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Abstract 

In this study, some of the new compounds have been synthesized including some of 

different Schiff bases (1-6) via the reaction of phenyl-1,4-diamine with substituted 

benzaldehyde in absolute ethanol and converted into derivatives of 1,3-oxazepine-4,7-dione 

(7-12) via ring closure reaction [2+5] of Schiff bases with maleic anhydride in dry benzene 

then the 1, 3- oxazepine -4, 7- compounds (7-12) were reacted with phenylhydrazine to 

produce 1,3-diazepine-4,7-dione (13-18). The prepared compounds were characterized by 

determination of melting point, FT-IR and UV-Visspectra, and some of the prepared 

compounds have been characterized by (
1
H-NMR& C.H.N.) techniques. 
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ثنائي -4,7-أوكسازيبين-1,3تحضير وتشخيص بعض من مشتقات ثنائي 

 ثنائي أون-4,7-دايازيبين-1,3أون و ثنائي 

 سعد سالم جاسم 
 .العراق ، كركوك،جامعة كركوك لمعموم الصرفة، كمية التربية ،قسم الكيمياء

saad9228@yahoo.com 

 الممخص
ثنائي  -1,1( من خلال تفاعل 6-1تم في هذه الدراسة تحضير مركبات جديدة تتضمن بعض من قواعد شيف ) 

ثنائي أون  -7,1-أوكسازيبين -1,1أمين فنيل مع معوضات البنزلديهايد في الايثانول المطمق ومن ثم تحويمها ال مشتقات 

يدريد الماليك في البنزين الجاف ومن ثم مفاعمتها مع لقواعد شيف مع أنه ]5+1[( من خلال تفاعل غمق الحمقة 7-11)

(. تم تشخيص المركبات الناتجة من خلال 18-11ثنائي أون ) -7,1-دايازيبين -1,1مشتقات  لإنتاجالفنيل هيدرازين 

وشخصت  UV-Vis)ومطيافية الاشعة فوق البنفسجية  ) (FI-IR)تحت الحمراء  الأشعةتحديد درجة الانصهار ومطيافية 

( وتقنية التحميل الدقيق 1H-NMR) لمبروتون عض المركبات المحضرة باستخدام طيف الرنين النووي المغناطيسيب

 (.(C.H.Nلمعناصر 

 .ثنائي أون -7,1-دايازيبين -1,1ثنائي أون,  -7,1-أوكسازيبين -1,1قواعد شيف, الكممات المفتاحية: 
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1. Introduction 

Schiff bases are one of the most prevalent and important of mixed donor systems in the 

field of coordination chemistry. The first preparation of imines was reported in the 19th 

century by Schiff (1884) which were prepared by condensing primary amines with an 

aldehyde or ketone under specific conditions [1], because of the relative easiness of 

preparation, synthetic flexibility and special property of C=N group, Schiff bases are 

considered as an excellent chelating agents and their metal complexes have found to exhibit 

biological activities [2-7]. Oxazepine – dione is seven-membered ring containing nitrogen, 

oxygen and two carbonyl group [8-11]. Oxazepine and their derivatives have some important 

biological pharmacological activities [12] such as Psychoactive drug [13], enzyme inhibitors, 

[14] and analgesic [15]. Diazepine-dione is seven-membered ring containing two nitrogen 

atoms at sites 1,2, 1.3 and 1.4 and two carbonyl group [16], diazepine-dione and their 

derivatives like Oxazepine–diones have some important biological pharmacological actives 

such as Anti-cancer [17] and hepatitis [18]. 

2. Experimental: 

2.1. Materials and methods 

1- All chemicals were bought from Fluke and BDH Chemical Ltd. General. 

2- Melting point were recorded with Stuart melting point apparatus.  

3- Ultraviolet-visible (UV- Vis) spectra were recorded on Shimadzu (UV–1800) pc 

Spectrophotometer. 

4- Infrared spectra (FT-IR) were recorded on Shimadzu FT-IR-3800 Spectrophotometer. 

5-
1
H-NMR spectra were recorded on a BRUKER ULTRA SHIELD - 400MHz with 

tetramethyl saline as an internal standard in CDCl3 and DMSO-d6 as a solvents.  

6- C.H.N. analysis were recorded on an EVROV VICTORIA- 3000.  

