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 N,Ń,N  ً -Tris-(4-dimethylamino-benzylidene)-[1,3,5]triazene-2,4,6-triamine 

were prepared by condensation of [1,3,5]Triazene-2,4,6-triamine (Melamine) with o-

4-dimethylamino- benzaldehyde. These Schiff-bases were reacted with one 

equivalent of Maleic,Succinic anhydride in absolute ethanol to give 7-membered 

heterocyclic ring system of 3-{4,6-Bis-[(4-dimethylamino-benzlidene)-amino]-

[1,3,5]triazin-2-yl}-2-(4-dimethylamino-phenyl)-2,3-dihydro-[1,3]oxazepine-4,7-

dione.Addition of two equivalents of Maleic,Succinic anhydride gave of 8-{4-[(4-

dimethylamino-benzylidene)-amino]-6-[4-dimethylamino-phenyl)-4,7-dioxo-4,7-

dihydro-[1,3]oxazepine-3-yl]-[1,3,5]triazin-2-yl}-7-(4-dimethylamino -phenyl)-7,8-

dihydro-6-oxa-8-aza-benzocycloheptene-5,9-dione.i.e, two distant 7-membered rings. 

Which were reacted with pyrrolidine to give anilid-pyrrolidine derivatives of maleic 

and Succinic. 

The synthesized compounds were confirmed by their IR, 1H NMR, UV, spectra 

and C.H.N. analysis.  
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INTRODUCTION 

    The synthesis of 2-phenyl -1,3-oxazepine (1)  and the 

discovery of the central nervous system (CNS) activity 

of 1,4-benzodiazepine (2) by irradiation of 4-phenyl-2-

oxa-3-aza bicyclo [3,2,0] hepta-3,6- dione, encouraged 

the chemists to look for other ways to build up the 7-

membered heterocyclic ring system. One of these  
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ways which was discovered recently , involves direct 

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

bond of Schiff bases ,a number of 2,3-diaryl -2,3-di 

hydro- 1,3-oxazepine-4,7-dione and 2-aryl-3-(1,5-

dimethyl-2-phenyl pyrazolonyl)-2,3-dihydro-1,3-

oxazepine -4,7-diones were prepared and 

characterized(3,4).   
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   This reaction of maleic anhydride with aromatic 

aldazines is related to the same reaction carried out in 

our laboratory. Under relatively severe conditions 

(150C, 20hr,xylene) , the reaction leads to fused 

bicyclic products via abis (3+2) cycloaddition, while 

under milder conditions (80C,2hr,benzene) the 

reaction leads to a7-membered heterocyclic ring 

system via a (5+2)→7 cycloaddition.(14) Imines and N-

acyl imines react with diketen to give tetrahydro-1,3-

oxazine-4-ones (5,6).  

   N-acyl imines undergo [4+2] cycloaddition with 

both-C=C- and hetrodienes. For instance, isolable bis 

(trifluoromethyl) acyl Imine reacts with 2, 2-

dimethylethylene to give 1, 3-oxazine.   

 

EXPERIMENTAL:- 

   Melting points were recorded withGallenkamp 

Melting point Apparatus and were uncorrected. 

Elemental analysis were carried out with perkin-

Elmer, 2400; CHN  

Elemental Analyzer. IR spectra were recorded with 

PYE UNICAM sp-300 Infrared Spectrophotometer in 

KBr. Their 1H-NMR spectra were recorded with 

BRUKER-AC-200MHZFT-NMR in mutha 

University.UV-Visible spectra were recorded (in 

ethanol) with Schimadsu Recc-160 spectrophotometer. 

Preparation of N, Ń, N  ً -Tris-(4-dimethylamino-

benzylidene)-[1, 3, 5] triazene-2, 4, 6-triamine.    

