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Abstrac :
The Schiff base ligand (1E,1’E)-N,N’-(hexane-1,6-diyl)bis(1-(4-bromophenyl)metha-

nimine)(L) was prepared by reading one mole of 1,6- diaminohexane with tow moles of 
para bromo benzaldehyde the ligand was characterized by (CHN) elemental microanalysis 
and spectral measurements including UV –VIS ,FTIR , 1H-NMR , and 13C-NMR, some 
mixed ligand Pd(II) Complexes with this ligand and tertiary phosphine  were synthesized 
and Characterized by UV-VIS , FTIR , 1H- NMR , 13C-NMR , 31P-NMR spectra , conduc-
tivity measurements , XRD and  EDX . frome the obtained results the molecular formula 
of  synthesized complexes were [Pd2(L)(H2O)2Cl4]  and [Pd2(L)(diphosphine)n(H2O)4] Cl4.  
Diphosphines  =  pph3 , dppm , dppe , dppp  and dppb ; n=2 or 4.

The proposed geometrical structure for all complexes were square planar . Antibacte-
rial activity and cytotoxicity of  breast  cancer cell for these prepared compounds were also 
studied .

Keywords:  (Schiff Base), (1,6-Diaminohexane), Palladium(II), (Tertiary Phosphine).

تحضير و تشخيص  و تقييم الفعالية الحيوية  و دراسة السمية الخلوية 
اتجاه خلايا سرطان الثدي  )MCF-7( لمعقدات ثنائية  النوى  متجانسة 

للبلاديوم Pdز)II( مع قاعدة شف و الفوسفينات  الثالثية
مظهر يونس محمد 2                   ,                     رياض داود سلمان علي 1

جامعة تكريت – كلية التربية العلوم الصرفة  - قسم الكيمياء 
مستخلص

)bromophenyl-4(-1(bis)diyl-1،6-hexane(-›N،N-)E›1،1E( تضمن البحث تحضير ليكاند قاعدة شف
– ثنائي امين هكسان( مع مولين من بارا بروموبنزالديهايد،  L()methanimine(  من خلال تفاعل مول واحد من )1،6 
UV-(و القياسات الطيفية بما في ذلك الاشعة فوق البنفسجية – المرئية )CHN( شخص الليكاند بالتحليل الدقيق للعناصر
بعض  حضرت   ،)1H-NMR ، 13C-NMR( المغناطيسي  النووي  الرنين  اطياف  و   )FTIR( الحمراء  تحت  الاشعة   ،)Vis
معقدات الليكاند من مزج ملح البلاديوم Pd)II( مع هذا اليكاند وبعض الفوسفينات الثالثية  و شخصت عن طريق اطياف  
 1H-NMR( و اطياف الرنين النووي المغناطيسي )FTIR( الاشعة تحت الحمراء ،)UV-Vis(الاشعة فوق البنفسجية – المرئية
13C-NMR ، 31P-NMR ،( و قياسات الموصلية الكهربائبة  المولارية، وتقنية حيود الاشعة السينية )XRD(، والتشتت في 
Pd2)L([  من النتائج التي تم الحصول عليها كانت الصيغة الجزيئية للمعقدات المحضرة . )EDX( طاقة حيود الاشعة السينية
  Diphosphines  =  pph3 ، dppm ، dppe ، dppp  .  ;  Pd2)L()diphos.(n)H2O(2[Cl4[ و   ])H2O(2Cl4

.and dppb ; n=2 or 4
كانت الصيغ الهندسي المقترح لجميع المعقدات شكل المربع المستوي . كما تم دراسة الفعالية الحيوية المضادة  للبكتيريا والسمية 