2.2. Methods of Preparation 

2.2.1. Synthesis of Schiff bases. (1-6) 

A solution of  (0.01mol) of phenyl-1,4-diamine in (40ml) absolute ethanol was added to 

(0.02mol) of substituted benzaldehyde  in (20ml)  absolute ethanol , the mixture was refluxed 

for(3hr.), after that the mixture was cooled to room temperature, filtered, dried and 

recrystallized  from absolute ethanol [19]. Physical properties are given in Table 1. 
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2.2.2. Synthesis of N,N
/ 
-{(1,1- biphenyl)-4,4-diyl} bis {2-(4-substituted)-phenyl-2,3di 

hydro-1,3-Oxazepine} -4,7-dione. (7-12)  

A mixture of Schiff bases (1-6)  (0.01mol) and  (0.02 mol) of maleic anhydride in (20ml) 

of dry benzene was refluxed for (7hr.),  the solvent was evaporated and the formed precipitate 

was recrystallized from absolute ethanol [20]. Physical properties are given in Table 1. 

2.2.3. Synthesis of N,N
/ 

-{(1,1- biphenyl)-4,4-diyl} bis {2-(4-substituted)-phenyl-2,3di 

hydro-1,3-Diazepine} -4,7-dione. (13-18) 

A mixture of 1, 3-oxazepine (7-12) (0.01mol)  and  (0.02 mol) of phenylhydrazine in 

(20ml) of absolute ethanol with the addition of sodium carbonate  (solution 10%) was 

refluxed for (5hr.), the solvent was evaporated and the formed precipitate was recrystallized 

from absolute ethanol [21]. Physical properties are given in Table 1. 
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Table  1: Physical properties of prepared compounds (1-18). 

 

M.P
0
C 

 

Yield 

% 

 

Colour 

 

Molecular 

Formula 

 

R 

 

Comp.No. 

 

277-279 

 

65 

 

Yellow 

 

C20H16N2O2 
4-OH 1 

 

282-284 

 

75 

 

Yellow 

 

C24H26N4 
4-N(CH3)2 

 

2 

 

251-253 

 

60 

 

Yellow 

 

C20H14N4O4 
3-NO2 

 

3 

 

275-276 

 

62 

 

Brown 

 

C22H20N2O4 

3-OCH3 

4-OH 
 

4 

 

291-293 

 

69 

 

Yellow 

C22H20N2O2 
4-OCH3 

 

5 

266 dce. 58 Orange C20H16N2O2 
2-OH 

 

6 

195-197 75 Brown C28H16N2O8 4-OH 7 

111-998 63 Red C32H16N4O6 4-N(CH3)2 8 

191-193 59 Yellow C28H14N4O10 3-NO2 9 

 

260-262 

 

75 

 

Orange 

 

C30H21N2O8 

3-OCH3 

4-OH 
11 

160-162 63 Red C30H21N2O8 4-OCH3 11 

199-202 62 Deep Orange C28H16N2O8 2-OH 12 

183-185 69 Brown C41H31N6O6 4-OH 13 

 

194-191  

73 Red C44H41N6O4 4-N(CH3)2 14 

144-146 68 Deep Brown C41H11N8O8 

 
3-NO2 15 

 

246-248 

 

43 

 

Deep Red 

 

C41H36N6O8 

3-OCH3 

4-OH 
16 

205-207 24 Deep Red C41H36N6O6 4-OCH3 17 

188-190 71 Deep Orange C41H31N6O6 

 
2-OH 18 

 

3. Results and Discussion 

3.1. Schiff bases (1-6) 

The Schiff bases were prepared by the reaction of pheny l-1, 4-diamine with substituted 

benzaldehydein absolute ethanol. The prepared compounds were characterized by melting 

point, FT-IR spectra and UV-Vis spectra, The FT-IR spectra of Schiff bases showed the 

disappearance of bonds at (3317-3392) cm
-1 

due to amino group, and new bonds appeared 
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at(1600-1669)cm
-1

 attributed to the azomethene  (C=N)  and the appearance of bond at (1429-

1523) cm
-1

and  (1500-1581)  cm
-1

 due to (C=C)  aromatic and (3000-3135) cm
-1

 attributed to 

(C-H) bond in the aromatic ring. 

1
H-NMR spectrum for compound (2) showed multiple signals at(6.74-7.65) ppm due to  

thearomatic system and the signal at(7.86) ppm due to the proton of imine group(N=C-H). 

