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4'4-    )  (                     )

Sal-Dadpmx(   

 

 :X=H, CH3, OCH3, C1

  

     

:  

Dioxonium(VI)

 

Co(II) 

 

Ni(II) 

 

Cu (II) .         

 

Cu(II)   

  

 

  

 

 

    

 

 

  

   

 

.          

  

        

 ) / ( 

 

 

 

:  

Cu (I)/Cu -0.35 V/ECS     

 

Cu(II)/Cu(I)  + 0.45 V/ECS  

W.ZANG      
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13-   

] O- ) O-    ([-2- 

 

    

  

 

 

    

  

   

    

     

  

 

     

 

Cu(OAC)2H2O

 

       

   

  

.    

 ) / (   
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       :  

  

Cu (II) Cu (II)              Cu (II) Cu (I)  

Cu (II) Cu(I)             Cu(I) Cu (I)  

         

 

      22 LCu        

 

Cu(II)          

  Cu...Cu   

  

9.87 A° .               

  

T.DZIEMBOWSKA   

 

]20[              

 

Cu(II)  
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-5-         (H2N-X-NH2)      

  14 -      

 

12-   

 

        

 

2Cu(CH3COO)    

 

     

 

   

  

  

              

 

)(cm-1 400     

 

cm-1 1250   

 

      

  

   

 

)O-Cu(        

 

 )I-6  (    :  

  

  

  

  

  

+e 
-e 

+e 
-e 
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O

HH

N
CuX X

NON

CH3

C
HCH

+2

2  CH3 COO

-

X= (CH2)4

=

N
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P.J. AMOLD 

 

]21 [     

 

  

Cu(II)

  

LNOCu n)( 2

  

n =1,2 (L)   

 

    111-  )2-  (      

 

)TPm. (           

 

 

 

 

 

      

:     

  

Tpmbz)Cu(NO 22    

                       2TpmSal)Cu(NO2  

 

  

                      nTpms)Cu(NO2  

 

  

           

 

M.S.Roy  

 

]22 [   

 

 

 

  

  

)(),( 4142 ClOCuLClOCuL  

 

L2L1      

 

        

:  

24-    -2-     

12 -  

 

)HL1(  

          13 -  

 

)HL2(  
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.     

 
          

 
Cu (II)               

 

ClO-
4.   

 

R.SRINI VASAN 

 

]23[       

  

     

 

2- )]4-  -2-  ( [

   

      

(Binuclear)        

 

    

.     

   

  

)/ (

:  
Cu(II) Cu (II) / Cu (II) Cu (I)  
Cu(II) Cu (I) / Cu (I) Cu (I)  

        

 

   

 )                   /

(

 

  

   

Ni(II)  

  

:  

 *N

 

N-2  

  

2 3- -   )  (

 

(II).  

 *NN- 12 

 

  - 12 

  

- ) ( 

 

(II).    

 

I.C.SANTOS  

  

           

 

        

 

(DMF)    

 

)DMSO(                       0.07 
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V/ ECS 0.09 V/ECS  
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S.SAMAL  

 
]26[        

 
  

  
4 '4       

 
                    

 

Cu(II)    

  

 

 

Ni(II) 

Cu(II)   

  

         

 

Cu(II) 

 

   ) (   .                 

 

Cu(II)       

  

          

) I-7(.                 

) I-7 (     

   

  Shamspur T. 

 

]27[ 

 

  

 

 

]5- ))4- (   [( 

 

             

  

         

 

:  

- pH    .  

  

RHC

CH3

N

OH

CHR

CH3

X

N

HO CHR

RHC

X

 

=

 

O
R=H
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(Ag+)         

 
pH 

 
   

    
  

)I-8 (  .  

  

  

  

  

  

  

  

  

    

)I-8  (    . 

                

 

CHI-MINGCHE  

]28[        

  

 

 

           

 ) (H2L . 2'2- 

 

])2- 

 

(-1 '1   [

   

 

 

 

 

Cu(OAC)2   

  

    

  

  

   .          

