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Introduction 

 The synthesis of 2-phenyl -1,3-oxazepine by 

irridiation of 4-phenyl-2-oxa-3-aza bicyclo[3.2.0]-

hepta-3,6-diene(1)was studied by Toshio Makai with 

other workers.The discovery of the central nervous 

system(CNS) activity of 1,4- benzodiazepine (2) 

encourage the chemists to look for more effective 

ways to build up the 7- membered heterocyclic ring 

systems from already available materials. One of these 

ways which has been discovered recently(3), involves 

direct addition of maleic anhydride to the (C=N) 

double bond of schiffs bases and anumber of 2,3-

diaryl-2,3-dihydro-1,3-oxazepine-4,7-diones were 

prepared and characterized.(3-8) 

Pyrylium tetrafluroborate underwent ring expansion on 

treatment with excess sodiumazide in anhydrous 1,4-

dioxane to give 58-96% substituted 1,3-oxazepine. 
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     Furthermore, thermal rearrangement of 

ketovinylazirines gave substituted 1,3-oxazepines. (9-

14)  

 

Materials and methods 

 Starting material and solvent were used without 

further purification. Melting points were recorded on 

Gallenkamp melting points Apparatus and were 

uncorrected . Elemental analysis was carried out in Al-

Qaqah state company on perkin-Elmre 2400 CHN 

Elemental analyzer . FT-IR spectra were recorded on 

FT-IR spectrophotometer -8400s Shimadza (KBr) and 

UV-Visible spectra were recorded (inethanol) On 

Schimadza Reco- 160 Spectrophotometer. 

Preparation of 2-[(2-Amino-ethylimino)-Methyl]-

phenol.(Schiff-base):- 

    To a solution of o.o5 mole of Ethylene diamine in 

30 ml of Ethanol (absolute) was added o.o5 mole or 

o.1 mole of substituted benzaldehyde and refluxed 2hr. 
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Whereby ayellow crystalline solid separated out . The 

solid was filtered and recrystallized from ethanol. 

Preparation of 3-(2-Amino-ethyl)-2-(2-hydroxy-

phenyl)-[1,3]oxazepine 4,7-dione:- 

    In a 100 ml round bottom flask equipped with 

double surface condenser fitted with calcium chloride 

guard tube was placed a mixture of 0.01 mole of 2-[(2-

Amino-ethylimino)-Methyl]-phenol and 0.01mole 

maleic anhydride in 20 ml of Ethanol absolute. The 

reaction mixture was refluxed in water bath at 78C  ْ  

he, the solvent was then removed and the resulting 

solid was recrystallized from anhydrous THF. 

Preparation of 2-(2-hydroxy-phenyl)-3-{2-[2- 

hydroxyl -phenyl)-4,7-dioxo-[1,3] oxazepine-3-yl]-

ethyl}2,3-dihydro-[1,3] oxazepine-4,7-dione:- 

     A mixture of(0.01 mole) of 3-(2-Amino-ethyl)-2-

(2-hydroxy-phenyl)-[1,3]oxazepine 4,7-dione and 

(0.002 mole) of maleic anhydride in Ethanol absolute 

was refluxed on a water bath for 3hr. The solvent was 

then removed and the crystalline solid was 

recrystallized from anhydrous 1,4-dioxan. 

      This experiment was repated using the same 

amounts of the reactance to obtain other derivatves. 

 

Result and discussion 

       It is known that Schiff bases react smoothly with 

acid chlorides and anhydrides to give the 

corresponding addition products.(5-7)       

     In this paper, the reaction of the Maleic and 

Succinic anhydride with(2-[(2-Amino-ethylimino)-

Methyl]-phenol to gives the dipolar intermediate 

[11A] which collapses to the 7- membered 

heterocyclic ring system.[11B] is presented. 

 This is indicated by the appearance of the 

characteristic C=O (lacton-lactam) absorption band at 

1700cm-1 in the IR spectra of addition products[11B] 

as shown in tables(2,3,4).                                                                

      It is impressive to note that the two absorption 

band at (1800-1950)cm-1 in the IR spectra (Tables 

2,3,4) of pure Maleic anhydride have disappeared 

when the anhydride became part of the 7-membered 

ring system of the 3-(2-Amino-ethyl)-2-(2-hydroxy-

phenyl)-[1,3]oxazepine 4,7-dione and2-(2-hydroxy-

phenyl)-3-{2-[2- hydroxy-phenyl)-4,7-dioxo-[1,3] 

oxazepine-3-yl]-ethyl}2,3-dihydro-[1,3] oxazepine-

4,7-dione.The new absorption bands of the (C=O) 

group in the IR spectra of the addition products [11B] 

appear at (1670-1700)cm-1, this attributed to the fact 

that the structures of the addition products are 

combination of the lacton-lactam structure.(8,9) .  

