Synthesis of bis -1,3-oxazepine-4,7-dione derivatives [B11-Bis]

The synthesized bisimines [B;-Bs] were also introduced in (5+2—>
7) cycloaddition reaction with maleic anhydride as five-membered
component to produce a series of bis-1,2-disubstituted-1,3-oxazepine-

4,7-dione derivatives [B1:-Bis] as indicated in scheme (3-10).

dryC6H6
Ar—C=N O O N==c~— A+ 2 l 60°C. (57h) Ar—C N O O C—Ar

[B4-Bs]
[By; - BIS]
H3CO HO, S
e s R S S ¥
OCH; CHs
Bl [B2] [Bysl [By4l [Bys]

Scheme (3-10) : Synthesis of bis-1,3-oxazapine-4,7-dionederivatives [B11-Bis]
The (C.H.N.) elementary microanalysis, table (2-9) of the synthesized

compounds [Bi1;-B1s] showed closeness between the calculated and found

values.

The FT-IR spectrum, figures (3-31) - (3-35) of compounds [B1;-Bs]
provide good evidence that cycloaddition reactions happened successfully
through disappearing the band around (1627-1593) cm which assigned to
the stretching vibrations of (C=N) groups and appearing strong band at (
1712,1705,1712,1710 and 1710) cm™ respectively belong to v (C=0) in
(O=C-0) and (O=C-N) groups inside oxazepine ring due to the vibration
coubling. Moreover, the spectra of compounds [B1:-B14] appeared medium
band at (1629,1627,1623 and 1622) cm™ respectively which attributed to v
(C=C) inside oxazepine ring. Other caracteristic bands with their

interpretation were summarized in table (3-6).
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Table (3-6) : FT-IR data of the synthesized bis -1,3-0xazepine-4,7-dione

derivatives [B11-Bis]

Com. FT-IR bands

no.

3051and 3001( UC-H,benzene rings), 2986 (Uas.C-H,CHS), 2841 (US.C-H ,CHS)
,1712 (UC:0,0:C-O and O:C-N,oxazepine,vib.coupling), 1629 (UC=C,oxazepine),
B11 | 1573 ,1529 and 1492 ( Uc=c penzene rings), 1451 (Sas.c-tcrs), 1359 (Ss.c.
H, CH3), 1305 and 1278 (UC-N), 1219(Uas-C-O-C,ether), 848, 813and
716(80.0.p.C-H,benzene rings)-

3041( Uc-H,benzene rings),2980 (Uas.C-H,CHS),2861 ( US.C-H,CH3) ,1705
(UC:O,O:C-O and O:C-N,oxazepine,vib.coupling),1627 (UC:C,oxazepine), 1587,1566
B]-Z ,1533 and 1489 (UC:C,benzene rings),1450(6as.C-H, CHS),1355 (SS.C-H,
CH3),1292 (Dc-N),logl(Uc-c|), 892, 852 and 825(60,0,p_c-H, benzene

rings)-

3049 ( UcC-H,benzene rings), 2929 (Uas.C-H,CHS), 2860 (US.C-H ,CH3), 1710
(UC:O,O:C-O and O:C-N,oxazepine,vib.coupling),1623 (UC:C,oxazepine), 1554,
1533 and 1492 (Uc=cbenzene rings), 1301 (vc-n),889, 850, 821, 752
and 690 (00.0.p.C-H,benzene rings)-

Bis

3392(UO-H), 3051(UC-H,benzene rings), 2985 (Uas.C-H,CHS),2874 (US.C-H

,CH3)11710 (DC:O,O:C-O and O:C-N,oxazepine,vib.coupling),1622 (UC:C,oxazepine ),
Bl4 1575, 1529 and 1489 (UC:C,benzene rings),1434(8as_C-Hy CH3),1381 (83.(:_

H, cHe), 1271 (ven),1152 (vc-o,phenol), 856,817,771,750,711 and 682

(60.o.p.C-H,benzene rings)-

3039( UC-H, benzene rings), 2982 and 2939 (Uas.C-H,CH3), 2899 (US-C-H
,CH3), 1710 (UC:O,O:C-O and O:C-N,oxazepine,vib.coupling),1589 (UC:C,oxazepine
BlS ),1535 and 1489 (UC:C,benzene rings),1448 (6as-C-H, CH3), 1392 (6(:-|-|,
N(CH3)2),1359 (65.c-|-|, CHs),13O7 (Uc-N), 848, 817,781 and 723