الخلوية لخلايا سرطان الثدي لهذه المركبات المحضرة.
الكلمات المفتاحية : )قاعدة شيف( ، )1،6-ثنائي امينوهكسان(، البلاديوم )II(، )الفوسفين الثالثي(.
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Introduction:
Palladium (II), forms many organo-

metallic compounds, and these com-
pounds are stable towards oxidation 
processes, and are common homoge-
neous catalysts. Usage[2], as labora-
tory tests confirmed that palladium is 
toxic that hinders the work of impor-
tant enzymes from performing their 
role and functions inside the body such 
as (trypsin, alkaline phosphatase) and 
causes disturbances in the synthesis 
of collagen in bones and cartilage and 
causes allergies. Schiff bases are one of 
the important ligands in Coordination 
chemistry [3], as it invoked in  many 
complexes with metal ions in general 
and transitional elements in particular, 
due to its ability to coordinate. Schiff 
base compounds  have many applica-
tion  in fields, including catalysis, mo-
lecular magnetism, nonlinear optical 
molecular sensing of materials, porous 
and energy materials, have bases of 
liposuction; Because of the presence 
of electron pair on the nitrogen atom 
[4]  Recently , we reported several new 
mixed ligand complexes of Pd (II) with 
schiff base as primart ligand and di-
phosphine as ligands .

Physical measurements
   The melting points were obtained 

from an electrothermometer 9300, and 
the molar electrical conductivity of the 
prepared complexes was measured us-
ing a Starter 3100 C conductivity me-
ter) and using DMSO as a solvent ) 
and the concentration of the solutions 
(1×10-3) mol/L , at  room temperature, 
Elemental analysis of the elements 
(C.H.N) were carried out on  using an 
Elemental vario El III. In addition, the 
electronic spectra were Recorded  . 
by shimmed Zn –UV-VIS 160 Aultra 
violet   spectrophotometer at 25 oC  at 
range of (200 -800) nm . 

The FT-IR infrared spectra were 
recorded using KBr discs within the 
range between( 400-4000) cm-1 The 
NMR spectra were also recorded  for 
the prepared complexes  1H-NMR  , 
13C –NMR and  31P- NMR  using an 
Origin Bruker Bio Spin spectrometer .

Experimental 
Preparation of   Shiff Base ligang 

(L)
1) Eel,1›E)-N,N›-(hexane-1,6-diyl) 

bis (1-(4-bromophenylmethanimine( 
In  a  round  flask  a  solution  of1.5) g 

 12.9,mmole  (  of-1,6  diamine  hexane 
diamino  hexane  in  15  ml  of  ethanol  
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was  added  gradually  with  stirring 
to  4.77)  g  12.9  ,  mmole  (  of   g  (of 
-4bromobenzaldehyde  dissolved  in15   
ml of ethanol ,then 2 ml of glacial acetic 
acid was added ,the mixture was stirred 
for three hours a white precipitate was 
formed ,after   that   the  volume  of  the 

solution was reduced to a quarter ,then 
the formed  precipitate was filtered off 
 ,washed with ethanol and dried using 
An  electric  oven  for  three  hours  at  a 
temperature of 50 o C, the weight of the 
product was (2.23 g), as shown in the 
following reaction:

H2N(CH2)6NH2 + 2

Br

H O

Ethanol
Br-C6H4-CH=N-(CH2)6-N=CH-C6H4-Br

(1E,1'E)-N,N'-(hexane-1,6-diyl)bis(1-(4-
bromophenyl)methanimine)

Preparation of complexes
Preparation of [Pd2(L)(H2O)2Cl4]
   A solution of palladium salt Na2P-

dCl2 (0.17g , 0.6mmol)  in 15ml of 
ethanol  was added to a solution of the 
Schiff Base ligand  (0.2g , 0.3mmol)  in 
15ml of ethanol. The mixture was re-
fluxed  with stirring for three hours. A 

nutty dark  precipitate was observed., 
then the volume of the solution was re-
duced in a water bath at a temperature of 
70 o C.The formed product  was filtered 
off, washed with ethanol, and dried us-
ing an electric oven for three hours at 
50 o C, and the weight was( 0.23 g) as 
shown in the following reaction :

Br
N Br

H
CN

C
H

+2Na2[PdCl2]
Br N Br

H2
CN

C
H2

Pd

Pd

Ethanol Cl Cl

OH2

OH2

Cl Cl

70oC

preparation of [Pd2(L) (pph3)4 

(H2O)2]Cl4

A solution of Na2[PdCl2] (0.17g  , 
0.6mmol)  in 15ml of ethanol was add-
ed to a solution of Schiff base ligand 