     The UV spectra (Tables 5,6) of 3-(2-Amino-ethyl)-

2-(2-hydroxy-phenyl)-[1,3]oxazepine 4,7-dione and 2-

(2-hydroxy-phenyl)-3-{2-[2- hydroxy-phenyl)-4,7-

dioxo-[1,3] oxazepine-3-yl]-ethyl}2,3-dihydro-[1,3] 

oxazepine-4,7-dione show absorption maxima at (240-

310)nm , and at (310-445)nm due to charge transfer of 

the aryl group and the cyclic 6-membered structure 

[11B].  

    3-(2-Amino-ethyl)-2-(2-hydroxy-phenyl)-

[1,3]oxazepine 4,7-dione and 2-(2-hydroxy-phenyl)-3-

{2-[2- hydroxy-phenyl)-4,7-dioxo-[1,3] oxazepine-3-

yl]-ethyl}2,3-dihydro-[1,3] oxazepine-4,7-dione are 

identified by their m.ps,elemental analysis    (table 

1),IR spectra (table 2) and UV spectra (table 5). It is 

noticeable that the values of   C-Hstr. (benzylic) 

absorption bands are rather high.This is in fact 

explained by the shift towared longer wavelength, that 

takes place when the benzylic carbon is linked to three 

electron-withdrawing groups, phenyl, O and N in the 

title compounds.                                     

   The reaction of maleic and succinic anhydride with 

various Schiff bases is a sort of cycloaddition 

reaction.Cycloaddition is a ring formation that results 

from the addition of C=N  bonds to either δ or π  with 

formation of new δ  bonds. This class of reactions and 

its reverse encompasses a large number of individual 

types. Huisgen (10) has formulated a useful 

classification of diverse cycloaddition in terms the 

number of the new δ bond . the ring size of the 

product, and the number of atoms in the components 

taking part in the cycloaddition . This cycloaddition 

reaction is classified as a 2 + 5-7, and it is the first 

cycloaddition of this type , although in principle, one 

woud predict that the butadienyl cation might add to 

an olefin through a (4n+2) transition state to yield the 

cyclohexenyl cation (11).   

   A first-order equation was applied to the reaction of 

Schiff-bases with maleic,succinic and phthalic 

anhydrides. It proved to be useful to calculation the 

reactions velocity under vaying temperutures(313-

253)k with (10) k interval. 

T=2.303/k log A/A-X 

Ln At/Aw = kt 

K= Rate constant 

    The value of K was calculated for all reactions by 

drawing the relation between  ln At/Aω with Time. 
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    In order to obtained the ideal temp. For the reaction 

and to study the effect of temp. on reaction velocity 

relation between Lnk and 1/T was than draw. . It was 

noticed that velocity increases with temperature and 

that velocity is stable at (353) k .  

     From the tables ( 7 -18 ) we notice that the value of 

ΔH , ΔS , and ΔG is positive. This proves that the 

reactions are indotherm and auto. We also notice that 

the activation ΔH stars to increase with deferent used 

compounds. 

    Figures (1, 2 , 3 ) show the reaction velocity for 

deferent compounds   
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Table (1) Melting point ,percentage yield, 

molecular formula and elemental analysis of 3-(2-

Amino-ethyl)-2-(2-hydroxy-phenyl)-[1,3]oxazepine 

4,7-dione and 2-(2-hydroxy-phenyl)-3-{2-[2- 

hydroxy-phenyl)-4,7-dioxo-[1,3] oxazepine-3-yl]-

ethyl}2,3-dihydro-[1,3] oxazepine-4,7-dione:- 
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Table (2) The major IR absorption (cm-1)of 3-(2-

Amino-ethyl)-2-(2-hydroxy-phenyl)-[1,3]oxazepine 

4,7-dione and 2-(2-hydroxy-phenyl)-3-{2-[2- 

hydroxy-phenyl)-4,7-dioxo-[1,3] oxazepine-3-yl]-

ethyl}2,3-dihydro-[1,3] oxazepine-4,7-dione: 
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Table (3) Melting point ,percentage yield, 

molecular formula and elemental analysis of{4-[3-

(2-amino-ethyl)-2,3,4,7-tetrahydro-[1,3]oxazepine-

2-yl]-phenyl-dimethyl-amine and (Diethyl amino-

phenyl)-3-{2-[2-(4-dimethylamino-phenyl)-4,7-

dioxo-[1,3]oxazepane-3yl]-ethyl}-2,3-dihydro-

[1,3]oxazepine-4,7-dione:- 
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6

 

2
0
2

-
2
0
0

 

1
8

 

 

Table (4)The major IR absorption (cm-1)of{4-[3-(2-

amino-ethyl)-2,3,4,7-tetrahydro-[1,3]oxazepine-2-

yl]-phenyl-dimethyl-amine and (Diethyl amino-

phenyl)-3-{2-[2-(4-dimethylamino-phenyl)-4,7-

dioxo-[1,3]oxazepane-3yl]-ethyl}-2,3-dihydro-

[1,3]oxazepine-4,7-dione:- 
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C
-O

 s
tr

. 
L

a
c
to

n
 

C
-N

 s
tr

.
 