   N,Ń,N  ً -Tris-(4-dimethylamino-benzylidene)-

[1,3,5]triazene-2,4,6-triamine were prepared by 

condensation of [1,3,5]Triazene-2,4,6-triamine 

(Melamine) with 4-dimethylamino-benzaldehyde. To a 

solution of 0.05 mole of (Melamine) in 30 ml of water 

was added 0.05 mole or 0.1 mole of 4-dimethylamino-

benzaldehyde and refluxed.2hr .Whereby a yellow 

crystalline solid separated out. The solid was filtered 

and recrystallized from ethanol 

 Preparation of 3-{4,6-Bis-[(2-Hydroxy-benzlidene)-

amino]-[1,3,5]triazin-2-yl}-2-(2-Hydroxy-phenyl)-2,3-

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

     In a (100ml)round bottom flask equipped with 

double surfaced condenser fitted with Calcium 

chloride guard tube, was placed a mixture of 0.01 mole 

of N,Ń,N  ً -Tris-(4-dimethylamino-benzylidene)-

[1,3,5]triazene-2,4,6-triamine and 0.01 mole of maleic 

anhydride in 20 ml of absolute ethanol . The reaction 

mixture was refluxed in a water bath for 2 hr. The 

solvent was removed and the resulting solid was 

recrystallized from THF. 

   This experiment was repeated using Succinic 

anhydride in order to obtain other 1, 3-oxazepine.                    

Attempted hydrolysis of 3-{4-Amino-6-[(4-

dimethylamino-benzylidene)-amino]-[1,3,5]triazin-2-

yl}-2-(4-dimethylamino-phenyl)-2,3-dihydro-

[1,3]Oxazepine-4,7-dione. 
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    a)  A mixture of 0.005 mole of 3-{4-Amino-6-[(4-

dimethylamino-benzylidene)-amino]-[1,3,5]triazin-2-

yl}-2-(4-dimethylamino-phenyl)-2,3-dihydro-

[1,3]Oxazepine-4,7-dione. and (10ml) of 10% NaOH 

solution was refluxed in a water bath for (20 min) , 

then left to cool to(10C  ً  ) and acidified with 

2M.HCl,Whereby a crystalline solid separated out. 

The solid was filtered and recrystallized from THF. 

The product was shown to be the original starting 

substance (11).         

   b)  In another experiment. 0.005 mole of  3-{4-

Amino-6-[(4-dimethylamino-benzylidene)-amino]-

[1,3,5]triazin-2-yl}-2-(4-dimethylamino-phenyl)-2,3-

dihydro-[1,3]Oxazepine-4,7-dione was mixed with (1) 

20 ml of distilled water, (2) 20 ml of 2M.HCl, (3) 20 

ml of 10% NaOH solution and left at room 

temperature overnight . After isolation, the recovered 

product in each case was shown to be the unreacted 

starting compound.   

Preparation of N-[{4-[(3-Dimethylamino-benzylidene) 

-amino]-6-[(4-dimethylamino-benzylidene)-amino]-

[1,3,5]triazin-2-yl}-(4-dimethylamino-phenyl)-

pyrrolidene-1-yl-methyl]-succinamic acid. 

    To a mixture of 0.005 mole of 3-{4-[(4-

Dimethylamino benzylidene)-amino]-6-[(3- 

Dimethylamino -benzylidene)-amino]- ]-[1,3,5]triazin-

2-yl}-2-(4-dimethylamino-phenyl)-2,3-dihydro-

[1,3]Oxazepine-4,7-dione suspended in dry THF, was 

added an excess (0.03 mole) of dry pyrrolidine . After 

10 min of stirring the mixture at room   

Temperature, a clear solution was obtained. The 

solution was refluxed at (65C  ً  ) in water bath for 

(45min) than left to room temperature and separated 

product was filtered , washed twice with (5ml) portion 

of dry THF and recrystallized from dioxane. 

   Several other derivatives were obtained following 

the same procedure.               

 

Discussion:- 

   Schiff bases (A, B, C) are prepared by condensation 

of [1, 3, 5] Triazine -2, 4, 6-triamine with 4-

Dimethylamino-benzaldehyde to give (N),N,N-Di and 

N,N,N-Tri-(4-Dimethylamino-benzylidene)-

[1,3,5]Triazine-2,4,6-triamine.The reaction is followed 

by the appearance of (N=CH) absorption band at 

(1600-1610) cm-1 the disappearance of both (C=O) 

absorption band at (1670-1685) cm-1 and (-NH2) 

absorption bands at (3400, 3650) cm-1 in their IR 

spectra (4).                 

   Schiff bases (A, B,C) are identified by their m.ps. 

Elemental analysis (table-1) ,IR spectra (table-2) , and 

UV-Visible spectra (table-3). 