  

                   

 

%77.      

XIN WEN LIU   ]29 [  ) 

 

 (      ) (    

 

Mn(II) 

  

L- Aminés.  

  

 

  

(L) :    

N N

N N

N N

NO2NO2
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.  

.               

 
)I-9 ( .  

  

  

  

  

  

       

)I-9 (    .        

       

H.YAMINI SHRIVASTAVA   

 

]30[     

 

Cr(III)  

 

    

)( N,N'

  

 ) (       

  

   

  

         

 

SHIGELLA  DYSENTERIAE.                  

 

       

.  

               

 

 )I-10:(  

  

O

N

N

Mn

Cl

O

N

N

Etooc R R Coo Et

a: R=H
b:R= Me
c:R=Bn

O

N

N

Mn

Cl

O

N

N

Etooc
R R Coo Et

Ph Ph Ph Ph

Mn

Cl
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O

N N

C

H2O

H2O

Clo4

+

O

-

  
    

)I-10  (   .     

     I -9-2- 

 

 .

     

         

 

  

) (.  

D.G.TUCK 

 

]31 [  

 

   

 

 

 

  

 

           

    

    

 

    

 

(M+2)  

 

 

 

    

 

    

 

 

:  

2H
2

n
n

ML  nHLM             

:    

   J. SAMMARTIN 

 

]32[            

 

Cd(II)

 

Zn(II)Ni(II)

 

Co(II)

 

Cu(II) 

    

  

N

 

N 

 

)3-  (   

13-  

 

2- .        

  

Ni(II)

 

Cu(II)       
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Zn(II)

 
Cd(II) 

 
Co(II)   

 
 .      

 
]33[ 

 
 

 
Co(II)

 
Ni(II)

 
Cu(II)  

:    

N,N'

  

)3-   (12-   

 

(H4L1)    

N,N'

 

 )3 -   (1

 

3-   

 

(H4L2)  

          N,N'

  

 )3-   (14 -   

 

( H4L3)            

  

  

(N2O2)          

   

 

   

 

Ni(II)    

 

(H4L1)

 

 

 

H4L3H4L2        

 

Cu(II) 

 

Co(II)        .            

 

D.A.GARNOVSKII 

 

]34 [       : Cu(II)

 

Zn(II)

 

Ni(II)

 

Co(II)

      

: 

]L'M(L) [ 

 

(L) 

 

L'  

 

(CH3OH)  

 

Cu(II)   

 

2-   

 

Zn(II)

 

Ni(II)

 

Co(II)

 

              

          

  

 

  

    

 

Zn(II)  

 

Ni(II)    

  

2-       

 

N-H .O 

 

SO2.  
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II-   :

  
II-1-   ):(

  
II-1-1-     )IR( :

  
II-1-1-1- :

    
  

  

                          

.     

  

              

)(

400  cm-1 4000.           

.    

 

  

"."  

II-1-2-       "Vis -UV ":

  

II-1-2-1- :

   

                         

 

               

.                
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:  

                   )1(                  hc
hE12EE       

:    

E1 :         .    

E2 :       .    

E :  .    

h : .    

c : .               

:  

  

                       )2(               LceII 3.2
0  

  

Lc0IIlogA    

:    

A :.    

 :  .    

L : .    

c : .    

I0 I :        . ]35[  

  

  

  

  

II-1-3-     )CCM(:
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II-1-3-1- :

     
  

 
    

Mlichel Tswett .                   

 
   

 
 

)

 

(

0.1  mg10     

RF       

 

     

.      

RF   :  
                                                )( d   

                                            )3     (                           = RF  
                                                 ) (d  

  

-  )( d      .  

-  ) (d     .  

  

II-1-4-   :

  

II-1-4-1- :

     

           

   

      

 

      

 

       

:  

)4(               vtEE i  

   

)V(.    E : )

 

( 
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Ei : ) (   .    

v :     

 
mV/s dE/dtv    

t : )s.(              

)Le couront ( 

)Le potentiel (    )

 

(      

.       