C
=

C
 s

tr
. 

A
ro

m
a

ti
c 

C
=

C
 s

tr
. 

O
le

fi
n

 

C
=

O
 s

tr
.

 

L
a
c
to

n
,l

a
c
ta

m
 C

-H
 s

tr
. 

O
le

fi
n

 

N
-H

 s
tr

. 
a

m
in

e
 

C
o

m
p

o
u

n
d

 

1
2
8
0

 

1
0
2
0

و
1
3
5
0

 

1
5
1
0

و
1
5
9
0

 

1
6
2
0

 

1
6
5
0

و
1
6
8
0

 

3
0
5
0

 

3
2
7
0

و
3
4
0
0

 

1
0

 

1
2
7
5

 

1
0
1
0

و
1
3
4
0

 

1
5
5
0

و
1
5
8
0

 

1
6
2
0

 

1
6
5
5

و
1
6
7
0

 

3
0
7
0

 

3
2
0
0

و
3
4
4
0

 

1
1

 

1
2
7
0

 

1
0
2
0

ز
1
3
6
0

 

1
5
4
0

و
1
5
9
0

 

1
6
1
0

 

1
6
4
0

و
1
6
8
0

 

3
0
8
0

 

3
2
0
0

و
3
3
9
0

 

1
2

 

1
2
7
5

 

1
0
3
0

و
1
3
7
0

 

1
5
4
0

و
1
5
9
5

 

1
6
0
0

 

1
6
4
5

و
1
6
9
0

 

3
1
0
0

 

3
2
1
0

و
3
3
8
0

 

1
3

 

1
2
8
0

 

1
0
1
0

و
1
3
6
0

 

1
5
3
0

و
1
5
7
0

 

1
6
0
0

 

1
6
5
0

و
1
6
8
0

 

3
0
9
0

 

3
2
2
0

و
3
4
0
0

 

1
4

 

1
2
8
0

 

1
0
1
5

و
1
3
8
0

 

1
5
4
0

و
1
5
8
0

 

1
6
1
0

 

1
6
4
0

و
1
6
9
0

 

3
0
8
0

 

3
2
2
0

و
3
4
1
0

 

1
5

 

1
2
9
0

 

1
0
2
5

و
1
3
7
5

 

1
5
4
0

و
1
5
9
0

 

1
6
2
0

 

1
6
5
0

و
1
6
8
0

 

3
0
9
0

 

3
2
2
0

و
3
4
0
0

 

1
6

 

1
2
9
5

 

1
0
3
0

و
1
3
7
5

 

1
5
4
0

و
1
5
7
0

 

1
6
1
5

 

1
6
4
0

و
1
6
8
5

 

3
0
8
5

 

3
2
1
0

و
3
4
0
0

 

1
7

 

1
3
0
0

 

1
0
2
0

و
1
3
8
0

 

1
5
4
0

و
1
5
7
0

 

1
6
2
0

 

1
6
5
0

و
1
6
9
0

 

3
0
8
0

 

3
2
0
0

و
3
4
2
0

 

1
8

 

* as KBr disc. 

 