 It is known that Schiff bases react smoothly with 

Maleic and Succinic anhydrides to give the 

corresponding addition products (1-12). 
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    In this paper, the reaction of the cyclic anhydride 

(maleic anhydride) with Schiff bases (A, B,C) can be 

presented as follows: 

 

In this reaction, the nitrogen atom of the Schiff base 

attack one of the two 

(C=

O) groups of anhydride yielding the dipolar 

intermediate (2) which collapses to the neutral species 

(11B) which is a combination of ω-lactone and ω-

lactam in a     7- membered ring.  

     The reaction is followed by the disappearance of 

(N=C) absorption band at (1600-1610) cm-1, and the 

appearance of the absorption bands of expected groups 

in the IR spectra of 3-(4,6-Diamino-[1,3,5]triazin-2-

yl)-2-(4-dimethylamino-phenyl)-2,3-dihydro-

[1,3]Oxazepine-4,7-dione (11). 

   The (C=O) group in the IR spectra of the addition 

products ,1,3-oxazepine-4,7-diones and 2-aryl-3-

methyl-5,6-dihydro-7H-pyrrolo[1,2-d] 

[1,4]benzodiazepine-6-ones (7-9) is absorbed in the 

same region (1670-1700) cm-1, This conforms the 

assigned 7-membered ring system structure. The 

cycloaddition reaction is classified as 2+5—7, and it is 

the first cycloaddition of this type, although in 

principle, one would predict that the pentadienyl 

cation might add to an olefin through a (4n+2) 

transition state to yield the cycloheptenyl cation (10-13) .  

   Structure [11B] is a combination of both lactone and 

lactam in a 7- heterocyclic ring. This is indicated by 

the appearance of the characteristic(C=O) 

(lactone/lactam) absorption band at (1660-1680) cm-1 

in their IR spectra. Furthermore, structure (11) still 

maintains the (cis-CH=CH) double bond of maleic 

anhydride as indicated by the absorption band at 

(1600-1610) cm-1.                                        

   Furthermore, the UV-Visible spectra of Oxazepine 

derivatives show absorption maxima at (240-350) nm 

due to charge transfer of the cyclic 7- membered 

lactone-lactam combined structure [3]. and positive 

Br2/CCl4 and KMNO4 tests.                               
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  Structure [3A] is unlikely, because of the high strain 

associated with 4- membered ring system (β - lactone 

ring), particularly when it is fused to another relatively 

small ring (γ -lactam ring). In addition, Structure [3A] 

is expected to show the IR absorption band of C=O (β 

-lactone) at 1750 cm-1 and of C=O (γ -lactam) at 1650 

cm-However; the lack of these absorption bands and 

the appearance of cis CH=CH absorption band in the 

IR spectrum of the lactone –lactam addition product 

[3] is an indicative evidence against, the structure 

[3A]. 

 Structure [3B] which can be proposed for these 

products, results from the (2+cycloaddition of the 

reactants. The evidences against this structure came 

from the fact that the cycloaddition (2+2) reaction 

takes place under the influence of light and it is not 

expected under thermal condition. 

    In order to avoid reclosure, the original title 

compounds ( π ) are treated with pyrrolidine to give 

the open-chain anilide-pyrrolidide derivatives of acid 

[5C]  

 

  Apparently, this reaction involves an acyl-oxygen 

cleavage of the ω -lactone ring, while N-C=O linkage 

is unaffected under these condition. Since non of the 

two nitrogen atoms in the resulting products carries 

hydrogen, where as reclosure to the cyclic diamide is 

not expected.  

  Male 4-oxo -4-pyrrolidine-1-yl-but-2-enoic acid (4, 

6-diamino-[1, 3, 5] triazin-2-yl)-[(4-dimethylamino-

phenyl)-hydroxyl-methyl]-amide are identified by 

their m.ps. Elemental analysis (table-5), IR spectra 

(table- 7), 1H-NMR spectra (table-8) and UV-Visible 

spectra (table-9). 
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Table (1) : Melting point, percentage yield, 

molecular formula and element  

analysis of Schiff-bases ( A,B,C ) 

C
o

m
p

. 

M
.P

/C
  ْ

 

Y
ie

ld
%

 

M
.F

 

C
a

lc
. 