UV-Vis and FT-IR spectral data are given in table (2). FT-IR spectral data of compounds (2) 

& (4) are shown in figures (1) & (2). 
1
H-NMR spectrum of compound (3) is shown in figure 

(3). C.H.N analysis of compound (3) is shown in table (5). 

Table 2: FT-IR & UV-Vis spectral data of Schiff bases (1-6). 

IR (KBr) cm
-1

 max1λ 

max2λ 

THF 

 

R 

 

Comp. 

No. 
Others 

1,4-di 

Sub. 

C=Cѵ 

Ar. 
C=Nѵ 

=CHѵ 

Ar. 

OH,3265ѵ 833 
1510 

1444 
1600 3020 

354 

240 
4-OH 1 

CH3 asy.sy.ѵ 

2976,2852 

δ CH3asy.sy. 

1440,1380 

814 
1525 

1481 
1595 3035 

361 

205 

4-

N(CH3)2 
2 

NO2 asy.sy.ѵ 

1523,1360 
831 

1581 

1523 
1605 3090 

350 

284 
3-NO2 3 

OH ,3361δ 

δCH3,asy.sy. 

2929,2886 

CH3,asy.sy.ѵ 

1429,1383 

823 
1512 

1429 
1660 3135 

344 

240 

3-OCH3 

4-OH 
4 

CH3asy.sy. ѵ 

2968,2854 

CH3asy.sy.δ 

1454,1365 

814 
1500 

1442 
1669 3000 

352 

241 
4-OCH3 5 

OH 3143ѵ 831 
1515 

1444 
1595 3001 

350 

284 
2-OH 6 
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Fig. 2: FT-IR spectrum of compound (4). 

  

Fig. 3: 
1
H-NMR spectrum of compound (3) 
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3.2. (1,3-Oxazepine-4,7-dione)compounds (7-12): 

1,3-Oxazepine-4,7-dione compounds (7-12) were prepared from the reaction of maleic 

anhydride with Schiff bases (1-6).The reaction follows the following mechanism as shown: 

 

 

The FT-IR spectra showed the bonds at (1699-1718) cm
-1 

and  (1603-1664) cm
-1

  due to 

(C=O) for lactone and lactam compounds respectively besides other two bonds at (1420-

1535) cm
-1

and (1533-1603) cm
-1

due to (C=C) aromatic ring and (1259-1286) cm
-1

 due to  

C-O-C bond [22]. 

1
H-NMR spectrum for compound (10) showed single signal at (3.34) ppm due to protons 

of (OCH3) groups besides the multiple signals at (6.74-7.86) ppm due to aromatic system and 

olefinic protons at C6 and C7 of the Oxazepine ring while the broad single signal at (8.62) 

ppm it's for the proton at C2 of the Oxazepine ring, finally the single signal at (10.42) ppm 

due to (OH) proton. The UV-Vis and FT-IR spectral data are given in the table (3). FT-IR 

spectral data of compounds (9) & (10) are shown in figures (4) & (5).
1
H-NMR spectral data 

of compound (10) is shown in figure (6). C.H.N analysis of compound (11) is shown in table 

(5). 
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Table 3: FT-IR & UV-Vis spectral data for 1,3-Oxazepine-4,7-dione (7-12). 

 IR- (KBr) –cm
-1

 max1λ 

max2λ 

THF 

 

R 

 

Comp. 

No. 
Others 

1,4-di 

Sub. 

 

ѵ C-O-

C 
C=Cѵ 

Ar. 

C=Oѵ 

Lactone, 

Lactam 

=CHѵ 

Ar. 

OH 3210ѵ 

 
837 

1259 1601 

1514 

1707 

1658 
3111 

282 

219 
4-OH 7 

CH3 

asy.sy.ѵ 

2951,2810 

δ 

CH3asy.sy. 

1444,1394 

816 

 

 

1270 1603 

1545 

1703 

1664 

 

3102 

 

282 

217 

4-N(CH3)2 8 

NO2 

asy.sy.ѵ 

1533,1352 

822 

 

1261 
1533 

1420 

1709 

1626 
3099 

350 

282 
3-NO2 9 

OH ,3398δ 

ѵCH3asy.sy. 

2952,2854 

840 

 

1167 
1545 

1512 

1701 

1631 
3097 

280 

225 

3-OCH3 

4-OH 

 
10 

CH3asy.sy.ѵ 

2910,2828 

δCH3asy.sy. 

