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Abstract:

New 1,3-oxazepine derivatives containing azo group have been prepared. The first step,
( benzidine) was converted to 4,4-bis(3-amino phenol)Azobenzidine [A]. by coupling reaction
with 3-amino phenol, Then amino group of the azo derivative [A] was condensed with different
aromatic aldehydes [4-chlrobenzaldehyde,3-hydroxybenzaldehyde,p-dimethyleamin-
obenzaldehyde,4 bromobenzaldehyde,4-hydroxy-3-methoxybenzaldehyde,4-chloro-3-hydroxy-
benzaldehyde, 3,4-dimethylbenzaldehyde, and 4-hydroxybenzaldehyde ] in absolute ethanol to
give new azo Schiff's bases derivatives [Bi-Bs] respectively. The resulting imines derivatives [Bi-
Bs] were reacted with maleic anhydride and phathalic anhydride in dry benzene to give new
1,3-oxazepine-4,7-dione ring derivatives[C,a-Csa]and[C,b-Csb] respectively. For the last
derivatives thermal properties were determind by using Thermo gravimetric analysis (TGA),All
these compounds were characterized by melting points and FT.IR spectroscopy, some of them

were characterized by'H-NMR spectroscopy ,C.H.N analysis and TGA analysis.

Keywords: Benzidine ,Azo compound , Schiff's bases ,1,3-Oxazepine, thermal properties.
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Introdection

Azo dyes are a class of compounds containing N=N bond.It is easily of synthesis so that
it used in the textile, fiber, leather, paint and printing industries for more than a century
-Azodyes,like five-membered heterocyclic azo dyes such as azothiazole, azothiophene,
azopyrrole, and azofuran, are important since they have pronounced bathochromic absorptions
compareds to azobenzene dyes and are environmentally friendly'”.Benzidine is a biphenyl amine
that exists at room temperature as a white to slightly reddish crystalline powder®.So that we can
utilized as a source of Schiff base,thenenterd in cycloaddition reaction to prepare hetrocyclic
compound®.Azomethine group (-C=N-) are known as Schiff bases ,They are usually formed by
condensation of a primary amine with a carbonyl compounds®. Schiff bases are the
imprtant compound owing to their wide range of biological activities and
industrial application®.Oxazepine-diones is a seven-membered ring
containing nitrogen, oxygen and two carbonyl group”).Oxazepine and their
derivatives have some important biological pharmacological activities®,psychoactive drugs
@ such as enzyme inhibitors"”. Analgesic'".and antidepressant’?. Thermal analysis is the
analysis of a change in a property of a sample, which is related to an imposed change in the
temperature, To determine the thermo-physical properties several methods are commonly used
differential scanning calorimetric (DSC),thermo gravimetric analysis (TGA)"®. These
measurements provide quantitative andqualitative information about physical and
chemicalchanges and determining the temperatures of the phase transitions like melting point,
solidification onset, re-crystallization onset, evaporation temperature,Heats of Fusion and

Reactions, Reaction Kinetics, and Purity?.

Experimental

All chemicals were used supplied from Merck , BDH and Fluka chemicals company .
The melting points were recorded using Electrothermal melting point apparatus, UK. The
elemental analyses were measured on E.A.G.E.R.-100, Carlo Erba, Italy. FT.IR spectra were
taken on Fourier transform infrared SHIMADZU FT.IR-8400S infrared spectrophotometer by
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KBrdisc ."H-NMR were recorded on Fourier transform Varian spectrometer, operating at 400
MH;.TGA were recorded by thermal gravimetric analyzer ,Company TA , Model TQ50, USA.
Synthesis Methods

Synthesis o0f4,4'-bis(3-amino phenol)Azobenzidine [A]".