F
o

u
n

d
 

C
 

H
 

N
 

C
 

H
 

N
 

A
 

1
9

6
 

7
7
 

C
1
2
H

1
5
N

7
 

5
6

.0
2
 

5
.8

8
 

3
8

.1
1
 

5
5

.8
7
 

6
,0

2
 

3
7

.9
2
 

B
 

1
8

5
 

7
9
 

C
2
1
H

2
4
N

8
 

6
4

.9
3
 

6
.2

3
 

2
8

.8
4
 

6
4

.7
7
 

6
.3

5
 

2
8

.6
3
 

C
 

1
6

4
 

6
8
 

C
3
0
H

3
3
N

9
 

6
9

.3
4
 

6
.4

0
 

2
4

.2
6
 

6
9

.1
1
 

6
.5

5
 

2
4

.0
3
 

 

Table (2): The major IR absorptions (cm-1) of 

Schiff-bases ( A,B,C ) 
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Table (3): The UV-Visible absorption maxima λ/nm 

of Schiff-bases (A,B,C ) 
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Table (4): Some physical properties and C.H.N. 

analyses of compound (1-12). 
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Table (5): Some physical properties and C.H.N. 

analyses of compound (25-40). 
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Table (6): IR Spectral data of Compounds (1-12). 
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Table (7): IR Spectral data of Compounds (25-40). 
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Table (8): 1H.N.M.R Spectrophotometer of 

compounds (1, 5, 8, 28, 32, and 37)  
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Table (9): The UV-Visible absorption maxima λ/nm 

of compounds (1-12) and (25-40). 
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O

N

O

ON

N

N

N

N

N

H2N

 

4
 

3-{4-Amino-6-[(4-dimethylamino- 

benzylidene)-amino]-[1,3,5]triazin-2- 

yl}-2-(4-dimethylamino-phenyl)-2,3- 

dihydro-[1,3] oxazepan-4,7-dione  
O

N

O

ON

N

N

N

N

N

H2N

 

5
 

3-{4-Amino-6-[2-(4-dimethylamino-phenyl)-

4,7-dioxo-[1,3]oxazepine-3-yl]-[1,3,5]triazin-

2-yl}-2-(4- dimethylamino-phenyl)-2,3- 

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

ON

O
O

N

N

NN

O N
O

O

N

NH2
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6
 

3-{4-Amino-6-[2-(4-dimethylamino- 

phenyl)-4,7-dioxo-[1,3]oxazepan- 

3-yl]-[1,3,5]triazin-2-yl}-2-(4-dimethyl 

amino-phenyl)-2,3-dihydro-[1,3] 

oxazepan-4,7-dione
 

ON

O
O

N

N

NN

O
N

O
O

N

NH2

 

7
 

3-{4-Amino-6-[2-(4-dimethylamino- 

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

3-yl]-[1,3,5]triazin-2-yl}-2-(4-dimethyl 

amino-phenyl)-2,3-dihydro-[1,3] 

oxazepan-4,7-dione
 

ON

O
O

N

N

NN

O N
O

O

N

NH2

 

8
 

3-{4,6-Bis-[(4-dimethylamino- 

benzylidene)-amino]-[1,3,5]triazin 

-2-yl}-2-(4-dimethylamino-phenyl)- 

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

ON

O
O

N

N

N

N

N

N

N

N
 

9
 

3-{4,6-Bis-[(4-dimethylamino- 

benzylidene)-amino]-[1,3,5]triazin-2-yl}-2- 

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

-4,7-dione  

ON

O
O

N

N

N

N

N

N

N

N

 

1
0
 

3-{4-[(4-Dimethylamino-benzylidene)- 

amino]-6-[2-(4-dimethylamino-phenyl) 

-4,7-dioxo-[1,3]oxazepine-3-yl]-[1,3,5] 

triazin-2-yl}-2-(4-dimethylamino- 

phenyl)-2,3-dihydro-[1,3]oxazepine- 4,7-dione
 

ON

O O

N

N

NN

O N

O O

N
N

N
 

1
1
 

3-{4-[(4-Dimethylamino-benzylidene) 

-amino]-6-[2-(4-dimethylamino-phenyl)-4,7- 

dioxo-[1,3]oxazepan-3-yl]-[1,3,5] 

triazin-2-yl}-2-(4-dimethylamino- 

phenyl)-2,3-dihydro-[1,3]oxazepine -4,7-dione
 

ON

O O

N

N

NN

O N

O O

N
N

N
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1
2
 

3-{4-[(4-Dimethylamino-benzylidene)- 

amino]-6-[2-(4-dimethylamino-phenyl)  