)Cycle (     ) (

 

  

.             

  

  

  

          

 

 

)Voltammogramme (     

  

 )II-1(.  

  

  

  

  

  

  

  

    

 )II -1  :(      .  

Ipa, Ipc :    .  
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Epa, Epc :    .  

Epa/2, Epc/2: 

  
    .  

Ep :  

  
EpaEpc.       

)

 
(    

  
  

 
          

 

 )II-2(:  

  

  

  

  

        

 )II-2 :(           

 

  

 )EC(    

II-1-4-2-        

 

   .

     

            

 

)Rendels et Sevik] (3637.[    

)Delhay (]38[     

 

  

)Matsuda et Ayabe (]39[   

  

V -

  

  

Ipa = 0 

V -

  

  

(Ipc > Ipa) 

V -

 

  

(Ipc  Ipa) 
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)Nicholson et Shain( ]40 [         

 
   

:  

  

-     ) :(  
Ox + né                     red      

:  

(5)         mA21.VR.C21
R.D23A.n510.69,2Ip                     

:   
)(mVn0,0292EpEp                                         (6)                              

                

:  
C25a(V)n0,059EpcEpa                              (7)                                 

:  
1

 

Ipa/Ipc                                                                   (8)     

-       )  :(       

:   
21.Vs.kR.C21.D23.A.n52,99.10Ip                        (9)     

-     ) :(         

:  

R.C21.V21
R.D21n.A.n.52,99.10Ip                    (10)       

Ks : .    

 : .    

Dox :   )cm2/s.(    

C :    )mol/cm3.(    

v : )V/s.(  
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A :  

 
(cm

2).  

       n :     ).(  

  

II-1-4-3-      :

    
         

  
  

: )1/2f(vIp

  

v)f(LogEp

  

    

 

               

:  

  

 

)1/2(v fIp

 

     

 

 

 

       

 

 )  ( .  

  

 

)1/2f(vIp

  

      

 

  

. 

 

  

 

             

 

) .( 

  

 

Logvf

 

Ep

  

   

. 

- 

 

.  

- 30/nF (mV) 

 

  

 

)  (.  

  

 

LogvfEp

  

    

)1/2f(vIp

  

        

. 

  

      

 

   

  

         

. 
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II-2-  :

  
II-2-1-     )IR( :

                
           

 
PIRKIN 

 
ELMER  

 
)1000 (FTIR    KBr     

 
 

1%   Tonnes/cm
-1 10

 

     

)cm
-1.(    

II-2-2-        )Vis-UV( :

    

      

  

 

 )DMF (    

  

     

UV- 300 UNICOM     

 

M 

10
-4

 

      

 

1 cm .  

  

II-2-3-     )CCM(:

     

     

 

     

  

)Sylicagel(

 

    

 

   

(UV)   nm365  ( VL-6L) .    

II-2-4-  )AE(:

     

    

( CNRS)  .  

II-2-5-  (Point de fusion):

    

       

   

)BANC KOFLER (      

60 °C 260.  
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II-2-6-   :

     
      

 
   

 
              

 
         

 
    

 
 

 

)(   

  

    )

POTENTIOSTAT TYPE VOLTALAB 32  (       

 

  

  

 )II - 3(:          

 

) 

 

(     

 

       

  

     

 

    

 )JOSEF. (  
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)II-3  :(     .  
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II-3-       :

  
II-3-1-  )REACTIFS(:

  
- 

 
 )FLUKA.(  

- 

 
)PROLABO(.  

-    )PROLABO(37% .(  

-  

 

)G F L 2102(.  

-  

 

)99.5- 100% PROLABO (.  

-   

 

) 99 %PROLABO(.  

-   )ACROS ORGANICS.(  

-   ]Cu Cl2 6H2O[)PROLABO 98%.(  

- 44 

  

 

  

  )FLUKA.(  

- 44 

  

 

  

  )FLUKA.(  

- 44'-   

  

  )FLUKA.(  

-     

 

)Bu4NPF6) (FLUKA.(  

  

II-3-2-  )SOLVANTS.(

    

  

 

          

:  

-  )C2H5OH, 99%, BROLABO.(  

-  )C6H5CH3 , BROLABO.(  

-   )CHCl3, 99-99,6%, BROLABO.(  

-  

 

)(CH2Cl2 99% STINNESCHEMICALS- DEUTSSHLAND.  