Benzidine (1.84gm, 0.01 mole) was dissolved in (3.5 ml) of concentrated hydrochloric
acid and (40 ml) of distilled water. The mixture was cooled at (0C”) in ice-water bath. a solution
of sodium nitrite (1.72 gm, 0.02 mole) dissolved in (6 ml) of distilled water. Then was added a
dropwise to the mixture with stirring. In the other beaker 3-amino phenol (2.18 gm, 0.02 mole)
was dissolved in (3 gm) of sodium hydroxide and (200 ml) of distilled water and place this
beaker in ice-water bath at (0C°). 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 stirred at (0C°) for 15 minites. The black product was precipitated and filtered
recrystallized from ethanol, yield (4.32 gm, 86%), (m.p. above 200) C and R=(0.74) (toluene :
ethanol , 7 : 3).Scheme(1).

_NaNO, / HOI
H:N O NH, + o /@—N N—.—.—N N-@\

Scheme [1] [al

Synthesis of Schiff bases derivatives [B;-Bs]"?.

The Azo compound [A] (0.01 mole) was added to a solution of the different
benzaldehyde derivatives (0.02 mole) in 40 ml of absolute ethanol and two drops of glacial
acetic acid were also added to the above mixture. The mixture was refluxed for (1.5-2) hrs. TLC
showed that the reaction was completed by using (ethyl acetate : toluene , 1 : 1). The precipitates

were formed collected by filtration , dried and recrystallized from the appropriate solvent.

Scheme(2).
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)
NH2 NH: abs.C,H;OH / H Ar—C=N N=C—Ar
H H
/@'NWN:N‘@\ + 2Ar—cHO —— @'N:NH W NZN'@
HO OH, reflux(15-2)hrs. HO OH
[B1-B8]

1-Ar= —@—cn 5- QOH
2- QOH 6- Qc.

3- _©_N(CH3)2 7- QCHS

Scheme|2]

Table(1):some physical properties of compounds [B-Bs]

Comp. Molecular M.P. Yield R¢
No. Formula °C %
Bl (C33H26C12N202) above 82.85 0.43
200
B, (C33H2sN6O4) 185 86 0.7
B; (CiH3sNsO,) 196 86.85 0.76
B4 (C3xH2(,B1‘2Nst) above 8075 051
200
Bs (C40H32N6O¢) 193 89.06 0.72
Bs (C33H26C1LN4O4) 180 81.91 0.76
B (C42H36N6O2) 169 85.5 0.75
Bs
(C33H28N504) above 83 6 064
200

General procedure for Synthesisof 4,4'-[bis(3-hydroxy-6,1-phenylene)-2-(aryl)-2,3-dihydro-

1,3-oxazepine-4,7-dione] Azo benzidine [C,a-Csa] *7.
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To the mixture of Schiff bases [B;-Bs](0.01 mol) in dry benzene (250ml), maleic

anhydride (0.02mol,1.96 gm), The reaction mixture was stirred for (10-15 hrs.) at(55C°),the TLC

showed that the reaction was complete by using (ethyl acetate : toluene , 1 : 1) The precipitates

were collected by filtration. ), Scheme(3).

Ar—E=N N=(|_3|—Ar O
OO+ 2
HO OH

o
[Bi-Bs]
p 3
7 AN
/o O\ (o)
© NG Ar AN
[Cia-Cga]
1-Ar=

= —@—o 5-
2- Q

OH
3- = )N©H), 7-

4- —O—Br 8-

Scheme [3]

dry C,Hg

reflex (10-15) hrs.

OH

Table(2):Some physical properties of compounds [C;a-Csa]

Comp. Molecular M.P. Yield R¢ C.H.N.