Table (5) The UV-Visible absorption maxima  λ 

/nm of3-(2-Amino-ethyl)-2-(2-hydroxy-phenyl)-

[1,3]oxazepine 4,7-dione and 2-(2-hydroxy-phenyl)-

3-{2-[2- hydroxy-phenyl)-4,7-dioxo-[1,3] oxazepine-

3-yl]-ethyl}2,3-dihydro-[1,3] oxazepine-4,7-dione 
UV-Visible absorption maxima 

λ/nm In ethanol solvent 
Compound 

377,300,269,235,220 1 

269,311,278,233,226 2 

380,316,272,293,222 3 

370,320,266,252,225 4 

382,319,265,259,230 5 

365,300,260,241,220 6 

372,301,265,244,225 7 

360,300,261,298,226 8 

375,301,275,236,221 9 

 
Table (6) The UV-Visible absorption maxima  λ 

/nm of{4-[3-(2-amino-ethyl)-2,3,4,7-tetrahydro-

[1,3]oxazepine-2-yl]-phenyl-dimethyl-amine and 

(Diethylamino-phenyl)-3-{2-[2-(4-dimethylamino-

phenyl)-4,7-dioxo-[1,3]oxazepane-3yl]-ethyl}-2,3-

dihydro-[1,3]oxazepine-4,7-dione: 
UV-Visible absorption maxima 

λ/nm In ethanol solvent 
Compound 

340,300,255,230,220 10 

346,300,250,229,221 11 

345,302,266,239,223 12 

339,306,252,229,223 13 

349,299,256,241,228 14 

358,295,246,236,222 15 

341,288,251,244,220 16 

350,306,260,241,230 17 

361,305,249,236,221 18 

 
Table (7)1-Ethelyne diamine -1-mol salicylaldehyde 

+ Maleic anhydride Thermodynamic value of 

reaction of (A) with Maleic anhydride 

through of temperature effect on K, Ea, Δ H , Δ S 

and Δ G value (1) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

J
 K

,m
o

l-1
 

3
1
3
 

0
.0

2
4
1
 

1
9
9
4

4
.9

 

1
7
3
4

3
 

-3
0
6

.6
4

 1
1
3
3

2
1

.3
2
 

3
2
3
 

0
.0

3
6
1
 

1
9
9
4

4
.9

 

1
7
2
6

4
 

-3
0
7

.1
7
 

1
1
6
4

7
9

.9
1
 

3
3
3
 

0
.0

5
4
2
 

1
9
9
4

4
.9

 

1
7
1
8

1
 

-3
0
7

.5
9
 

1
1
9
6

0
8

.4
7
 

3
4
3
 

0
.0

6
6
 

1
9
9
4

4
.9

 

1
7
0
9

8
 

-3
0
8

.1
6
7
 

1
2
2
7

9
9

.2
8
 

3
5
3
 

0
.0

7
6
1
 

1
9
9
4

4
.9

 

1
7
0
1

5
 

-3
0
8

.6
4
5
 

1
2
5
9

6
6

.6
8
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Table (8) 1-Ethelyne diamine -2-mol 

salicylaldehyde + Maleic anhydride 

Thermodynamic value of reaction of (B) with 

Maleic anhydride through of temperature effect on 

K, Ea, Δ H , Δ S and Δ G value (2) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

 K
J
,m

o
l-1

 

3
1
3
 

0
.0

2
2
1
 

2
5
3
7

3
.1

 

2
2
7
7

5
.2

 

-3
0
6

.7
2

 1
1
8
7

7
8

.5
6
 

3
2
3
 

0
.0

3
3
1
 

2
5
3
7

3
.1

 

2
2
6
9

2
.2

 

-3
0
7

.2
4

 

1
2
1
9

3
0

.7
2
 

3
3
3
 

0
.0

5
2
1
 

2
5
3
7

3
.1

 

2
2
6
0

9
.2

 

-3
0
7

.7
5
 

1
2
5
0

8
9

.9
5
 

3
4
3
 

0
.0

6
4
2
 

2
5
3
7

3
.1

 

2
2
5
2

6
.2

 

-3
0
8

.2
4
 

1
2
8
2

5
2

.5
2
 

3
5
3
 

0
.0

7
3
1
 

2
5
3
7

3
.1

 

2
2
4
4

3
.2

 

-3
0
8

.7
1
 

1
3
1
4

1
7

.8
3
 

 
Table (9) 1-Ethelyne diamine -1-mol -4-

N,Ndimethyle + Maleic anhydride Thermodynamic 

value of reaction of (C) with Maleic anhydride 

through of temperature effect on K, Ea, Δ H , Δ S 

and Δ G value (3) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

 j
K

,m
o
l-1

 

3
1
3
 

0
.0

2
8
2
 

2
2
4
2

6
.6

 

1
9
8
2

8
.7

 

-3
0
5

.4
8

 1
1
5
6

0
0

.4
4
 

3
2
3
 

0
.0

4
4
1
 

2
2
4
2

6
.6

 

1
9
7
4

5
.7

 

-3
0
6
 

1
1
8
5

8
3

.7
 

3
3
3
 

0
.0

6
5
 

2
2
4
2

6
.6

 

1
9
6
6

2
.7

 

-3
0
6

.5
1
 

1
2
1
7

3
0

.5
3
 

3
4
3
 

0
.0

7
2
1
 

2
2
4
2

6
.6

 

1
9
5
7

9
.7

 

-3
0
7

.0
 

1
2
4
8

8
0

.7
 

3
5
3
 

0
.0

8
5
1
 

2
2
4
2

6
.6

 

1
9
4
9

6
.7

 

-3
0
7

.4
8
 

1
2
8
0

3
7

.1
4
 

 
Table (10) 1-Ethelyne diamine- 2mol-4-

N,Ndimethyle + Maleic anhydride Thermodynamic 

value of reaction of (D) with Maleic anhydride 

through of temperature effect on K, Ea, Δ H , Δ S 

and Δ G value (4) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

 K
,m

o
l-1

 

3
1
3
 

0
.0

2
5
2
 

2
6
1
8

6
.5

 