(60.o.p.C-H, benzene rings)-
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'H NMR spectra

'H NMR spectra, figure (3-36), ([LHz, DMSO-ds) of compound [A7]

showed the following signals in & (ppm) : The signal at (1.061-1.344) ppm
attributed to protons (a) in cyclohexane rings, (quintet,4H,4xHa). The
signal at (1.401-1.591) ppm belong to protons (b) in cyclohexane rings,
(quintet,8H,8xHb). The signal at 1.70 ppm due to protons (c) in
cyclohexane rings, ( quartet,8H,8xHc). The signal at 1.811 ppm assigned
to protons (d) in cyclohexane rings, (quintet,2H,2xHd).The signal at
(2.442-2.569) ppm attributed to DMSO solvent. The singlet signal at
2.889 ppm assigned to methyl groups protons, ( 6H,2xCHs). The signal at
(3.675-3.690) ppm due to H,O in DMSO.The signals of aromatic protons
and protons of (C-H) groups inside oxazepine rings appeared at the range
(6.850-9.140) ppm.The signals of phenolic hydroxy groups protons
appeared at 10.447 ppm as sharp, (11.382-11.993), 14.114 and 14.665
ppm as broad, (2H,2xH-0).

'H NMR spectra, figure (3-37), (LHz, DMSO-ds) of compound [Ag]

showed the following signals at 6 (ppm): The signal at (2.403-2.569) ppm
attributed to DMSO solvent.The singlet signal at 2.735 ppm assigned to
methyl groups protons, (6H,2xCHg;). The broad signal at (3.228-3.496)
ppm attributed to H,O in DMSO. The two signals at (4.221-4.293) ppm
and 4.526 ppm belong to protons of (N-H) groups, (2H,2xN-H). The
signals of aromatic protons %Y and (C-H) protonsof oxazepine rings
appeared at the range (6.769-8.257) ppm. The two signals at 10.627 ppm
and 11.143 ppm assigned to protons of phenolic hydroxy groups,
(2H,2xH-0).
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'H NMR spectra, figure (3-38), (JAHz, DMSO-dg) of compound [Ao]

showed the following signals at & (ppm): The signal at (2.437-2.570)
ppm due to DMSO solvent. The singlet signal at 2.636 ppm attributed to
methyl group protons (a), (s,3H, 3xHa). The signal at (2.705- 2.728) ppm
assigned to methyl group protons (b) (s,3H, 3xHb).The signal at (2.771-
2.796) ppm attributed to methyl group protons (c), (s, 6H , 6xHc).The
broad signal at (3.145-3.625) ppm due to the H,O in DMSO solvent. The
signals of aromatic protons and (C-H) protons of oxazepine rings®%¥
appeared at the range (7.157-7.880) ppm. The signal of phenolic hydroxy
groups protons appeared asbroad at the range (12.894-13.482) ppm |,
(2H,2x0-H).

'H NMR spectra, figure (3-39), ([LHz, DMSO-ds) of compound [Aso]

showed the following signals at & (ppm): The signal at (2.437-2.570) ppm
due to DMSO solvent. The two signals at (2.722- 2.728) ppm and (2.771-
2.795) ppm attributed to methyl groups protons, (6H, 2xCHs) .The signal
of H,0 in DMSO solvent®® appeared as broad at (3.091-3.547) ppm. The
singlet signals at 3.733 ppm and 3.819 ppm attributed to methoxy groups
protons, (6H, 2xCH30). The signals of aromatic protons and (C-H)
protons of oxazepine rings appeared at the range (6.918-9.179) ppm. The
broad signal at the range (12.939-13.334) ppm assigned to the phenolic
hydroxy groups protons, (2H,2x0O-H).

'H NMR spectra, figure (3-40), (MHz, DMSO-ds) of compound [Ai;]

showed the following signals at 6 (ppm): The signal at (2.436-2.569) ppm
due to DMSO solvent. The singlet signal at 2.787 ppm assigned to methyl
groups protons, (6H, 2xCH3) .The signal of H,O in DMSO solvent
appeared at (3.274- 3.404) ppm. The signals of aromatic protons and (C-H)
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protons inside oxazepine rings appeared at the range (7.044 - 9.189) ppm.
The two signals at 10.329 ppm and 10.386 ppm assigned to phenolic
hydroxy groups protons, (2H,2x0O-H).