-   

 

(C2H4Cl2 99% STINNESCHEMICALS- DEUTSSHLAND).  
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-    )C3H7NO 99% PROLABO.(      

  
 )II -1(      .  

     

)II-1  :(     

             
 

   
 

   
 

    
 

)g/mol(

  

46.07

  

92.14

  

58.08  84.93  98.96  119.38  

 

)g/cm²(  0.81  0.87  0.98  1.32  1.25  1.48  

 

 

)C°(  78  110  153  40  82-84  61  

  

II-3-2-1-     :

   

         

 

    

 

   

]41 [

 

   

 

   

  

  

)DMF.(  

  

II-3-2-1- 

 

:

     

    

 

    

                   

 .  

  

38 
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- 

 
    

50  100      .  

- 

  
         

 
  

.   

-       )  +   ( )DMF-Bu4NPF6 0.1M(       

 

100mV/s ]+2000 

,- 2000 mV/ECS[  . 

-          ] .42[  
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III -  .

     
         

 )VPRS (  .  

III -1-  

  
4-   :

    
   

    
  

 
    

Li  ZHI-QIANG  ]43[      

 

 

  

 

   

    

 

 )III -1(:        

 )III -1 :(    

 

  .    

III -1-1-  .

     

 

  

500ml  4.43cm3     )0.05mol (  

18 cm3      

 

 20cm3 .      

 

    

4g   )0.1mol (  20cm3 

 .   

  

     5°C  .         

 

 

18g    )0.17mol (

5.24cm3 

 

 

 

 150cm3 .       

 

0-5 °C  .  

40 

NH2

+

C H
OH 1/H2O , HCl , Na NO2

2/ Na2 CO3

0 - 5 C°
N N OH

C H

O
O



                    

  
03 

 
   

.    

III -2 - 

  

 .

     

   

 

     

Y.SCHARMA  

]44[ 

 

P.GILLI  ]45[          

2NHXN2H

  

      

 

)         

 (    

  

    )III -2.(                        

  )III -2 (

  

   

 

 .          

H2N

X

NH2

+   2 N N OH

C H

O

EtOH

Reflux
T

 

=

 

50C°

N N
C

OH

N

X

N N

OH

+     2H2O
N C

X= O , CH2 ,CH2CH2

HH
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III-2-1-  :

    
 

 
  

 
500ml     

 
mmol1   

:'-)  (-   

 
 

 
)g 0.2 (     

  

ml 40      

 

mmol2  4-  

  

   

 

ml 10   

 

  

  

      

)Reflux(  2 .

 

  

  

      

 

ml 10      

 

      

 

3 

.         

'-  ) ( -     ' - ) 

( -        )0.198 g 0.212 g (  

 

  

III-3-  :

     

      

:     

  

  

P.GILLI  ]45[       

 

M.GULLOTTI  ]46[        

            

 

 

)III -3(:    

 )III -3 :(  

  

 .  

N N
C

OH

N

X

N N

OH

+     MCl2.nH2O
N C

X= O , CH2 ,CH2CH2

CHCl3

Reflux
T= 7h, T= 60C°

M=Cu,CO,Ni, Cd

HH

Complex  
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)4-    

 
(       

 
  

 
)

 
(           

 
                 

] 22[.  

  

III-4-    :

  

)X=O,CH2CH2(.              

  

  

  

   

 

     

S.Djebbar sid     ]47[  

S.Kannan   

 

]48[        

 

 

 

  

 

    

   

 

 

   

 

 

)III -4(:    

 )III -4    :(  

 

   

  

N N
C

OH

N

X

N N

OH

2Na BH4

T.a

N C

N N
C

OH

N

X

N N

OH

N C

X= O, CH2CH2

HH

H

H

HH

H

H
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III-4-1-  :

    
 

  
250ml   mmol1  '- 

 
)]4 -  

( [  

 
 

 
g 0.616   100 ml    )C2H5OH(    

 
  

2mmol 

   

 )NaBH4(     

 

30 .      

