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Abstract 

In this research ,  phthallic anhydride ring  is opened with 4-methyl aniline and acetone as a 

solvent  to results the compound [I] that reacted with dimethyl sulphate and anhydrous sodium 

carbonate formation to phathalate ester [II], while the acid hydrazide compound  [III], was 

obtained  from mixed the compound [II]with  hydrazine hydrate, Synthesis four type of shiff 

bases[IV]a-d   was synthesized  from the reaction  of acid hydrazide [III] with aromatic aldehyde 

or ketone , when reacted Shiff bases with   phthalic anhydride or naphthalicanhydride,I get 

eight derivatives  of oxazepine [V]a-d , [VI]a-d. The bacterial activity of the new compounds 

studied by four species of bacteria: Esherichia Coli, Enterobactecloacae (Gram negative) and 

staphylococcusaureus, Bacillus subtilis (Gram positive). These compounds were identified by 

FTIR, 1HNMR and Mass (of some of them). 
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Introduction 

Phthalic anhydride is starting material in 

synthesis many phthalate esters (1).When 

treated ester with hydrazine hydrate led to 

formation acid hydrazid(2), which was 

involves the preparation of many organic 

compounds with wide biological activity.(3,4) 

Schiff bases considered intermediate to get 

many heterocyclic compounds   such as 

Oxazepines(5).  

 

In addition to that Schiff base compound is 

known to possession antibacterial (6) 

antifungal, anticancer (7), and antitumor (8). 

Oxazepines are seven membered heterocyclic 

that contains two heteroatom’s (Nitrogen and 

Oxygen)(9,10), Oxazepine and their derivatives 

have some important pharmacological 

activities (11,12), oxazepine derivatives were 

synthesized by using different methods(13,15) 

among of these, the reaction of Schiff bases 

with acid anhydride(16). 

Aim the Work 

Synthesis and characterization of new 

oxazepine compound from imine groups and 

Study the anti-bacterial activity for the 

synthesized compounds. 

 

Materials and Methods 

Preparation of 2-(p-tolylcarbamoyl) 

benzoic acid [I] (17) 

A solution  of  Phthalic anhydride  (0.218g. 

0.001mole)  in (15ml) acetone , a  solution  of 

4-Methyl aniline( 0.001mole) in (15ml) 

acetone  was added  dropwise during one  

hour, the mixture  was then left  at room 

temperature   with continuous stirring  for 24 

hrs , the   product was then  filtered off and 

recrystallized from acetone m.p185-187 0C,  

yield96% . 

Preparation of methyl 2-(p-

tolylcarbamoyl) benzoate [II] (18) 

 A mixture of compound [I](0.013mole) and 

anhydrous sodium carbonate ( 2.756g ,0.026 

mole) were dissolved in 25ml of acetone , to 

this solution  (0.026 mole) of dimethyl 

sulphate was added , after 20 min . The 

reaction mixture was heated (under reflux) 

for 4 hrs, afterword, the reaction mixture was 

allowed to cool down for room temperature. 

http://www.jgpt.co.in/
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 The off white solid formed was filtered ,dried 

and recrystallized by acetone m.p198-2000C,  

yield 52% . 

Preparation of2- (hydrazinecarbonyl)-N-

(p-tolyl)benzamide [III] 

A solution   of ester compounds  [III] (0.06 

mole ) and  80% hydrazine hydrate (15ml)  in 

25 ml of ethanol was heated under reflux for 

2 hrs ,the mixture was then  cooled to room 

temperature(19), and the obtained  solid was 

filtered and recrystallized from 

acetonem.p>290 0C,  yield 70% 

Synthesis of Shiff bass Derivatives [IV]a-d 

A mixture of hydrazide[III]a,b (0.01 mol),  

different aromatic aldehyde or ketone (0.012 

mol),  in absolute ethanol (10 mL)  and 

2drops of glacial acetic acid was refluxed for  

3hrs. The solvent was removed under vaccum 

and the residue crystallized from ethanol (20).        

Synthesis of 1, 3-oxazepine Derivatives 

[V]a-d, [VI] a-d 

A mixture of compound [III],[IV] or [V]a,b,c 

(0.001mole) and phthalic anhydrides or  

nphthalicanhydrides (0.001mol)   indry 

benzene(21) (5mL) was heating for 6 hrs. The 

solvent was evaporated, the resulting colored 

crystalline solid recrystallized by ethanol. 
The physical properties for the synthesized 

compounds are given in Table (1). 

 

 
Figure 1: Synthetic Scheme 

 

Analytical Characterization 

FTIR spectra were recorded by using KBr 

disc on a Shimadzo (Ir  prestige -21) ¹HNMR 

spectra were examined by company : Bruker , 

model: ultra shield 300 MHz, origin 

:Switzerland and are reported in DMSO as a 

solvent, ppm(δ), uses TMS as an internal 

standard were made at chemistry 

department , Gazi University, Turkey. Hot-

Stage, Gallen Kamp melting point apparatus 

was used for determined uncorrected melting 

points.  