'H NMR spectra, figure (3-41), (}\Hz, DMSO-dg) of compound [A3]

showed the following signals at & (ppm) : The signal at (1.021-1.352) ppm
attributed to protons (a) in cyclohexane rings, (quintet,4H,4xHa). The
signal at (1.395-1.582) ppm belong to protons (b) in cyclohexane rings,
(quartet,8H,8xHb). The signal at (1.684-1.800) ppm attributed to protons
(c) in cyclohexane rings, ( quartet,8H,8xHc). The signal at 1.885 ppm due
to protons (d) in cyclohexane rings,( quintet,2H,2xHd).The signal of
DMSO solvent appeared at (2.439-2.570) ppm. The two signals at (2.713-
2.736) ppm and 2.878 ppm assigned to methyl groups protons,
(6H,2xCHs). The broad signal at (3.338-3.613) ppm belong to H,O in
DMSO solvent. The spectrrum illustrates good evidence that the
cycloaddition reaction happened successfully and formed the desired
product, oxazepine derivative [Ai3] , by appearing two doublet signals at
(6.220-6.261) ppm and (6.446-6.488) ppm assigned to olefinic (C-H)
protons (e and f ) respectively inside oxazepine rings. The signal at 6.088
ppm may be due to olefinc (C-H) proton (e) in cis position to (C=0) group,
so its signal is shifted towards high field region .The signals of aromatic
protons and protons of (C-H) inside oxazepine rings appeared at the range
(6.848-9.202) ppm. The two signals at 10.374 ppm and 11.625 ppm belong
to protons of phenolic hydroxy groups, (2H, 2xH-0).
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'H NMR spectra, figure (3-42), (MHz, DMSO-ds) of compound

[Ai14] showed the following signals at & (ppm) : The signal at (2.404 -
2.575) ppm attributed to DMSO solvent. The signal at (2.729- 2.774)
ppm assigned to methyl groups protons, (6H , 2xCHs;). The broad signal
at (3.120 -3.501) ppm attributed to H,O in DMSO. The signal of (N-H)
protons may be interacted with the broad signal of H,O in DMSO.The
spectrum provides good evidence that the cycloaddition reaction
proceeded successfully and give the desired oxazepine derivative [Ai4]
by appearing two signals at 5.973 ppm and 6.106 ppm attributed to
olefinic (C-H) protons inside oxazepine rings, the first signal assigned to
(C-H) protons (a), (2H, 2xHa) while the second signal belong to (C-H)
protons (b), (2H, 2xHDb). The signals of aromatic protons and (C-H)
protons of oxazepine rings appeared at the range (6.773 -8.617) ppm.The
two signals at 10.594 ppm and 11.123 ppm assigned to the phenolic
hydroxy groups protons , (2H, 2xH-0O).

'H NMR spectra, figure (3-43), (lHz, DMSO-ds) of compound

[Ais] showed the following signals at 6 (ppm): The signal at (2.430 -
2.575) ppm due to DMSO solvent . The signal at (2.723 -2.735) ppm
attributed to methyl groups protons (a), (6H, 6xHa). The signal at
(2.770 -2.793) ppm attributed to methyl groups protons (b), (6H, 6xHb).
The signal of H,O in DMSO solvent appeared at the range (3.136-
3.921) ppm. The two signals at 6.178 ppm and 6.311ppm assigned to
olefinic (C-H) protons in structure of oxazepine rings which provide
good evidence that the cycloaddition reaction proceeded successfully
and yielded the desired oxazepine derivative [Ais]. The signals at the
range (7.155- 9.148) ppm attributed to aromatic protons and (C-H)
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protons of oxazepine rings. The singlet signal at 10.391 ppm belong to

the phenolic hydroxy groups protons, (2H, 2xH-O) .

'H NMR spectra, figure (3-44), (JAHz, DMSO-ds) of compound

[Ais] showed the following signals at 6 (ppm): The signal at (2.437 -
2.570) ppm attributed to DMSO solvent. The singlet signal at (2.765 -
2.785) ppm assigned to methyl groups protons, (6H, 2xCHs). The signal
at the range (3.308-3.665) ppm belong to H,O in DMSO solvent. The
two signals at (3.798-3.813) ppm and (3.880-3.969) ppm belong to
methoxy groups protons, (6H, 6xHsC-O). The spectrum illustrates
good evidence that the cycloaddition reaction happened successfully and
formed oxazepine derivative [Aig] by appearing two signals for olefinic
(C-H) protons inside oxazepine rings, the first signal appeared as triplet
at (6.211- 6.282) ppm attributed to olefinic (C-H) protons (a), (2H
,2xHa) while the second signal appeared at the range (6.382- 6.515)
ppm belong to olefinic (C-H) protons (b), (2H,2xHb). The signals of
aromatic protons and (C-H) protons of oxazepine rings appeared at the
range (6.833- 9.165) ppm. The two signals at (10.388 -10.479) ppm and
at (13.356-13.555) ppm belong to the phenolic hydroxy groups protons,
(2H, 2x0O-H).