   

       

72 .             

)CH2Cl2(    

 

  

30ml 

 

  

  

 

 

Na2SO4             40°C.           

 

'

 

) ]4 -   

 (

 

 [     0.628g .  

III-5-   :

     

                          

 :  

-    )AE.(  

-       )IR.(  

- 

 

      ) UV-Vis.(  

-     )vc. (                

 

 

 

)Silice gel(

 

    

 

)Eluant ( 

  

100%        4 

 

  

 

.   

 

        

 

)2 mml  

 

+03              

 

05  

 

(    
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 )2mml     +03  05  .(                

 
)III -1 .(    

 )III -1(          .  

   
 

    
 

  
 

(C°)

  

 

  

( C13H18O2N2)

  

 

  

53.09

  

128

  

   

  

( C38H28O3N6)

 

 

  

93.18

  

256

  

( C39H30O2N6)

    

94.27

  

 <260  

( C40H32O2N6)

  

 

  

90.73

  

 <260  

 

 

  

( C38H32O3N6)

  

 

  

58.80

  

185

  

( C40H36O2N6)

    

69.15

  

199

    

III-5-1-    )AE:(    

:    

 

x = O :   

    :    C% 74.01H% 4.57N% 13.62   

        :C% 73.58H% 4.51N% 13.45   

 

x = CH2CH2  :   

:    C% 76.41H% 5.12N% 13.36  

                    :    C% 76.01H% 4.87N% 13.22   

 

x = CH2  :  

                  : C% 75.91H% 4.82N% 13.12   

   :C% 76.06H% 4.84N% 13.28  
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 :

 
x = O  :  

     : C% 73.07H% 5.072N%  13.35 

   :   C% 72.92H% 5.153N% 13.42   

x = CH2CH2  :  

 :C% 74.68H% 6.670N% 9.332  

 :C% 74.87H% 6.663N% 9.350  

III-5-2-       )IR:(  

-   ( C13H18O2N2):    )III-5(  

 )OH = (3462cm-1 .  

 )C=O = (1664cm-1 .  

 )N=N = (1570cm-1 .  

 )C-O = (1284cm-1 .  

 )C-N = (.1155cm-1   

-    ).(  

       -   )X=O(:    )III-6.(  

 )OH = (3415cm-1 .  

 )C=N = (1615cm-1 .  

 )N=N = (1572cm-1 .  

 )C-O = (1272cm-1 .  

 )C-N = (.1194cm-1   

-   )X=CH2 (:   )III-7.(  

 )OH = (3424cm-1 .  

 )C=N = (1618cm-1 .  
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 )N=N = (1569cm-1 .  

 )C-O = (1280cm-1 .  

 )C-N = (.1188cm-1   

-   )X= CH2 CH2(:    )III-8.(  

 )OH = (3418cm-1 .  

 )C=N = (1612cm-1 .  

 )N=N = (1572cm-1 .  

 )C-O = (1281cm-1 .  

 )C-N = (.1187cm-1   

-  

 

 :  

-   )X=O(:    )III-9:(  

 )OH = (3436cm-1 .  

 )N- H = (3284cm-1 .  

 )N=N = (1590cm-1 .  

 )C-O = (1230cm-1 .  

-   )X=CH2CH2(:    )III-10:(  

 )OH = (3500-3300cm-1 .  

 )N- H = (3285cm-1 .  

 )N=N = (1591cm-1 .  

 )C-O= ( cm-11226.          
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III-5-2-1-  :

         
          

) 

III-5III-6III-7III-8III-9III-10 (   

 
    

 )OH ()3300-3500cm
-1 (]1928 [.            

  

) C-H 

 ( )2850-2950cm-1. (         

 )N=N (     

4-      

 

1570cm-1 ]49[.        