(0.2g ,0.44mmol)  in 15ml of ethanol, 
the mixture was refluxed  with continu-
ous stirring for an hour after that a solu-
tion of  Triphenylphosphine (1.2mmol 
, 0.34g) in 10ml of acetone was the 
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mixture was refluxed add with stirring 
for three hours. a color precipitate was 
formed, then the volume of the solu-
tion was reduced by evaboration. Then 
the formed precipitate was filtered and 

washed with ethanol, and  dried using 
an electric oven for three hours at a 
temperature of 50 o C, the weight  was 
(0.26 g). As shown in the following in-
teraction:

Br
N
H

Br

H2
C

H
N

C
H2

+2Na2[PdCl2] 4pph3 Br N Br
H2
CN

C
H2

PdH2O pph3

pph3

Pdpph3 OH2

pph3

Cl4
Ethanol

+
Aceton /70oC

The related complexes [Pd2(L) 
(phosphine )2 (H2O)2]Cl4 ; phosphine 
=dppm , dpppe , dppp and dppb were 
prepared and  isolated by similar meth-

od for preparation of  [Pd2(L) (pph3 )4 
(H2O)2]Cl4 complex by using a molar  
ratio of  (2: 1: 2) ; Pd salt : ligan : phos-
phine .  

Table: (1) shows some physical properties, percentages 
and molecular weights of the prepared ligands and complexes.

Yeild 
o/o

 
ColorM.P OCM. Wt

g / mole        CompoundNO

69White245-247454.25 L

61Dark 
nutty162-165845.09[Pd2(L)(H2O)2Cl4]1

68Light 
nutty168-1701894.25[Pd2(L)(pph3)4(H2O)2]Cl42

83Light 
nutty201-2031613.87[Pd2(L)(dppm)2(H2O)2] Cl43

89Nutty 206-2081641.93[Pd2(L)(dppe)2(H2O)2] Cl44

77Light 
nutty200-2031669.97[Pd2(L)(dppp)2(H2O)2] Cl45

87Nutty211-2131698.05[Pd2(L)(dppb)2(H2O)2] Cl46
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Evaluation of biological activity:
The biological activity of the com-

pounds was studied on two bacterial 
models, which are Gram-positive bac-
teria Staphylococcus aureus.

and Gram-negative bacteria, Esch-
erichia coli.

Test solutions for some of the pre-
pared compounds to be evaluated for 
their biological activity against the 
two types of bacteria above were pre-
pared using a solvent, dimethyl sulf-
oxide (DMSO), where the solutions 
were prepared with three different con-
centrations (0.01, 0.001, 0.0001 mg / 
ml) for each prepared compound. The 
biological activity was measured by 
(Agar-well diffusion method) (10), and 
standard antibiotics (such as OX-oxa-
cillin, CX-cefexitim, Met-methicillin) 
were used as control samples, depend-
ing on what is used in the Ministry of 
Health laboratories that are based on 
WHO tests. global (11) .

Cytotoxicity of the prepared com-
pounds towards breast cancer cells 
(MCF-7)

Breast cancer cells (MCF-7) were 
cultured and cultured on Dulbecco’s 
Modified Eagle’s Medium (DMEM) 
culture medium supplemented with 
streptomycin (100 units/ml), gentami-

cin (100 μg/ml), 10% FBS (fetal bo-
vine serum). Serum) at 37°C and an 
atmosphere of 5% carbon dioxide to 
protect cells from contamination. The 
MTT method ((3-[4,5-dimethylthia-
zol-2-yl]-2,5 diphenyl tetrazolium bro-
mide)) was used to evaluate the effi-
cacy of the compounds against cancer 
cells in vitro.