'H NMR spectra, figure (3-45), (MHz, DMSO-dg) of compound [A+7]

showed the following signals at & (ppm): The signal at (2.436 -2.570)
ppm belong to DMSO solvent. The signal at (2.739 -2.780) ppm assigned
to methyl groups protons, (6H, 2xCHs). The broad signal at (3.307-
3.496) ppm attributed to H,O in DMSO solvent. The signals at the range
(6.196 -6.498) ppm attributed to olefinic (C-H) protons inside oxazepine
rings ,(4H, 4xC-H) which provide good evidence that the cycloaddition
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reaction happened successfully and yielded the desired oxazepine
derivative [A17]. The signals of aromatic protons and (C-H) protons of
oxazepine rings appeared at the range (7.065 -9.180) ppm .The two
signals at 10.395 ppm and 11.524 ppm assigned to the phenolic hydroxy
groups protons, (2H, 2xH-0).

'H NMR spectra, figure (3-46), (MHz, DMSO-ds) of compound [B7]

showed the following signals at & (ppm): The singlet signals at 2.154 ppm
and 2.355 ppm attributed to methyl groups protons, (6H, 2xCHs) . The
singlet signal at 2.505 ppm belong to DMSO solvent. The singlet signal at
3.369 ppm due to H,O in DMSO solvent.The signals at the range (6.713 -
8.617) ppm attributed to aromatic protons and (C-H) protons of

oxazepine rings.

'H NMR spectra, figure (3-47), (\Hz, DMSO-ds) of compound [Bsg]

showed the following signals at & (ppm): The signals at 2.154 ppm and
(2.305 -2.417) ppm attributed to methyl groups protons, (6H, 2xCHs) .
The singlet signal at 2.518 ppm due to DMSO solvent. The singlet signal
at 3.407 ppm belong to H,O in DMSO solvent. The signals of aromatic
protons and protons of (C-H) inside oxazepine rings appeared at the
range (6.738 -8.592) ppm.

'H NMR spectra, figure (3-48), (MHz, DMSO-ds) of compound [B1]

showed the following signals at 6 (ppm) : The signals at (2.160 - 2.371)
ppm attributed to methyl groups protons, (6H, 2xCHs) . The signal at
(2.504 -2.571) ppm belong to DMSO solvent. The signal of H,O in
DMSO solvent appeared at 3.391 ppm.The two signals at (3.759 -3.789)
ppm and (3.856 -3.880) ppm assigned to methoxy groups protons, (12H,

4x0-CHg). The spectrum illustrates good evidence that the cycloaddition
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reaction happened successfully and formed the desired oxazepine
derivative [B11] by appearing two signals at (6.239 -6.342) ppm and
(6.595 -6.632) ppm assigned to olefinic (C-H) protons (a), (2H , 2xHa)
and olefinic (C-H) protons (b), (2H, 2xHDb) respectivly inside oxazepine
rings .The signals of aromatic protons and (C-H) protons inside

oxazepine rings appeared at the range (7.132 -8.768) ppm.

'H NMR spectra, figure (3-49) , (UHz, DMSO-ds) of compound

[Bi12] showed the following signals at 6 (ppm) : The signals at ( 2.260 -
2.283) ppm and (2.430 -2.437) ppm attributed to methyl groups protons,
(6H,2xCHs) . The signal of DMSO solvent appeared at (2.443 -2.575)
ppm. The broad signal at (3.338 -3.616) ppm due to H,O in DMSO
solvent. The spectrum provides good evidence that the cycloaddition
reaction proceeded successfully and gave the desired oxazepine
derivative [B1.] by appearing signals of olefinic (C-H) protons at (6.156 -
6.407) ppm for protons (a), (2H, 2xHa) and (6.597 -6.698) ppm for
protons (b), (2H, 2xHb). The signals of aromatic protons and (C-H)
protons inside oxazepine rings appeared at the range (7.169 -8.606) ppm.