Specification of Antibacterial Activity 

The four kinds of bacteria were activated in a 

nutrient growth medium at 37oC for 24 hrs.  
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By agar well diffusion method. Each of tested 

compounds was dissolved in DMSO 

(concentration 10-3). The zones of inhibition 

formed measured in millimeter (22). The 

antibacterial activities examined compounds 

exhibited as illustrative in Table (2) 

Results and Discussion 

2-(p-tolylcarbamoyl) benzoic acid[I]was 

prepared by the reaction of one mole of 

Phthalic anhydride With one moles of 4-

Mathyl aniline in acetone as a solvent FTIR 

spectra show the disappearance of the bands 

due to NH2 group and anhydride ring with 

appearance of new absorption stretching 

bands due toO-H of carboxylic moiety in the 

region ( 3309-3213)cm-1, C=O(carboxylic acid) 

stretching at(1670 ) cm-1 ,While a stretching 

band of N-H group appeared at 3140 cm-1 

C=O (amid) stretching at ( 1645 ) cm-1(23),CH3 

at (2960-2839 ) cm-1.  

The ester compound [II] was prepared from 

reaction [I]in acetone with anhydrous sodium 

carbonate and add of dimethyl sulphate the 

FTIR spectrum for compound [II] showed the 

disappearance of absorption stretching bands 

of O-H and C=O carboxylic groups together 

with the appeared of a new stretching band 

at 1735cm-1(24) assigned to C=O ester group 

the condensation of one mole of ester 

compound [II] with 80% hydrazinehydrate in 

ethanol produced the acid hydrazide [III].   

The FTIR spectrum for this compound 

showed stretching vibration to asymmetric 

and symmetric bands of (N-H, NH2) groups 

in the region(25) (3317-3147)cm-1 ,Also 

stretching absorption at 1662cm-1 of υ C=O 

(amide) . The new Schiff bases (IV) a-d was 

synthesized of one mole of acid hydrazide 

(III) with one moles of different aromatic 

aldehyde or ketone in ethanol. 

FTIR absorption-spectra which showed the 

disappearance of absorption bands due to 

NH2group with appearance of the absorption 

band in the region (1649-1640) cm-1which is 

assigned to imine group (C=N) stretching.  

The other FTIR data of functional groups 

which are characteristic of these compounds 

are show in Table (1).  

The 1HNMR spectral of Schiff base compound 

(IV)a(in DMSO)showed the following 

characteristics chemical shifts: a singlet 

signal at δ 2.51ppm for three  protons of CH3 

group, also a singlet signal at δ(3.9)ppm for 

three protons of OCH3 group and aromatic 

ring protons appear as multiplet in the range 

(δ 7.01-8.13) ppm, another singlet signal 

appeared atδ(8.75)ppm for a proton of imine 

and singlet  was spotted atδ(11.64)ppm for 

one proton of NH group.   

While1HNMR spectrum (in DMSO as a 

solvent) of Schiff base compound (IV)d, 

appeared singlet at δ 11,50ppm(26) that 

referred to the proton of NH group. Also the 

spectrum showed multiplet signal in the 

region δ (7.04-8.08) ppm for aromatic ring, a 

multiplet signal of two protons of CH2 group 

appear at δ 1.25ppm and a triplet signal in δ 

4.22ppm due to two protons of CH2O group 

and two sharp singlet signals atδ 2.51 ppm 

and δ 2.28 ppm impute to theCOCH3, CH3, 

andCH3C=N groups, respectively.  

The 1, 3-oxazepines [V]a-d, [VI] a-d were 

formation of Schiff bases with naphthalic or 

phthalic anhydride in dry benzene. the FTIR-

spectra of compounds[V]a-d, [VI]a-d show the 

appearance of the absorption bands at  (1775- 

1656) cm–1 characteristic to (C=O) (27) and the 

disappearing band due to  (-C=N) of Schiff 

bases. 

The spectral data of FTIR for new oxazepine 

compounds are listed in Table(1) 1HNMR 

spectrum of compound [V]d appearing three 

single band at δ2.29ppm and δ2.51 ppm due 

to (CH3cyclic),andCH3 ,COCH3 with 

appearing a quintet band of two protons of 

CH2 group appear at δ1.24ppm and a triplet 

band in δ 4.22 ppm due to two protons of 

CH2O group in addition to that appearing 

multiple bands at a range of (7.04-8.08 ppm) 

belong to twenty aromatic protons, Finally a 

singlet signal appeared at δ(11.5)ppm due to 

NH group.   

1H-NMR spectra, compound [VI]a exhibited 

the following characteristic chemical shifts 

were appeared singlet band at δ(2.51ppm) 

attributed to CH3 group ,As well appeared 

singlet band at δ(3.90ppm) referred  to O 

CH3 group and multiplet band at δ(7.01-

8.57)ppm that related to aromatic protons 

and singlet signal at δ8.78ppm for one 

protons of C-Hcyclic.  