No. Formula °C %l C% H% N%

C1a (C45H30C12N(,Os) Above200 73.29 0.61

Coa (C46H32N6O10) 198 76.9 0.69 Calc. 66.66 3.89 10.14
Found. | (66.44) | (3.37) | (10.07)

C3a (C52H46N303) Ab0V6200 725 075

Csa (C46H30Br2NgOs) Above200 77.4 0.94 Calc. 57.88 3.17 8.80
Found. | (57.69) | (3.12) | (8.26)

Csa (C48H3(,N(,Olg) 1 72 7954 068

Cea (C46H30C1N6O10) 183 74 0.73

Above200
C7a (C50H40N508) Above200 78 0.7

226




AL- Muthanna Journal of Pure Sciences

Cga

(C4sH32N6O10)

175

75.2 0.64

General procedure for Syenthesis 0f4,4'-[(bis(3-hydroxy-6,1-phenylene)-3-(aryl)-2,3-

dihydro- benzo[e]-1,3-0xazepine-4,7-dione] Azobenzidine [C;b-Csb][18]

To the mixture of Schiff bases [B;-Bs](0.01 mol) in dry benzene(250 ml), phthalic

anhydride (0.02mol, 2.96 gm), The reaction mixture was stirred for (10-15 hrs.) at(55C°) . the

TLC showed that the reaction was complete by using (ethyl acetate : toluene , 1 : 1).The

precipitates were collected by filtration. Scheme(4).

Ar—g=N N=—C—Ar S dry C6H6
e e e R O
HOO OOH Z reflex (10-15) hrs.
[B1-Bgl
o, o
HO N=NN-N@OH
[Cb-Cgb]
1-Ar— —@—cu 5o —< E_OH
OCH3
2- _
_QOH 6 —Q;Ho
3- —Q—N(CH3)2 7- — ?—CHa
CHg3
a- —)—er 8- — >—on
Scheme [4]
Table(3):Some physical properties of compounds [C;b-Csb].
Comp. Molecular M.P. Yield R C.H.N.
No. Formula °C %% C% H% N%
Cib (CssH34CINgOs) | Above 200 78.7 0.38 Calc. 67.16 3.55 8.70
Found. (67.06) (3.45) (8.56)
Cob (CssH36N6O10) 191 74.4 0.73 B
Csb (CssHi6NsOs) 135 82 0.72 Calc. 70.86 4.72 11.40
Found. (70.32) (4.49) (11.23)
Csb (CssH34BraNeOs) Above 200 73.43 0.89 _
Csb (C56H4(,N6012) AbOVCZOO 7275 066 .
C()b (C54H34C12N6010) Above 200 70.27 0.41 _
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Cb (Cs0H40N6Os) 161 80.42 0.74
Csb (Cs4H36N6O10) Above200 78.8 0.51

Results and discussion

The Key intermediate compound [A] by converted benzidine to the benzidinediazonium
chloride by reaction with concentrated hydrochloric acid and sodium nitrite. Diazonium salt was
directly introduced in a coupling reaction with 3-amino phenol to produce 4,4-bis(3-amino
phenol)Azobenzidine [A] The synthesis azo compound [A] was identified with FT.IR showed
disappearance of the two absorption bands at (3383 c¢cm™) and (3307 cm™) were due to the
stretching vibrations of (-NH,) group of benzidine and appearance of two absorption bands at
(3442) cm™ and (3363) cm™ of the asymmetric and symmetric stretching vibration of the two(-
NH:)groups of azo compound . Which overlaps with the stretching vibration of the two (- OH)
groups. FT.IR spectrum also showed the appearance of absorption band at (1473cm™) for (N=N)
group,stretching vibration of the (C-H) aromatic appear at (2922) cm™ and (829 cm™) were due

to the bending vibration of (C-H) aromatic out of plane.

EsHmaDZU

30 | 2
NH; ! H :

NH,

N:NH— : —_— . - . . — —— T t —r T —r ——
©— O O NN_@ o' sma sbo | s s w0 | a0 | mke | sm | vee | dw | s ke | 7ho sin
HO OH A 1iem
Comment 2120

e

4,4'- bis(3-amino phenol)Azo benzidine

User

Figure(1)FT.IR spectrum of compound [A].