'H NMR spectra, figure (3-50) , (UHz, DMSO-ds) of compound

[B13] showed the following signals at & (ppm) : The signals at ( 2.155 -
2.390) ppm attributed to methyl groups protons, (6H, 2xCHs3) .The
singlet signal at 2.510 ppm belong to DMSO solvent. The broad signal at
3.398 ppm due to H,O in DMSO solvent. The spectrum showed
appearance of two signals at (6.238 -6.346) ppm for olefinic (C-H)
protons (a), (2H, 2xHa) and (6.598 -6.634) ppm for olefinic (C-H)
protons (b), (2H, 2xHb) which is considered good evidence that the
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cycloaddition reaction took place successfully and yielded the desired
oxazepine derivative [Bis]. The signals of aromatic protons and (C-H)

protons inside oxazepine rings appeared at the range (7.511-8.591) ppm.

'H NMR spectra, figure (3-51), (F\Hz, DMSO-ds) of compound [Bss]

showed the following signals at 6 (ppm): The signals at ( 2.167 - 2.392)
ppm assigned to methyl groups protons (a), (6H , 2xCHs) .The singlet
signal at 2.505 ppm belong to DMSO solvent. The singlet signal at 3.069
ppm attributed to methyl groups protons (b), (12H , 4xH3C-N) . The
broad signal at 3.469 ppm due to H,O in DMSO solvent.The spectrum
illustrates good evidence that the cycloaddition reaction happened
successfully and produced the desired oxazepine derivative [Bis] by
appearing signals of olefinic (C-H) protons at (6.225 -6.350) ppm for
olefinic protons (c) ,(2H, 2xHc) and 6.626 ppm for protons (d) , (2H,
2xHd). The signals of aromatic protons and (C-H) protons inside

oxazepine rings appeared at the range (6.826-8.454) ppm.
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Figure (3-14) : FT-IR spectrum of compound [A12]

86



Chaptar Three Results and Discussion

(] sHiMaDZU
e7.5 :
%T .
%0 |
826 f\f f &
8 | l ( 8 | l : 9
I PO g x 8
n | | | | '_"‘ = E 3 Fl )
| | & | \ '\ / »
75 B | § I | |/ $
' R | ] L
B\ | ‘
2 \ [ \/ g8l|ls\ § E
67.5 -} | LIV 18 Y ¢
CHj3 o a
HsC { | )
oD HO N=N O O N=N OH !
»
H ' 8
~CZ \ ! o«
° \N-<:> C/—HN—-<:> | g
- O 4 1]
525 d\\/{\o 05\/)0 V. &
0 l 2 I
= s
] 3
45
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 BOO 600
1iem
Comment; No. of Scans; Date/Time; 268/10/2013 09:37:58 1
Rasolution; User; Admin
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Figure (3-16) : FT-IR spectrum of compound [A14]

88



Chaptar Three Results and Discussion

El sHIMADZU
82.5
wT
67
50 .'
HsC CHs L
H s :
H
P
_H c—N—@CHa
O/C\N CH3 O/ O
0 =
CH3
4000 3800 2200 2800 2400 2000 1600 1600 1400 1200 1000 800 600 ) c»l‘*n
Comment No. of Scans; Date/Time; 30/06/2013 11:55:56
o Resolution; User Admin

Figure (3-17) : FT-IR spectrum of compound [Aus]
89



Chaptar Three Results and Discussion

Bl sHiMaADZU
20
% T
#0
70 {
|
® 'S z B
0 & e .
i + 5 5
a .'!:'. .-
A
HyC CHs y
a0 g
H
0 H CcE—N OCH; 3
0-C o 0 -
N OCH;
0 F
20 =" 0
4000 3500 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
1fom
omment; No. of Scans Date/Time. 16/05/2013 11:61:53
Res=olution; User; Admin

Figure (3-18) : FT-IR spectrum of compound [Aus]