2
3
5
8

8
.6

 

-3
0
4

.9
9

 1
1
9
0

5
0

.4
7
 

3
2
3
 

0
.0

4
2
1
 

2
6
1
8

6
.5

 

2
3
5
0

5
.6

 

-3
0
5

.5
1
 

1
2
2
1

8
5

.3
3
 

3
3
3
 

0
.0

6
3
3
 

2
6
1
8

6
.5

 

2
3
4
2

2
.6

 

-3
0
6

.0
1
 

1
2
5
3

2
3

.9
3
 

3
4
3
 

0
.0

7
4
1
 

2
6
1
8

6
.5

 

2
3
3
3

9
.6

 

-3
0
6

.5
0
 

1
2
8
4

6
9

.1
 

3
5
3
 

0
.0

9
2
 

2
6
1
8

6
.5

 

2
3
2
5

6
.6

 

-3
0
6

.9
8
 

1
3
1
6

2
0

.5
4
 

 
Table (11) 1-Ethelyne diamine -1-mol 

salicylaldehyde +Succinic anhydride 

Thermodynamic value of reaction of (A) with 

Succinic anhydride through of temperature effect 

on K, Ea, Δ H , Δ S and Δ G value (1) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

J
K

, 
m

o
l-1
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3
1
3
 

0
.0

2
2
1
 

2
5
1
9

0
.5

 

2
2
5
9

2
.6

 

-2
9
8

.8
 1

1
6
1

1
7
 

3
2
3
 

0
.0

3
4
2
 

2
5
1
9

0
.5

 

2
2
5
0

9
.5

 

-3
0
7

.1
 

1
2
1
7

0
2

.3
 

3
3
3
 

0
.0

5
1
 

2
5
1
9

0
.5

 

2
2
4
2

6
.6

 

-3
0
7

.8
9
 

1
2
4
9

5
3

.3
7
 

3
4
3
 

0
.0

6
3
 

2
5
1
9

0
.5

 

2
2
3
4

3
.6

 

-3
0
8

.3
9
 

1
2
8
1

2
0

.7
7
 

3
5
3
 

0
.0

7
4
2
 

2
5
1
9

0
.5

 

2
2
2
9

5
.6

 

-3
0
8

.8
4
 

1
3
1
3

1
6

.1
2
 

 
Table (12) 1-Ethelyne diamine -2-mol 

salicylaldehyde + Succinic anhydride 

Thermodynamic value of reaction of (B) with 

Succinic anhydride through of temperature effect 

on K, Ea, Δ H , Δ S and Δ G value (2) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

j 
K

,m
o
l-1

 

3
1
3
 

0
.0

2
6
3
 

2
3
4
3

0
.9

 

2
0
8
3

3
 

-3
0
6

 1
1
6
6

1
1
 

3
2
3
 

0
.0

3
7
2
 

2
3
4
3

0
.9

 

2
0
7
5

0
 

-3
0
6

.7
1
 

1
1
9
8

1
7

.3
 

3
3
3
 

0
.0

5
7
 

2
3
4
3

0
.9

 

2
0
6
6

7
 

-3
0
7

.6
0
 

1
2
3
0

9
7

.8
 

3
4
3
 

0
.0

6
6
 

2
3
4
3

0
.9

 

2
0
5
8

4
 

-3
0
8

.0
9
 

1
2
6
2

5
8

.8
 

3
5
3
 

0
.0

8
1
 

2
3
4
3

0
.9

 

2
0
5
0

1
 

-3
0
8

.5
7
 

1
2
4
4

2
6

.2
1
 

Table (13) 1-Ethelyne diamine -1-mol -4-

N,Ndimethyle+Succinic anhydride 

Thermodynamic value of reaction of (C) with 

Succinic anhydride  through of temperature 

effect on K, Ea, Δ H , Δ S and Δ G value (3) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

J
 K

,m
o

l-1
 

3
1
3
 

0
.0

2
9
3
 

2
3
1
1

5
.5

 

2
0
5
1

7
.6

 

-3
0
5

.7
4

 

1
1
6
2

1
4
 

3
2
3
 

0
.0

4
1
 

2
3
1
1

5
.5

 

2
0
4
3

4
.6

 

-3
0
6

.2
6
 

1
1
9
3

5
6
 

3
3
3
 

0
.0

6
2
 

2
3
1
1

5
.5

 

2
0
3
5

1
.6

 

-3
0
6

.2
6
 

1
2
2
5

0
6

.0
1
 

3
4
3
 

0
.0

7
1
 

2
3
1
1

5
.5

 

2
0
2
6

8
.6

 

-3
0
6

.7
7
 

1
2
5
6

5
8

.7
8
 

3
5
3
 

0
.0

8
9
 

2
3
1
1

5
.5

 