Furthermore, a singlet signals at δ 11.6ppm 

for one proton NH group. The prepared 

compounds were investigation against four 

antibacterial species, showed activity 

between Moderate to high  with Esherichia  
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Coli (Gram negative) and staphylococcus 

aureus, Bacillus subtilis(Gram positive), 

While  some compounds showed no activity 

against Enterobactecloacae (Gram 

negative),As illustrative in Table (2). 

 

 

Table 1: Analytical characterization of synthesized compounds 

Comp.No

. 
Structural formula 

Mel. 

Point 

(0C) 

Yield% 

IR Spectral Study 

[IV]a 

 

 

 

290-292 70 

3250,3170cm-1NH, 3012cm-1C-Haromatic , 2972-2845 cm-1 

C-Haliphatic, 1726,1683 cm-1 C=O1649 cm-1 C=N,1602 

cm-1C=C 

1253 cm-1 (ether)1282 cm-1 (ester)C-O 

[IV]b 

 

 

 

275-277 40 

3325,3165cm-1NH, 3008cm-1C-Haromatic , 2958-2856 cm-1 

C-Haliphatic, 1739,1660 cm-1 C=O1640 cm-1 C=N,1604 

cm-1C=C 

1257 cm-1C-O 

[IV]c 

 

 

 

>290 100 

3329,3180cm-1NH,3043cm-1C-Haromatic , 2924-2881 cm-1 

C-Haliphatic, 1666cm-1 C=O1645 cm-1 C=N,1580 cm-1C=C 

1242 cm-1C-O 

[IV]d 

 

 

 

225-227 86 

3250,3190cm-1NH,3050cm-1C-Haromatic , 2922-2873 cm-1 

C-Haliphatic, 1664cm-1 C=O1654 cm-1 C=N,1597cm-1C=C, 

1249 cm-1C-O 

[V]a 

 

 

 

>290 75 

3190cm-1NH,3014cm-1C-Haromatic , 2922-2854 cm-1 C-

Haliphatic, 1762,1724,1700,1666cm-1 C=O,1600cm-

1C=C,1257 cm-1C-O 

[V]b 

 

 

 

>290 75 

3161cm-1NH,3008cm-1C-Haromatic , 2958-2891cm-1 C-

Haliphatic, 1775,1739,1700,1658cm-1 C=O,1597cm-

1C=C,1261 cm-1C-O 

[V]c 

 

 

 

>290 100 

3195cm-1NH,3008cm-1C-Haromatic , 2926-2890 cm-1 C-

Haliphatic, 1770,1730,1695,1668cm-1 C=O,1597cm-

1C=C,1244 cm-1C-O 

[V]d 

 

 

 

>290 80 

3190cm-1NH,3050cm-1C-Haromatic , 2922-2877cm-1 C-

Haliphatic, 1772,1735,1695,1668cm-1 C=O,1598cm-

1C=C,1249 cm-1C-O 
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[VI]a 

 

 

 

223-225 100 

3192cm-1NH,3014cm-1C-Haromatic , 2962-2841cm-1 C-

Haliphatic, 1772,1724,1700,1656cm-1 C=O,1650cm-

1C=C,1257 cm-1C-O 

[VI]b 

 

 

 

>290 75 

3161cm-1NH,3008cm-1C-Haromatic , 2920-2852cm-1 C-

Haliphatic, 1768,1735,1710,1660cm-1 C=O,1595cm-

1C=C,1261 cm-1C-O 

[VI]c 

 

 

 

>290 100 

3210cm-1NH,3050cm-1C-Haromatic , 2926-2870cm-1 C-

Haliphatic, 1772,1734,1690,1666cm-1 C=O,1600cm-

1C=C,1246 cm-1C-O 

[VI]d 

 

 

 

>290 100 

3195cm-1NH,3050cm-1C-Haromatic , 2922-2873cm-1 C-

Haliphatic, 1770,1734,1695,1664cm-1 C=O,1598cm-

1C=C,1249 cm-1C-O 

 
Table 2: Result of bacterial activity 

Bacillus  

subtilis 

Staphylococcus 

aureus 

Enterobacter  

cloacae 

Esherichia 

Coli 

 

 

 

Compound 

10 17 - 17 [IV]a 

11 19 - 11 [IV]b 

11 15 - 10 [IV]c 

10 16 - 17 [IV]d 

12 12 12 12 [V]a 

11 12 - 16 [V]b 

11 15 12 11 [V]c 

10 18 - 11 [V]d 

10 11 - 17 [VI]a 

14 19 11 11 [VI]b 

14 17 - 19 [VI]c 

12 12 12 11 [VI]d 

 

Conclusions 

In general, synthesis eight derivatives 

oxazepine from four type of Schiff bass, And 

examined were  antibacterial activity where 

the result All the Compounds moderate 

antibacterial activity against Esherichia Coli 

,Staphylococcus aureus  and Bacillus  subtilis 

while evidence some of them antibacterial 

activity towards Enterobacter  cloacae.  
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