90




Chaptar Three Results and Discussion

B sHiMaDzu
100 A .
f | |
wT | | /1 ‘l |
|2 a . | |
80 f a3 * | -l 2\ 2
8 5 i | g | &
FATA ¥ & | - * “l1{ aw®
i v ‘ ‘ | 8% g | i £ I
I S 8 | g
L) ¥ b t‘
1B | | : ‘ |[]] &® ) ; -
R ‘ f ‘ E # G B
60 " | ¥ | | | ! 13 = g
i 4| | { | |
o | A A F
| $ | f 1] & g
2 ch CH3 f ) gl e
40 { - \ ' “ 2
HO N=N N=N OH Il I\ kg
H U | -
/ ' | { |
C’H /C N@ s | ( ;
07\ 0 0 x5 { =
20 0 N — e \
<A y &
| | &
|/ &
2 |
4000 3500 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
Ylem
Comment; No. of Scans; Date/Time; 24/10/2013 10:50:49 1
Resolution; User; Admin

Figure (3-19) : FT-IR spectrum of compound [A17]
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Figure (3-20) : FT-IR spectrum of compound [Aug]
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Figure (3-22) : FT-IR spectrum of compound [B2]
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Figure (3-23) : FT-IR spectrum of compound [B3]
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Figure (3-24) : FT-IR spectrum of compound [Bs]
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Figure (3-26) : FT-IR spectrum of compound [Be]
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Figure (3-27) : FT-IR spectrum of compound [B7]
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Figure (3-28) : FT-IR sbectrum of compound [Bs]

100




Chapter Three Results and Discussion

~—
B sHimabpzu
6T
825
80 d
75 3
<0 OH H3C CHS HO
H H
7/ N\
0 N y o
o o
(@) (0]
87.5
B85
4000 3800 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
1 m
Comment No. of Scans Date/Time, 04/07/2013 10:46:12 1
Resolution User; Admin
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Figure (3-30) : FT-IR spectrum of compound [Bio]
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Figure (3-31) :FT-IR spectrum of compound [Bu1]
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Figure (3-32) :FT-IR spectrum of compound [B12]
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Figure (3-33) : FT-IR spectrum of compound [Bi3]
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Figure (3-34) : FT-IR spectrum of compound [B14]
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Conclusions

1. The Formation of azoimine derivatives [Ai-As] by the reaction of
bis-azoaldehyde derivative [A] with primary amines is more
difficult than that of direct reaction between o- tolidine and
aldehydes, the reason may be due to the intramolecular hydrogen
bonding between carbonyl group and o- hydroxy group which
leads to form a six- membered ring gives higher stabilization for
carbonyl group, so the rate of reaction will be decreased.

2. The Reaction rate of bis-azoimine derivatives [A;-Ag] with both
cyclic anhydrides is slower than that of bisimine derivatives [B;-
Bs] with the same cyclic anhydrides, the reason may be due to the
further conjugation with azo groups which leads to increase the
stability of these bisimine derivatives and decrease the
characteristic of ©- bond in (C=N) group, so the rate of reaction will
be decreased.

3. The cycloaddition reaction between cyclic anhydrides and bis-
azoimine derivatives containing strong electron with - drawing group,
such as nitro or chloro, in p- position to imine group never take place,
the reason may be attributed to decrease the characteristic of ©- bond
in (C=N) group due to the further conjugation with nitro group and
decreasing the electronic density of benzene ring in case of chlorine
atom which leads to increase strength of the conjugation.

4. Four compounds appeared higher inhibithion against Gram- positive
bacteria (Staphylococcus aureous), while only one compound
showed higher inhibithion against Gram- negative bacteria
(Escherichia coli) ,also seven compounds showed medium

inhibition against the positive bacteria, while two compounds
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appeared medium inhibition against the negative bacteria, moreover,
seven compounds showed no inhibition against the positive
bacteria, while fourteen compounds showed no inhibition against the
negative bacteria. These results indicate that the synthesized bis-1,3-
oxazepine compounds are more reactive against Gram- positive

bacteria than the other.

Prospective studies

1.

Introducing the synthesized bis- azoimine derivatives in a
cycloaddition reaction type [2+3—5] with soduim azide or organic
azides to obtain new bis tetrazole derivatives.

Introducing the synthesized bis- azoimine derivatives in a
cycloaddition reaction type [2+5—7] with succinic anhydride to
obtain new bis-1,3- oxazepane-4,7-dione derivatives.

Using the synthesized bis- azoimine derivatives as starting material
for the synthesis of f- Lactam derivatives via the reaction with
chloroacetyl chloride.

Treatment of the synthesized bis-1,3- oxazepine derivatives with
various primary amines or hydrazines to obtain new bis-1,3-
diazepine derivatives.

Study the liquid crystalline properties of the synthesized bis-1,3-

oxazepine-4,7-dione derivatives.
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