2
0
1
8

5
.6

 

-3
0
7

.7
4
 

1
2
8
8

1
7

.8
2
 

 

Table (14) 1-Ethelyne diamine -2-mol -4-

N,Ndimethyle+ Succinic anhydride 

Thermodynamic value of reaction of (D) with 

Succinic anhydride through of temperature effect 

on K, Ea, Δ H , Δ S and Δ G value (4) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

J
 K

,m
o

l-1
 

3
1
3
 

0
.0

2
7
8
 

2
3
9
7

8
.7

 

2
1
3
8

0
.8

 

-3
0
5

.4
8

 1
1
6
9

9
6

.0
4
 

3
2
3
 

0
.0

4
3
 

2
3
9
7

8
.7

 

2
1
2
9

7
.8

 

-3
0
6
 

1
2
0
1

3
5

.8
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3
3
3
 

0
.0

6
1
 

2
3
9
7

8
.7

 

2
1
2
1

4
.8

 

-3
0
6

.5
1
 

1
2
0
2

1
7

.5
3
 

3
4
3
 

0
.0

7
2
 

2
3
9
7

8
.7

 

2
1
1
3

1
.8

 

-3
0
7

.0
0
 

1
2
6
4

3
2

.8
 

3
5
3
 

0
.0

9
1
1
 

2
3
9
7

8
.7

 

2
1
0
4

8
.8

 

-3
0
7

.4
8
 

1
2
9
5

8
9

.2
4
 

 
Table (15) 1-Ethelyne diamine -1-mol 

salicylaldehyde + Phthalic anhydride 

Thermodynamic value of reaction of (A) with 

Phthalic anhydride    

through of temperature effect on K, Ea, Δ H , Δ S 

and Δ G value (1) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

 K
,m

o
l-1

 

3
1
3
 

0
.0

2
3
 

2
5
3
9

8
 

2
2
8
0

0
.1

 

-3
0
6

.3
6

 1
1
8
6

9
0

.7
8
 

3
2
3
 

0
.0

3
6
1
 

2
5
3
9

8
 

2
2
7
1

7
.1

 

-3
0
6

.8
8
 

1
2
1
8

3
9

.3
4
 

3
3
3
 

0
.0

5
4
 

2
5
3
9

8
 

2
2
6
3

4
.1

 

-3
0
7

.3
8
 

1
2
4
9

9
1

.6
4
 

3
4
3
 

0
.0

6
7
 

2
5
3
9

8
 

2
2
5
5

1
.1

 

-3
0
7

.8
7
 

1
2
8
1

5
0

.5
1
 

3
5
3
 

0
.0

7
8
 

2
5
3
9

8
 

2
2
4
6

8
.1

 

-3
0
8

.3
5

 

1
3
1
3

1
5

.6
5
 

 
 

 

 

 

 

 

Table (16) 1-Ethelyne diamine -2-mol 

salicylaldehyde + Phthalic anhydride 

Thermodynamic value of reaction of (B) with 

Phthalic anhydride through of temperature effect 

on K, Ea, Δ H , Δ S and Δ G value (1) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

 K
,m

o
l-1

 

3
1
3
 

0
.0

2
8
2
 

2
2
8
9

1
.4

 

2
0
2
9

3
.5

 

-3
0
6

.7
2

 1
1
6
2

9
6

.8
6
 

3
2
3
 

0
.0

3
4
1
 

2
2
8
9

1
.4

 

2
0
2
1

0
.5

 

-3
0
7

.2
4

 

1
1
9
4

4
9

.0
2
 

3
3
3
 

0
.0

5
8
 

2
2
8
9

1
.4

 

2
0
1
2

7
.5

 

-3
0
7

.7
5
 

1
2
2
6

0
8

.2
5
 

3
4
3
 

0
.0

6
2
 

2
2
8
9

1
.4

 

2
0
0
4

4
.5

 

-3
0
8

.2
4
 

1
2
5
7

7
0

.8
2
 

3
5
3
 

0
.0

8
3
 

2
2
8
9

1
.4

 

1
9
9
6

1
.5

 

-3
0
8

.7
 

1
2
8
9

3
2

.6
 

 
Table (17) 1-Ethelyne diamine -1-mol -4-

N,Ndimethyle + Phthalic anhydride 

Thermodynamic value of reaction of (C) with 

Phthalic anhydride    

through of temperature effect on K, Ea, Δ H , Δ S 

and Δ G value (3) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

 K
,m

o
l-1

 

3
1
3
 

0
.0

2
7
1
 

2
4
2
1

1
.1

 

2
1
6
1

3
.2

 

-3
0
5

.3
5

 1
1
7
1

8
7

.7
5
 

3
2
3
 

0
.0

4
3
 

2
4
2
1

1
.1

 

