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Abstract: 
A new thiazolidinone and oxazepens compounds drived from azo 

compounds were synthesized. Thiazolidinone compounds prepaerd by 
added of α-Mercapto acetic acid to different synthesized Schiff bases 
respectivey in benzene as a solvent. Oxazepens derivatives were pre-
pared by added of maleic anhydride to a solution of Schiff s base in dry 
benzene and then the mixture was refluxed two hours. On other hand, 
Schiff s bases prepared by the reaction of 4-methylbenzohydrazide 
with different appropriate aldehydes in absolute ethanol. All Schiff 
bases derivatives were characterized on the basis of their microanaly-
sis IR, 1HNMR spectral data.

Keywards: Schiff bases, thiazolidinone, Oxazepene, Malic anhydride, 
Cycloaddition Reaction.

الخلاصة :

الآزو.  ثيازوليدينون وأوكسازيبينز مشتقة من مركبات  تم تصنيع مركبات جديدة من 
مركبات ثيازوليدينون prepaerd بإضافة حامض الأسيتيك ألفا ميركابتو إلى قواعد شف 
المركبة المختلفة في البنزين كمذيب. تم تقشير مشتقات Oxazepens مسبقًا بإضافة أنهيدريد 
المالئيك إلى محلول من قاعدة شف في بنزين جاف ثم تمت تصعيد الخليط لمدة ساعتين. من 
ناحية أخرى ، تم تحضير قواعد شف بتفاعل 4 ميثيل بنزوهيدرازيد مع الألدهيدات المختلفة 
المناسبة في الإيثانول المطلق. تم تمييز جميع مشتقات قواعد شيف على أساس البيانات الطيفية 

.1HNMR و IR -الخاصة بهم من التحليل الدقيق

Lenovo
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Introduction:  
In recent decades, a big wave has 

emerged that is interested in studying 
and synthesis of heterocyclic compounds 
this because of the important biological 
properties of these compounds (1). One of 
these compounds is 1, 3-oxazepine rings 
was based on limited classical type of re-
action is a per cyclic reactions (2, 3) are used 
to synthesis of 1, 3-oxazepine ring deriva-
tives (4, 5). 

Some oxazepine derivatives showed 
biological activities against various types 
of bacteria (6, 7) and some of them act as 
inhibitors of some enzymes action (8). On 
other hand, thiazolidinone derivatives ex-
hibit diverse pharmacological activities 
like anti-inflammatory(9), analgesic(10), an-
tiviral, antimicrobial(11, 12), antimycobacte-
rial(13), anti-fungal activities(14, 15). Based on 
the above observation it is worthwhile to 
prepare newer compounds of thiazolidi-
none derivatives for their anticonvulsant 
activity (16).

Experiment
(1) All chemicals used were supplied from 

Merck, Fluka and BDH-chemical Com-
pany.

(2) Melting points were recorded using 
Gallen Kamp melting point apparatus 
and are uncorrected. 

(3) FI-IR spectra: Fourrier transform infra-
red shimadzu (8300) (FI-IR), KBr disc 
was performed by Al- Nahrain Univer-
sity Iraq.

(4) HNMR spectra: in center Lab-Institute 
of Earth and Environmental Science, 
Al-byat University Jordan.

Experimental section
1.1. Synthesis of Schiff’s bases com-

pounds [N1-N4] prepared (17, 18) by addition 
of appropriate aldehyde (0.001 mol) to a 
solution of compound 4-methylbenzohy-

drazide [I] (0.15g, 0.001mol) in absolute 
ethanol (20ml). The mixture was refluxed 
for 4-5 hours and cooled; the formed pre-
cipitate was filtered and recrystallized 
from ethanol. 

1.2. Synthesis of thiazolidinone de-
rivatives [N5-N8] to a stirred solution of 
Schiff’s base (0.000055mol) in (5ml) dry 
benzene α-Mercapto acetic acid (0.051g, 
0.000055mol) in (15ml) dry benzene was 
added drop wise. The reaction mixture 
was refluxed for about 10 hours, then the 
mixture was left at room temperature 
for 24 hours and extra solvent was evapo-
rated and neutralized by a solution of 10% 
sodium bicarbonate, the pale yellow solid 
was filtered off and recrystallized from 
benzene (19, 20).