Results And Discussion
Physical and spectroscoΩpic mea-

surements were performed  determine 
the composition of the structure of  li-
gand and its prepared complexes .   All 
complexes are stable in air having  
relatively high melting points .they 
are partially soluble in some common 
solvents  such as  DMF , DMSO , but 
they  are   slightly soluble in ethanol 
and  insoluble  in  water , and their el-
emental  microanalyses  are in a good  
agreement with the suggested for mu-
tations showed in the above reaction 
and table (1). The electrical conductiv-
ity measurements in DMSO for phos-
phine complexes give ΛM values of (--
-) Ω-1cm-1mole-1 confirming that they 
are   ionic and 1:4 electrolytes . 
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Energy dispersive X-ray EDX/
EDS spectroscopy analysis

This technique is an excellent quali-
tative and good quantitative analyseis 
technique  , especially for atoms with 

High atomic weights. The composition 
of  [Pd2(L)(H2O)2Cl4] was obtained, as 
shown in the figure (1) and   table (3)  
the presence of peaks indicating the 
presence of Pd, Br, Cl, O, N, C.

Table (2) the results of the micro-analysis of the elements (C.H.N) 
and some physical properties of the prepared complexes.

Found(cal)%(ohm-1.cm2.
mol-1)Λ

Yield 
%

M.P.
C°ColorComplexes

NO
NHCDMSO

6.15
(6.17)       

4.69 
(4.77)      

52.83
( 52.88)              -----------68.95245-247WhiteL

3.29
(3.33

3.7
(3.12)

28.51
(28.53)2960.88168-170Dark 

nutty[Pd2(L) (H2O)2 Cl4] 1

1.48
(1.54)

4.53
(4.87)

60.09
(60.68)29157.53168 - 170Light 

nutty 
[Pd2(L)

(pph3)4(H2O)2]Cl4
2

1.69
(1.73)

4.70
(4.74)

51.98
(52.04)29583.24201 - 203Light 

nutty
Pd2(L)

(dppm)2(H2O)2]Cl4
3

Figure (1) Energy dispersive spectrum EDS for obtaining the composition or 
chemical analysis of complex [Pd2(L)(H2O)2Cl4]

Table (3) practical, theoretical, and atomic weight percentage of the palladium complex .   
Total
wt%

Atomic%
Elem(%)

PdBrClO C
ElementC
om

pl
ex

100
100

96.01

39.56
11.98
26.34

10.07
4.06
19.78

26.33
23.92
8.77

3.52
7.09
7.92

5.54
12.73
3.47

14.99
40.21
29.73

[Pd2(L)(H2O)2Cl4]
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Electronic spectra

Br
N Br

H
CN

C
H

The spectrum of the prepared ligand 
L-Schiff base showed a distinctive ab-

sorption, the prepared ligand showed 
absorption bands at the location (35087 
- 35335) cm-1 that are due  to   the   two    
transitions (n ® π * , π® π *) respecn-
tively, as shown in the figure. (2).

The electronic spectra of Pd(II) 
Complexes  showed  bands in the re-
gion between (21551 – 26385) cm-1 
that are due to the transitions (1A1 g→ 
1A2g) ,(1A1 g → 1B1 g) of  square planar 

Figure (2) shows the UV-visb spectrum (L).

environment(--)  transitions in the re-
gion within the range (33333 – 41666) 
cm-1, are due to ligand transitions n → 
π * , π → π * ) table (4) .

proposed 
geometry

Possible trans-
fers

Absthe number
waveform
(cm -1 )υ

height
waveform

 λ (nm) 
          Complexes   Seq

Sq.P.
1A2 g

1 A1 g  →
n → π*   .
π  → π*

1.266
0.514
0.906

21739
25445
33333

465
393
300

[Pd2(L) (H2O)2 Cl4]1 

Sq.P.
1A2 g

1 A1 g  →
n → π*

π  → π

0.939
0.521
0.907

24038
26385
33333

416
379
300

  [Pd2(L)
(pph3)4(H2O)2] Cl4 

2 

Sq.P.
1A2 g

1 A1 g  →
n → π*

π  → π

1.232
0.513
0.905

21551
25445
33333

464
393
300

[Pd2(L)
(dppm)2(H2O)2] Cl4

3 

Sq.P
1A1 g  → 1B1 g

π  → π*
0.193
1.122

25000
41666

400
240

[Pd2(L)
(dppe)2(H2O)2] Cl4 

4 

Sq.P.
1A1 g  → 1B1 g

n → π*

π  → π*

0.775
0.511
0.521

24509
25445
26385

408
393
379

[Pd2(L)
(dppp)2(H2O)2]Cl4 

5 
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Infrared Spectrum
The IR spectra of the com-