2
1
5
3

0
.2

 

-3
0
5

.8
8
 

1
2
0
3

2
9

.4
4
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3
3
3
 

0
.0

6
3
 

2
4
2
1

1
.1

 

2
1
4
4

7
.2

 

-3
0
6

.3
8
 

1
2
3
4

7
1

.7
4
 

3
4
3
 

0
.0

7
7
 

2
4
2
1

1
.1

 

2
1
3
6

4
.2

 

-3
0
6

.8
7
 

1
2
6
6

2
0

.6
1
 

3
5
3
 

0
.0

8
7
 

2
4
2
1

1
.1

 

2
1
2
8

1
.2

 

-3
0
7

.3
5
 

1
2
9
7

7
5

.7
5
 

 
Table (18) 1-Ethelyne diamine -2-mol -4-

N,Ndimethyle + Phthalic anhydride 

Thermodynamic value of reaction of (D) with 

Phthalic anhydride  through of temperature effect 

on K, Ea, Δ H , Δ S and Δ G value (4) 

T
 .

k
 1-

K
,h

 E
a

j 
m

o
l-1

 

∆
H

 J
m

o
l-1

 

∆
S

 J
.K

-1
m

o
l-1

 

∆
G

 K
,m

o
l-1

 

3
1
3
 

0
.0

2
6
1
 

2
3
7
7

9
.5

 

2
1
1
8

1
.6

 

-2
8
7

.8
9

 1
1
1
2

9
1

.1
7
 

3
2
3
 

0
.0

4
 

2
3
7
7

9
.5

 

2
1
0
9

8
.6

 

-2
8
8

.4
1
 

1
1
4
2

5
5

.0
3
 

3
3
3
 

0
.0

5
9
 

2
3
7
7

9
.5

 

2
1
0
1

5
.6

 

-2
8
8

.9
2
 

1
1
7
2

2
5

.9
6
 

3
4
3
 

0
.0

7
3
 

2
3
7
7

9
.5

 

2
0
9
3

2
.6

 

-2
8
9

.4
1
 

1
2
0
2

0
0

.2
3
 

3
5
3
 

0
.0

8
1
 

2
3
7
7

9
.5

 

2
0
8
4

9
.6

 

-2
8
9

.8
9
 

1
2
3
1

8
0

.7
7
 

 

 
Fig (1) The relationship between lnK and 1/T of 

reaction A, B, C and D With Maleic anhydride. 

 
Fig (2)The relationship between lnK and 1/T of 

reaction A, B, C and D With Succinic anhydride. 
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Fig (3)The relationship between lnK and 1/T of 

reaction A, B, C and D With Phthalic anhydride. 

 
 

N
o

. Schiff-Bases Name Structure 

A
 2-[(2-Amino-ethylimino)-

methyl]-phenol
 

HO N

NH2

 

B
 2-({2-[(2-hydroxy-benzylidene)-amino]

-ethylimino}-methyl)-phenol  HO N

N OH

 

C
 N

1
-(3-Dimethylamino-benzylidene)

-ethane-1,2-diamine  

N

H2N

N

 

D
 

N-(4-Dimethylamino-benzylidene)-N'-(4- 

Dimethylamino-benzylidene)-ethane-1,2  

-diamine  N

N

N
N
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No. Name of compounds Structure 

1 2-[3-(2-Amino-ethyl)-[1,3]oxazepan-2-yl]-phenol 

OH

O

N

H2N

 

2 
2-[8-(2-Amino-ethyl)-5,7,8,9-tetrahydro-6-oxa

-8-aza-benzocyclohepten-7-yl]-phenol  

OH

O

N

H2N

 

3 
2-[8-(2-Amino-ethyl)-5,7,8,9-tetrahydro-6-oxa

-8-aza-benzocyclohepten-7-yl]-phenol
 

OH

O

N

H2N

 

4 

3-{2-[(2-Hydroxy-benzylidene)-amino]-ethyl}-2

-(2-hydroxy-phenyl)-2,3-dihydro-[1,3]oxazepine

-4,7-dione  O
N

O

O

HO

N OH

 

5 
3-{2-[(2-Hydroxy-benzylidene)-amino]-ethyl}-

2-(2-hydroxy-phenyl)-[1,3]oxazepane-4,7-dione  O
N

O

O

HO

N OH

 

6 

8-{2-[(2-Hydroxy-benzylidene)-amino]-ethyl}-

7-(2-hydroxy-phenyl)-7,8-dihydro-6-oxa-8-aza-

benzocycloheptene-5,9-dione
 

N O

O
O

OH

N

HO

 

7 

2-(2-Hydroxy-phenyl)-3-{2-[2-(2-hydroxy-phenyl)-

4,7-dioxo-[1,3]oxazepane-3-yl]-ethyl}-2,3-dihydro-

[1,3]oxazepane-4,7-dione
 

ON

O O

O N

O O

HO

OH

 