Azobenzidine derivative reaction with different carbonyl derivatives so as to form new
Schiff bases compounds [B;-Bs] these compounds were characterized by FT.IR which showed
disappearance of two absorption bands at (3442) cm™ and (3363) cm™ of the asymmetric and
symmetric streching vibration of the two(-NH:)groups . Which overlaps with the stretching
vibration of the (-OH) groups of azobenzidinederavaitive.and appearance band at(1624-1670)cm
'of streachingvibraition of two (C=N) imine group.

Table (4): FT .IR data of Schiff bases compounds [B;-Bs].

Comp. Ar v (C-H)Str. v (C=N) v (O-H) v (N=N) o(C-H) Others
No. Aromatic Str. Str. Bendin
Aliphatic Imine cm’ em’ g cm’

228



AL- Muthanna Journal of Pure Sciences

cm’ cm cm

2922 3406
B, Cl 2852 1624 3394 1541 825 | v (C-Cl) Str. : 1097

OH 2922 3433
B, 2848 1670 3402 1452 785 3
1630
s 3429 v(N-CHj3)Str.:
B; ON\ 2916 1666 3205 1542 817 2866asym.
CH,
2812sym

2923 3390 v (Ar-Br)Str. :

B, Br 2852 1635 3217 1558 827 1068
OCHs 1670 v (Ar-OCHj;)Str. :
Bs _QOH 2927 1623 3190 1512 821 2848
OH v (Ar-Cl) Str. :
Bs ‘QC' 2880 1670 3305 1550 831 | 1091
CHs
B7 2918 1660 3421 1550 817 B
CHs 1533
B8 ‘@‘OH 2916 1668 3325 1514 833 B
1454

Then, the imines results derivatives [B;-Bs] were reacted with maleic anhydride
andphathalic anhydride in dry benzene to give new 1,3-oxazepine-4,7-dione ring derivatives
[Cia-Csa] and [Cb-Csb] respectively. these compounds were characterized by FT.IR intable 5,6

as flow:-

Table( 5): FT .IR data of 4,4'-[bis(3-hydroxy-6,1-phenylene)-2-(aryl)-2,3-dihydro-1,0xazepine
-4,7-dione]Azo benzidine [C;a-Csa]
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Comp. Ar v (C-H)Str. v (C-H) | v (C=0)str. v (C-N) | v(N=N) | v (O-H) v (C- Others
No. Aromatic Str. Lactone Str. Str. 0) cem’!
Aliphatic, Benzyli¢c Lactam| c¢m cm’! cm’ Str.
cm’ cm’ cm’! Lacto
ne
cm’
C ’QCI 2925 3224 1701 1159 1558 3366 1263 | v (C-Cl) Str.|:
a 2854 1693 1135 1523 3250 1230 | 827
OH
C, 2923 3109 1680 1172 1492 3217 1284 -
a 1151 1251
L 1733 v(N-
G ‘QN 2921 3190 1683 1166 1548 3402 1232 )
a \c 1662 1124 1533 1245 CH;)Str.:
2796asym.
2713sym.
v (Ar-
C, Br 2923 3241 1701 1164 1558 3390 1236 Br)Str. :
a 2854 1680 1134 1541 3369 1070
Cs OCHs 2920 3026 1678 1172 1537 3186 1201 | v(ArOCHs;)
a Str: 2850
OH 1512
1155
Cs OH 2925 3193 1670 1172 1550 3276 1238 v (Ar-Cl)
a 2854 1645 1155 1525 3263 Str. :
c 1089
G CHs 2920 3259 1714 1166 1550 3413 1236 B
a ‘@‘CH 2854 3244 1662 1124 1535 3402
3
Cs 2962 3185 1708 1161 1516 3446 1278 B
a OH 2920 1666 1462 1219
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Table (6):FT .IR data of 0f4,4'-[(bis(3-hydroxy-6,1-phenylene)-3-(aryl)-2,3-dihydrobe- azo[e]-