1.3. Synthesis of oxazepine derivatives 
(N9-N12) A mixture of (0.1g) from mal-
ice and phthalic  anhydrid respectively in 
benzene was stirring with heating for five 
minuet, then (0.2 g) from prepared Schiff 
bases was dissolved in (5ml) of benzene 
and added gradually to anhydride solution 
and refluxing for 4 hours at (70-80 o C). 
The mixture was cold and the precipitate 
recrystilized from benzene (21, 22). The phys-
ical properties of compounds (N1-N12) are 
listed in table (1-1).
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Table(1): The physical properties of compounds [N1-N12]

Comp.               
No. Molecular formula Melting 

Point Color Solvent Yield 
(%) 

N1 

 

83-85 Pale yellow Ethanol/Water 87 

N2 
 

155-157 Bright 
yellow Ethanol/Water 94 

N3 
 

180-182 White Ethanol/Water 96 

N4 

 

194-196 orange Dry Benzene 81 

N5 

 

152-154 Bright 
yellow Dry Benzene 76 

N6 
 

200 
deco. orange Dry Benzene 91 

N7 
 

131-133 Pale yellow Ethanol 58 

N8 
 

106-108 yellow Ethanol 52 

N9 

 

210-212 brown Ethanol 69 

N10 

 

106-108 Red Ethanol 52 

N11 

 

175-177 yellow Ethanol 58 

N12 

 

186-188 Pale brown Ethanol 53 

 

    Table(1): The physical properties of compounds [N1-N12]
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Results and Discussion:
Schiff bases prepared by mixing an 

equals moles of amine and aldehyde in 
acetic acid, the oxygen of carbonyl com-
pounds will attack to proton of acetic acid 
to give HO+=C ion and, then the Oxygen 
carbon double bond will break and a car-
bocation with full charge form. The Neu-
cleuphil attacks the electrophil and a wa-
ter molecule eliminates (23, 24).

FT-IR spectrum of azoaldehyde deriva-
tives [N1-N4] showed the following

characteristic absorption bands re-
spectively: 3211.3, 3224.8, 3284.5 and 
3213.2 cm-1 for v(N-H str.), bands at 3099.4 
, 3050.0 , 3030.0   and 3037.7 cm-1 attrib-
uted to the v(C-H str.) aromatic. Bands 
at 1568.05, 1598.9, 1600.8 and 1618.2 cm-1 
for v (C=N str.), bands of v (C=O str.) am-
ide appear at 1649.0, 1662.5, 1662.5 and 
1618.2 cm-1. Band at 3290 cm-1 attributed 
to stretching vibration of v (OH str.) of 
compound [N1] , 746 cm-1  for v(C-Br str.) 
for [N3] and broad band at 3382 cm-1 for 
v(OH str.) of [N4]. 

The 1H.NMR spectrum of compound 
[N1] absorption δ 8, 72 (s, 1H, N=CH) and δ 
8, 22 (s, 1H, NH) and δ 6.9-7.7 (m, 8H, aro-
matic) δ 5.2 (s 1H, OH) and δ 2.33 (s, 3H, 
CH3). 

1H.NMR spectrum of compound [N2] 
absorption δ 9, 01 (s, 1H, N=CH) and δ 8, 06 
(s, 1H, NH) and δ 7.2-8.03 (m, 8H, aromatic) 
δ 3.3(q, 4H, CH2) δ 2.6 (s, 3H, CH3).and δ 1.9 
(t, 3H, CH3). 

     FT.IR spectrum of compounds [N4-N8] 
showed the following absorption bands 
respectively assigning the proposed struc-
ture: for υ (C=O str.) amide 1650, 1670.2, 
1658.7 and1650 cm-1, bands υ(C=O str.) car-
bonyl of thiazoldninone at: 1712.7, 1710.7, 
1691.5 and 1708.8 cm-1 respectively. Bands 
of υ (N-H str.) for [N2 and N3] respectively 

3232.5and 3041.5 cm-1 on other hand both 
compound [N1 and N4] υ (N-H str.) over-
lap with OH. Bands v (C-H str.) aromatic in 
plane appear 3055.0 and (2923.9-2850.6) 
cm-1 for [N6 and N7] respectively. Absorp-
tion bands at 764, 740, 744 and 748 were 
due to v (C-S-C str.).  Broad band’s at 3400 
and 3244 cm-1 due to v (OH str.) for [N5 
and N8] respectively. 