-4,7-dioxo-[1,3]oxazepan-3-yl]-[1,3,5] 

triazin-2-yl}-2-(4-dimethylamino- 

phenyl)-2,3-dihydro-[1,3]oxazepan- 4,7-dione
 

ON

O O

N

N

NN

O N

O
O

N
N

N
 

2
5
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic 

acid(4,6-diamino-[1,3,5]triazin-2-yl)- 

[(4-dimethylamino- phenyl)

-hydroxy-methyl]-amide  

O

N

HO

N

N

N

N

NH2

H2N

N

O

 

2
6
 

N-(4,6-Diamino-[1,3,5]triazin-2-yl)-N 

-[(4-dimethylamino-phenyl)-hydroxy-

methyl]-4-oxo-4-pyrrolidin-1-yl- 

butyramide
 

O

NN

O

HO

N

N

N
N

NH2

NH2

 

2
7
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid 

{4-amino-6-[(4-dimethylamino-benzylidene)- 

amino]-[1,3,5]triazin-2-yl}-[(4-dimethylamino-

phenyl)-hydroxy-methyl]-amide  O N

OH

NNN

N N

N

H2N

N

O

 

2
8
 

N-{4-Amino-6-[(4-dimethylamino-benzylidene)-  amino]- 

[1,3,5]triazin-2-yl}-N-[(4-dimethylamino-     

phenyl)-hydroxy-methyl]-4-oxo-4-pyrrolidin-                   

1-yl-butyramide  

O

N
N

O

OH

N

N

N
N

N

N H2N

 

2
9
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid {4-amino-6-   

[2-(4-dimethylamino-phenyl)-4,7-dioxo-4,7- 

dihydro-[1,3]oxazepin-3-yl]-[1,3,5]triazin-2-yl}- 

[(4-dimethylamino-phenyl)-hydroxy-methyl]-amide  O

N

OH
N

N

N N

ON

OO

N

NH2N O

 

3
0
 

N-{4-Amino-6-[2-(4-dimethylamino-phenyl)-4,7-dioxo-4,7-

dihydro-[1,3]oxazepin-3-yl]-[1,3,5] 

triazin-2-yl}-N-[(4-dimethylamino-phenyl)- 

hydroxy-methyl]-4-oxo-4-pyrrolidin-1-yl- butyramide  
O

N

N

O

OH
N N

N
N

O
N

O

O

NNH2

 

3
1
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid 

{4-amino-6-[[(4-dimethylamino-phenyl)-hydroxy-methyl]-(

4-oxo-4-pyrrolidin-1-yl-but-2-enoyl)- 

amino]-[1,3,5]triazin-2-yl}-[(4-dimethylamino- 

phenyl)-hydroxy-methyl]-amide
 

O

N

N

N

NN

N

O

N

O

O
H

N

NH2

NO

O
H
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3
2
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid 

{4-amino-6-[[(4-dimethylamino-phenyl)-hydroxy- 

methyl]-(4-oxo-4-pyrrolidin-1-yl-butyryl)-amino]- 

[1,3,5]triazin-2-yl}-[(4-dimethylamino-phenyl)- 

hydroxy-methyl]-amide
 

O

N

OH

N

N

N N

N

O
N

O

OH

N

NH2

N O

 

3
3
 

N-{4-Amino-6-[[(4-dimethylamino-phenyl)-hydroxy- 

methyl]-(4-oxo-4-pyrrolidin-1-yl-butyryl)-amino]- 

[1,3,5]triazin-2-yl}-N-[(4-dimethylamino-phenyl)- 

hydroxy-methyl]-4-oxo-4- pyrrolidin-1-yl-butyramide 

O

N

N

O

OH

N

N

N
N

N

O
N

O

HO

N
H2N

 

3
4
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid 

{4,6-bis-[(4-dimethylamino-benzylidene)-amino]- 

[1,3,5]triazin-2-yl}-[(4-dimethylamino-phenyl)- 

hydroxy-methyl]-amide  

ON

OH

N N N

NN

N

N

N

N

O

 