1402,1323 

847 

 

1281 1568 

1506 

1718 

1608 
3118 

361 

226 
4-OCH3 11 

OH,3380ѵ 

 
833 

 

1286 
1516 

1501 

1699 

1603 
3076 

284 

224 
2-OH 12 

 

 

 Fig 4: FT-IR spectrum of compound (9). 
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Fig. 5: FT-IR spectrum of compound (10). 

 

 

Fig. 6: 
1
H-NMR spectrum of compound (10) 
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3.3. (1,3-Diazepine-4,7-dione) compounds (13-18) 

1,3-Diazepine-4,7-dionecompounds (13-18) were prepared from the reaction of 

phenylhydrazine with 1,3-Oxazepine-4,7-dione (13-18). The reaction follows the following 

mechanism as shown: 

 

The FT-IR spectra showed the bonds at (1609-1689) cm
-1 

 due to(C=O) of lactam 

compounds besides other two bonds at(1497-1567)cm
-1

and (1533-1610) cm
-1

due to (C=C) 

aromaticring.  

1
H-NMR spectrum for compound (14) showed a single signal at (3.25) ppm due to 

protons of (CH3) groups besides the multiple signals at(6.72-8.37) ppm due to the aromatic 

systemand olefinic protons at C6 and C7 of the diazepine ringand a signal at (8.38) ppm for 

the protonat C2of the of the diazepine ring, the single signal at (9.50) ppm due to amine 

protons. UV-Vis and FT-IR spectral dataare given in the table (4).
1
H-NMR spectral data of 
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compound (14) is shown in Fig. 7. C.H.N analysis of compounds (11, 13, 15) is shown in 

Table 5. 

Table 4: FT-IR & UV-Vis spectral data for 1,3-Diazepine-4,7-dione (13-18). 

IR- (KBr) –cm
-1

 max1λ 

max2λ 

THF 

 

R 

 

Comp. 

No. 
Others 

1,4-di 

Sub. 

C=Cѵ 

Ar. 

C=Oѵ 

Lactam 
=CHѵ 

Ar. 

OH 3265ѵ 

 
825 

1610 

1567 
1634 3176 

286 

217 
4-OH 13 

CH3 asy.sy.ѵ 

2978,2834 

δ CH3asy.sy. 

1476,1326 

819 
1578 

1532 

1689 

 
3123 

 

284 

218 

4-N(CH3)2 14 

NO2 asy.sy.ѵ 

1598,1324 
837 

1589 

1497 
1634 3089 

345 

279 
3-NO2 15 

OH ,3352δ 

ѵCH3asy.sy. 

2965,2854 

C-O-C,1137ѵ 

852 
1587 

1509 
1652 3107 

286 

219 

3-OCH3 

4-OH 

 
16 

CH3asy.sy.ѵ 

2987,2823 

δCH3asy.sy. 

1416,1347 

C-O-C,1245ѵ 

850 
1598 

1520 
1610 3112 

354 

227 
4-OCH3 17 

OH,3392ѵ 

 
823 

1542 

1510 
1609 3135 

279 

226 
2-OH 18 

 

 

Fig 7: 
1
H-NMR spectrum of compound (14). 
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Table 5: C.H.N Results of a careful analysis of the elements )2, 11, 13, 15 & 18(. 

Calculated Found Molecular Formula 

 

Comp. 

No. N% H% C% N% H% C% 

15.12 7.07 77.80 15.11 7.10 77.80 C24H26N4 2 

5.18 4.48 66.66 5.20 4.50 66.68 C34H26N4O10 11 

12.13 4.62 69.36 12.14 4.64 66.39 C41H31N6O6 91 

14.93 4.00 64.00 14.94 4.02 64.03 C41H11N8O8 95 

12.13 4.62 69.36 12.15 4.64 69.38 C41H31N6O6 98 

4- Conclusions 

 In this study, new substituted 1,3- oxazepine-4,7-dione   and 1,3- diazepine-4,7-dione 

derivatives were synthesized by using  different substituted starting materials. The results of 

characterization were in agreement with structures, this type of compounds have a various 

biological activity as shown in introduction, due to the importance of these compounds, we 

worked on preparing some of them as a first stage and the study their biological effects may 

be studied by other researchers. 
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