The 1H.NMR spectrum of compound 
[N7] absorption: δ 8. 0 (s,1H,NH), δ 7.2-7.8 
(m, 8H , aromatic) ,  δ 5.3 (s, 1H ,CH ring),  δ 
2.50 (s, 3H, CH3) and δ 4.2 (s, 2H, CH2 ring).

The FT- IR spectra of the title synthe-
sized compound [N9-N12] showed the fol-
lowing absorption bands respectively: for 
υ(C=O str.) cyclic

1710.7, 1660, 1739.7 and 1678  cm-1 , υ(N- H 
str.) for compound [N9] overlap with (OH 
str.), for compound [N10 –N12] bands of 
v(N-H str.) respectively: 3205.5, 3180 and 
3200 cm-1. Bands of v(C=O amide) [N10-
N12] appear respectively: 1645.2, 1647.1 
and 1651 cm-1. 

The 1H.NMR spectrum of compound 
[N11] absorption: δ 8. 8 (s,1H,NH), δ 7.3-7.7 
(m, 8H , aromatic) ,  δ 7.5 (s, 1H ,CH ring),  
δ 2.7 (s, 3H, CH3) and absorbs δ 5.9-6.2  
(d*d, 2H, HC=CH ring). The FTIR and HNMR 
charts of the synthesized compounds [N1-
N12] shown below [fig 1-16].

Journal of Education and Scientific Studies Chemistry
JESCS Vol .17,  No.  5 ,  May 2021 ,  ISSN 2413 -  4759



112

CH3

O

NH N

H
OH

Figure (1) N -(3-hydroxybenzylidene)-4-
methylbenzohydrazide

Compound N1 

(C
2 
H

5
)
2

NCH3

O

NH N

H Figure (2) N -[4-(diethyl 
amino) benzylidene]-4-                                                                                                             
methylbenzohydrazide

Compound N2

Synthesis of Novel thiazolidinone Oxazepens  
derivatives from Schiff s base ...................................................................................  Marwa I. Khalil



113

CH3

O

NH N

H

Br

Figure (3) N -(4-bromobenzylidene)-
4-methylbenzohydrazide

Compound N3

CH3

O

NH N

H
OH

OH

Figure (4)  N -[(2, 
4-dihydroxybenzylidene)-4-

methylbenzohydrazide
Compound N4

Journal of Education and Scientific Studies Chemistry
JESCS Vol .17,  No.  5 ,  May 2021 ,  ISSN 2413 -  4759



114

CH3 NH

O

N

SO

OH Figure (5)    
N-[2-(4-hydroxy phenyl)-4-oxo-1, 

3-thiazolidin-3-yl]-4-methyl benzamide
Compound N5

CH3 NH

O

N

S
O

N (C2H5) 2
  Figure (6) N-{2-[4-(diethylamino) 

phenyl]-4-oxo-1, 3-thiazolidin-3-yl}-4-
methylbenzamide 
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Figure (8)    N-[2-(2, 4-dihydroxyphenyl)-
4-oxo-1, 3-thiazolidin-3-yl]-4-
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Compound N8
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Compound N10
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(Fig 13)
 1-HNMR for 

compound N1

(Fig 14) 
1-HNMR for 

compound N2

(Fig 15)
1-HNMR for 

compound N7

(Fig 16) 
1-HNMR for 

compound N12
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Conclusions
New 4- methyl-[N-(4-oxo-2-aryl-1, 

3-thiazolidine-3-yl)] benzohydrazide and 
N- (4, 7-dioxo-2-aryl-1, 3-oxazepin-3(2H)-
yl)-4-methylbenzamide derivatives were 

synthesized in two steps starting from N-
arylidene-4-methylbenzohydrazide in dry 
benzene with different reagents. 

1- Feliu, L., Vera-Luque P., Albericio F., lva-
rez M., Advance in solid-phase cyclo-
additions for heterocyclic synthesis. J. 
Comb.Chem, 9, (2007), 521-65.

2- Sengupta P. K., Ray M. R. and Chakravorti 
S. S., Indian J. Chem.16, (1978), 231.

3- El-Masry A. H., Fahmy H. H. and Ali S. H., 
Molecules, 5,(2000) , 1429.