3
5
 

N-{4,6-Bis-[(4-dimethylamino-benzylidene)-amino]-  

[1,3,5]triazin-2-yl}-N-[(4-dimethylamino-phenyl)

-hydroxy-methyl]-4-oxo-4-pyrrolidin-1-yl-       butyramide  

O

N

N

O

HO

N

N

N

N

N

N

N

N

 

3
6
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid 

{4-[(4-dimethylamino-benzylidene)-amino]-6-          

[2-(4-dimethylamino-phenyl)-4,7-dioxo-4,7-dihydro- 

[1,3]oxazepin-3-yl]-[1,3,5]triazin-2-yl}-[(4-dimethylamino- 

phenyl)-hydroxy-methyl]-amide
 

O
N

HO
N

NN

N

O

N

O

O

N

N

N

N
O

 

3
7
 

N-{4-[(4-Dimethylamino-benzylidene)-amino]-6- 

[2-(4-dimethylamino-phenyl)-4,7-dioxo-4,7-dihydro- 

[1,3]oxazepin-3-yl]-[1,3,5]triazin-2-yl}-N- 

[(4-dimethylamino-phenyl)-hydroxy-methyl]- 

4-oxo-4-pyrrolidin-1-yl-butyramide
 

O

NHO

N

N

N

N

O

N

O

O

N
N

N

N

O
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3
8
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid 

{4-[(4-dimethylamino-benzylidene)-amino]-6- 

[[(4-dimethylamino-phenyl)-hydroxy-methyl]-(4-oxo-4- 

pyrrolidin-1-yl-but-2-enoyl)-amino]-[1,3,5]triazin-2-yl}- 

[(4-dimethylamino-phenyl)-hydroxy-methyl]-amide
 

ONHO

N

N N

NN

O

N

O

HO

N

N

N

N

O

 

3
9
 

4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid 

{4-[(4-dimethylamino-benzylidene)-amino]-6- 

[[(4-dimethylamino-phenyl)-hydroxy-methyl]-(4-oxo- 

4-pyrrolidin-1-yl-butyryl)-amino]-[1,3,5]triazin-2-yl}- 

[(4-dimethylamino-phenyl)-hydroxy-methyl]-amide
 

ONHO

N

N N

NN

O

N

O
HO

N

N

N

N

O

 

4
0
 

N-{4-[(4-Dimethylamino-benzylidene)-amino]-6- 

[[(4-dimethylamino-phenyl)-hydroxy-methyl]- 

(4-oxo-4-pyrrolidin-1-yl-butyryl)-amino]-[1,3,5] 

triazin-2-yl}-N-[(4-dimethylamino-phenyl)- 

hydroxy-methyl]-4-oxo-4-pyrrolidin-1-yl- butyramide
 

ONHO

N

N N

NN

O

N

O
HO

N

N

N

N

O
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ترس  - -N,N,Nتحضير ودراسة الصفات الفيزياوية لمركبات الاوكسازبين والبايرولدينات من تفاعل 

تراي أمين مع انهيدريدات الماليك  - -6,4,2-ترايازين  [5,3,1]–بنزلديهايد (  -ي مثيل امينوثنائ -4)

 والسكسنيك والبايرول

 حسين كشاش، بشرى تركي مهدي عبدا لله

 الخلاصة:
بتكمئث(    A,B,Cعاي أ م   )تم-6و4و2- مز  تعا ]5و3و1[ -بنزا لمم   -ثنمئي   ث ما ا  نمو-N- (4 شم ( قوادمم )تم  تضيم ع دممم  م    
لاوكسمئزب   أثنم  دشمع  شمت ئ  ا-فأدطم  السكسمن ، منا مع ماال ئل م،  . فودلم  قوادمم شم (  مع   مع انا مع مم ثنئي   ث ما بنزالم ائ مم-4 ع ال  لا    

والسكسمنئ  ، ضموا   ال ئل يئ  م، و لالب عول م مم - ل ممالان  م   شمت ئ خ سم  دشمع فودل  الأخ عة  ع الب عولم   الجئ( فأدط  . 12-1والاوكسئزبئ  )
(25-40 . 

 1H-NMRوت  تشخ ص ال عكبئ  النئتج  بئلطعق الط ف   الأشع  تض  الض عاء والأشع  فوق البنفسج   وط ( العن   النووي ال غنئط س  

 