1,3-oxazepine-4,7-dione]Azobenzidine [Cib-Csb]

Comp. Ar v (C-H)Str. | v (C-H) v (C=0)str. v (C-N) | v (N=N) v (O-H)| v (C-
No. Aromatic Str. Lactone Str. Str. 0) Others
Aliphatic | Benzylic Lactam cm’” cm’ cm’ Str.
cm’ cm’ cm’ Lacton cm’
e
cm’!
2921 1766
Cib Cl 3230 1701 1145 1542 3402 1250 | v (C-Cl) Str.|:
1074
OH
Cob 3028 3095 1759 1165 1494 3213 1255 -
2964 1674 1465
/CHa U(N-
Csb ‘QN 2920 3111 1766 1166 1537 3344 1259 CHy)Str:
oH 1710
1680 2856asym
2819sym
2923 v (Ar-
Csb Br 2854 3215 1760 1168 1490 3361 1259 Br)Str. :
1701 1471 1072
Csb OCH3 v (Ar-
2925 3176 1770 1172 1512 3380 1256 OCH;)Str.
OH 1743 1155 2863
Ceb OH v (Ar-Cl)
3070 3194 1766 1166 1541 3304 1259 Str. :
Cl 2926 1670 3265 1097
Cb CH3
2921 3210 1758 1185 1550 3442 1243 -
CHs 1662 1535 3363
Csb
OH 2964 3170 1762 1163 1516 3201 1259 -
2927 1668 1467

'H-NMR data for (Cia, C:b, Csa ,Csb, Csa, Csb, C;b and Csa) showing in table (7).
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Table (7):'H-NMR data of some 0Xxazepine compounds in (DMSO.d,) solvent.

Comp. d(C-H) Aromatic H H CH of OH Others
No. ppm >=< oxazepine ppm
ring

Cia 7.08-7.62 6.45-6.95 0.7 8.61 -
Cb 7.08-7.99 - 080000 | 807 B
Ca 7.65-7.67 6.75-6.77 0. 8.43 (s, 6H , N-CHs): 52.47

8.43- B
Cib 7.31-7.99 B 0.4 e
Cia 7.36-7.73 6.93 . 8.71 (s, 3H, O-CHs): 33.31
Ceb 7.30-7.99 - 053 8.27 -

(s-CH3): 5 2.48

Cob 6.75-7.98 B 0.6 8.05

8.44- B
Csa 7.06-7.74 6.17-6.91 976 8.56
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4,4'-[(bis(3-hydroxy-6,1-phenylenc)-3-(-hydroxyphenyl)
-2,3-dihydrobenzofe]-1,3-oxazepine-4,7-dione] Azo benzidine

19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

Figure(2)'H-NMRspectrum of compound [C:b].
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/N 7N
HiC  CHy HiC  CHs

4,4-[(bis3-hydroxy-6,1-pheny lene)-2-(4-(dimethylaminophenyl)
-2,3-dihydro-1.3-oxazepine-4,7-dione] Azo benzidine

19 18 17 16 15 14 13 12 11 10 9 8 4 6 5 4 3 2 1 [} ppm

Figure(3)'H-NMRspectrum of compound [Csa].
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4,4'{(bis(3-hydroxy-6,1-phenylene)-3-(3,4-dimethyphenyl)
-2,3-dihydro- benzo[e]- 1,3-0xazepine-4, 7-dione] Azo benzidine

19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

Figure(4)'H-NMRspectrum of compound [C;b].

As well as ,TGA analysis was done for some compounds and the results indicated that
stability to compound (Csb) was at (217 C), (Csa) at (299 C), (C-a) at (390C°) and (Csb) at
(253C").

According of TGA spectrum:-
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Figure(5)TGA spectrum of compound
[Csb]Figure(6)TGA spectrum of compound [Csb]
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Figure(7)TGA spectrum of compound [Csa]Figure(8)TGA spectrum of compound [Cra]
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