4- Orabi A. S., Moneim M. A., El –Din Salem 
E. and El Din Abdel- Fattah M.  ,Polish J. 
Chem.,74,(2000), 1675.

5- Colotto C., Varano F., Cecchi L., Filacchi-
oni G., Galli A., Costagli C. and Carla V.  
J.Med. Chem. ,43,(2000),  3824.

6- Maradiya H. R., J. Serb Chem. Soc, 67(11), 
(2002), 70. 

7- Dash B., Mahapatra P.K. and Patnaik J.M., J. 
Indian Chem. Soc., 61, (1984), 1061-1064.

8- Ranga S.P. et al., J. Curr. Bio Sci., 5, (1988), 
98-100.

9- Barreca M. ,Bioorg Med. Chem. Lett., 11, 
(2001),1793.

10- Arrieta A., Carrillo J. R., Cossio F. P., Diaz 
O. A., Gomez E. A., Hoz D. A.,

Langa F., Moreno A., Tetrahedron, 54, (1998), 
13167.

11- Allens N. B., Anderson A. S., Fauber B., Al-
len A., Burgess L. E., Bioorg. Med. Chem.
Lett. 14, (2004), 1619.

12- Prabhaker Y. S, Solomon V. R., Rawat R. 
K., Gupta M. K.,. Katti S. B, QSAR Comb. 
Sci, 23, (2004), 234.

13- Bastian I. R., Colebunders R. Treatment 
and prevention of multidrug-resistant 

tuberculosis. Drugs 58, (1999), 633-66.
14- Janin YL. Antituberculosis drugs: Ten 

years of research, Bioorg. Med. Chem. 
15, (2007), 2479–2513.

15- Rattan A. Kalia A. Ahmad N. Multidrug-
resistant Mycobacterium tuberculosis: 
molecular perspectives. Emerg. Infect. 
Dis , 4, (1998), 195-203.

15. Karegoudar P. Prasad DJ. Ashok M. Ma-
halinga M. Poojary B. Holla BS. Synthe-
sis, antimicrobial and anti-inflammatory 
activities of some 1,2,4- triazolo[3,4 b]
[1,3,4]thiadiazoles and 1,2,4-triazolo[3,4-
b][1,3,4]thiadiazines bearing trichloro-
phenyl moiety. Eur. J. Med. Chem, 43, 
(2008), 808-815.

16. Karakus S. and Rollas S. Synthesis and 
antituberculosis activity of new N-phe-
nyl-N’-[4-(5-alkyl/arylamino-1,3,4-thiadi-
azole-2-yl)phenyl]thioureas. II Farmaco 
, 57 (2002), 577-581.

17- Olie G. H. and Olive S. Springer, Berlin 
(1984).

18- Chen S. S., Ma H. Yu R. and Liu D. Corros. 
Sci, 41, (1999), 1273.

19-  Ashassi-Sorkhabi H., Shabani B., Aligho-
lipour B. and Seifzadeh D., Appl. Surf. 
Sci., 252, (2006), 4039.

17- Miniyar PB., Makhija SJ., J. young phram 1, 
(2010), 169.

18- Cimerman Z., Miljanic S. and Galic N., 
Croatica Chemica Acta, 73, (2000), 81-
95.

References 

Journal of Education and Scientific Studies Chemistry
JESCS Vol .17,  No.  5 ,  May 2021 ,  ISSN 2413 -  4759



120

19. Moghaddam F., Hojabri, L.  J. Heterocycl. 
Chem. , 44, (2007), 35.

20. Bolognese A., Correale G.,  Manfra M. 
Lavecchia A. Novellino E., Barone V.

Org. Biomol Chem, 2, (2004), 2809.
21-  Padwa A., 1984, “1,3-Dipolar cycloaddi-

tion chemistry”,General Heterocyclic 
chemistry series,Vol.1and 2,John wiely 
and Sons,NewYork.

22- Buchardt O., Pedersen C.L. and Harrit N., 
1972, J.Org. Chem., 37, (1972),

 3592. 
23- Roman G., Andree M., Bulletin of the 

Chemists and Technologists of Macedo-
nia, 20, (2001), 131.

24- Pandeya S., Sriram D. Acta Pharmaceu-
tica Tureica, 1, (1998), 33-38. 

Synthesis of Novel thiazolidinone Oxazepens  
derivatives from Schiff s base ...................................................................................  Marwa I. Khalil