8 

2-(2-Hydroxy-phenyl)-3-{2-[2-(2-hydroxy-phenyl)- 

4,7-dioxo-[1,3]oxazepan-3-yl]-ethyl}-2,3-dihydro-[1,3]

oxazepine-4,7-dione
 

ON

O O

O N

O O

HO

OH
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9 

7-(2-Hydroxy-phenyl)-8-{2-[2-(2-hydroxy-phenyl)-4,7-

dioxo-[1,3]oxazepan-3-yl]-ethyl}-7,8-dihydro-6-oxa-8-

aza-benzocycloheptene-5,9-dione  

N O

OO

O N

O O

HO

OH

 

10 
{4-[3-(2-Amino-ethyl)-[1,3]oxazepan-2-yl]

-phenyl}-dimethyl-amine  

O

N

H2N

N

 

11 
{4-[3-(2-Amino-ethyl)-2,3,4,7-tetrahydro-[1,3

]oxazepin-2-yl]-phenyl}-dimethyl-amine  

O

N

H2N

N

 

12 
{4-[8-(2-Amino-ethyl)-5,7,8,9-tetrahydro-6-oxa-8-aza

-benzocyclohepten-7-yl]-phenyl}-dimethyl-amine  

O

N

H2N

N

 

13 

3-{2-[(4-Dimethylamino-benzylidene)-amino]-ethyl}- 

2-(4-dimethylamino-phenyl)-2,3-dihydro-[1,3]oxazepine

-4,7-dione  O
N

O

O

N

N

N

 

14 
3-{2-[(4-Dimethylamino-benzylidene)-amino]-ethyl}-2

-(4-dimethylamino-phenyl)-[1,3]oxazepane
 

O
N

O

O

N

N

N

 

15 

8-{2-[(4-Dimethylamino-benzylidene)-amino]-ethyl}-

7-(4-dimethylamino-phenyl)-7,8-dihydro-6-oxa-8-aza

-benzocycloheptene-5,9-dione
 

N

O

O

O

N

N

N
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16 

2-(4-Dimethylamino-phenyl)-3-{2-[2-(4-dimethylamino- 

phenyl)-4,7-dioxo-[1,3]oxazepine-3-yl]-ethyl}-2,3-dihydro

-[1,3]oxazepine-4,7-dione  

O

N

O

O

O

N

O

O

N

N

 

17 

2-(4-Dimethylamino-phenyl)-3-{2-[2-(4-dimethylamino- 

phenyl)-4,7-dioxo-[1,3]oxazepan-3-yl]-ethyl}-2,3-dihydro-

[1,3]oxazepine-4,7-dione  

O

N

O

O

O

N

O

O

N

N

 

18 

7-(4-Dimethylamino-phenyl)-8-{2-[2-(4-dimethylamino- 

phenyl)-4,7-dioxo-[1,3]oxazepan-3-yl]-ethyl}-7,8-dihydro-

6-oxa-8-aza-benzocycloheptene-5,9-dione
 

N

O

O

O

O

N

O

O

N

N
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 .ك والفثاليك تفاعل اثيل ايماينو وثنائي اثيل ايماينو مع انهيدريدات الماليك والسكسني
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 -الخلاصة :

. فوعلع  ثنائي أمينو اثلين مع  معول واحعد ومعومين معن امدنهامدياايعد امم عو  تم تحضير قواعد شيف )اثيل ايمانيو وثنائي اثيل ايماينو( من تكثيف
كعداعي امحل ع ( وعنعد ول علع  ناعام حل عي  يعر مت عان  )هذه م  مول واحد معن انايدريعدا  كعل معن امماميعس وامكككعنيس وام ثاميعس وتعم امح عقواعد شيف 

ن دحل تين كداعيتين(. وقد شخ ع  اممركدعا  اممحضعرت دت يعيمذكر أعط  ناام حل ي  ير مت ان  )م اعل  قواعد شيف م  مومين من الانايدريدا  أن   ا
ا  ان اارها، تحليل ام نا ر، أطياف الأش   فوق امدن ك ي  ،أطياف الأش   تح  امحمراء وقد أكام  نتائج امتشخيص دامطرق اممختل ع  فعي بثدع  در ا

 ثامععسكمععا دركعع  ثوادعع  كععرلا امت ععاعت  ملمركدععا  اممحضععرت ) قواعععد شععيف( معع  انايدريععدا  اممامس،وامكككععنيس وام  ام ععيا امتركيديعع  ملمركدععا  اممحضععرت
 فأاار  دان امت اعل من امدر   الأوم  ، كما حكد  د   امخواص امثرموديناميكي  فأاار  اختتفاً دين اممركدا  اممحضرت.