 

        

                

 )

C=O(4-        1664cm-

1.  

      )C=N ( )

1612-1618cm-1( ]23,19[.        

 

 )NH2 (      

 

   

3280cm-1 ]21[.         

 

 )III-2.(  
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 )III -2 (     

 
(cm-1).   

  
 

   

(O
H

) 

 

(N
=N

) 

 

(N
=C

)

  
(C

-O
) 

 
(C

-N
) 

 
(C

=O
)

  
(N

-H
)  

  

( C13H18O2N2) 3462 1570

 

-

 

1284

 

1155

 

1664

 

-

 

 

  

( C38H28O3N6)

 

3415

 

1572

 

1615

 

1272

 

1194

 

-

 

-

 

( C39H30O2N6)

  

3424

 

1569

 

1618

 

1280

 

1188

 

-

 

-

 

( C40H32O2N6)

  

3418

 

1572

 

1612

 

1281

 

1187

 

-

 

-

 

  

  

( C38H32O3N6)

  

3436

 

1590

 

-

 

1230

 

-

 

-

 

3284

 

( C40H36O2N6)

  

3300-
3500 

1591

 

-

 

1226

 

-

 

-

 

3285

 

  

III-5-3-       

 

 )Vis-UV(:

  

-   :  ) III-11:(   

nm342 =max

  

 *n  

-  

 

 )(:  

-  )X=O :(  ) III-12:(  

344nm =max

  

 *n  

-  )X=CH2: (  ) III-14:(  

342nm =max

  

 *n  

-   )X=CH2CH2 :(

 

 ) III-13:(  

340nm =max

  

 *n  

-   :  

-  )X=O :(  ) III-12:(  
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358nm =max

  
 *n  

-   )X=CH2CH2 :(  ) III-13:(  

356nm =max

  
 *n  

  

III-5-3-1-  :

          

          

 )III-11 III-12 III-13III-14  ()250 -600 nm (  

 

  

 )DMF ( 

 

  max

 

) :340-342-344-

356-358 nm (      *n

 

 )N=N ( ]50[.         

 

        

 

          

 )III-3.(  

   

 

 )III -3 (  max     .  
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Résumé :

  

         Ce travail a été réalisé en deux étapes. La première étape consiste à la préparation de quelques bases de 

schiff dérivés de 4,4' (Diamino) diphényle éther, éthane, méthane. Ainsi qui à leur complexation par les métaux 

de transitions (Ni, Cd, Co, Cu). La deuxième étape consiste à la caractérisation des produits synthétisés par les 

méthodes spectroscopiques, telles que l'IR, UV - Vis, l'analyse élémentaire et l'étude électrochimique par la 

voltametrie cyclique dans un milieu organique DMF-Bu4NPF6 0.1M sur électrode de platine de 2 mm a été 

également réalisé. 

Au cours de cette étude, les observations suivantes ont été réalisées :  

- l'effet catalytique des sels des métaux, activé par la structure et la nature de produit préparé  

- l'effet de la variable (X) dans l'oxydation et la réduction de ces composés.   

Mots-clés :

 

      Eléctrochimie organique, complexe de coordination, ligand base du Schiff, voltammetrie cyclique. 

Abstract :

  

This work is concerned , in the first stage, with  the preparation of some bases of shiff's 

derivatives 4, 4' ( Diamino) diphinyl ether, ethane, methane  thes complexation with metals of transisitions (Ni, 

Cd,Co,Cu) the second step is conserned with the characterization by the spectroscopic methods  whose IR, UV-

Vis elementa  analyses and elecrochemical study by the cyclic voltametry in organic medium  DMF- Bu 4NPF6 

0.1M on  a platinum support of 2mm. In this study we observed:  

- The catalytic effect of metals salts activated by structure and the nature of product prepared. 

- The effect of substituted (x) in the oxidation and the reduction of these compounds. 

Keywords :

  

Organic electrochemistry , coordination  complex , Ligand Schiff base , cyclic voltammetry.    
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