plexes  were interpreted by 
comparing the spectra with 
that of the free ligand the com-
plexes exhibit bands at (3400 – 
3480 )cm-1 , (817 – 871 )cm-1  
and (445 – 534)cm-1 indicating 
the involvement of H2O in the 
bonding(15,14). The isomethine 
bond occurred in the IR spec-
trum of the free ligand at 1643 
cm-1 is shifted  down (2 - 60) 
cm-1in the IR  spectra of the 
complexes . This shift of C=N 
bands suggested additional co-
ordination through this group . 
A new bands were observed in 
the IR spectra of [ Pd2(L) (di-
phosphine )n(H2O)2]Cl4 ; phos-
phine =pph3 , dppm , dppe ,dppp 
and  dppb ; n= 4 or 2 which are 
υ (p – ph) , υ (p – c) observed 
with in (1427 – 1533)cm-1 and 
(675 – 696 )cm-1, respectively .

It is thought that this vibra-
tion arises  from the defor-
mation of the planarity of the 
phenyl ring bonding to the 
phosphorus atom . 

Table (5 ) the values   of the frequencies of som
e bands of the infrared spectrum

 in C
m

-1 for the prepared com
plexesυ 

(M
-P)

b 
(P-C

)
υ 

(P-C
)

υ (P-Ph)
υ 

(C
 −

 Ν
)

υ 
(C

-C
)

H
2 O

M
-O

M
-N

υ (C
-H

)A
lph

C
om

pound
Sqe

r
Υ

A
sym

Sym

-------
-----
--

-------
-------

 1643
   (s)

1004
(m

)
-----

------
------

------
2933
 (m

)
2852
 (m

)
L-Schiff B

ase 

617
(m

)
696
(s)

1064
(m

)
1533
(m

)
1631
(m

)
1101
(m

)
871
(w

)
3417
(m

)
534
(w

)
472
(w

)
2927
(m

)
2854
(m

)
[Pd

2 (L)(H
2 O

)2 C
l4 ]

1

615
(m

) 
 675
(m

)
       1097

(s)
(s) 1433

1639
(m

)
 1159

(w
)

817
(w

)
3400
(w

)
513
(w

)
422
(w

)
2929
(m

)
2852
(m

)
[Pd

2 (L)(pph
3 )4 (H

2 O
)2 ]C

l4
2

611
(w

)  
 690
(s) 

      1097
(s)

(s) 1479
 1643

(m
)

 1157
(w

)
821
(w

)
3417
(m

)
445
(w

)
424
(w

)
    2923

(m
)

 2850
(m

)
[Pd

2 (L)(dppm
)2 (H

2 O
)2 ]

C
l4

3

617
(m

) 
  696
(m

)
    1008

(m
)

(m
) 1427

 1635
(w

)
 1064

(w
)

871
(w

)
3413
(s)

480
(w

)
435
(w

)
    2921
 (m

)
 2850

(m
)

[Pd
2 (L)(dppe)2 (H

2 O
)2 ]C

l4
4

617
(m

)
694
(s)

1099
(s)

1481
(s)

1643
(m

)
1157
(m

)
818
(w

)
3421
(m

)
486
(w

)
430
(w

)
2914
(m

)
2854
(m

)
[Pd

2 (L)(dppp)2 (H
2 O

)2 ]C
l4

5

609
(m

)
694
(s)

1006
(m

)
1477
(m

)
1643
(m

)
1099
(m

)
823
(m

)
3480
(s)

509
(w

)
432
(w

)
2923
(m

)
 2860

(m
)

[Pd
2 (L)(dppb)2 (H

2 O
)2 ]C

l4
6
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1w1H-NMR, 13C-NMR spectrum 
of ligands (L-Schiff Base)

The 1H-NMR spectrum of the ligand 
showed multiplate at (𝛅H = 1.43 ppm) 
that belonged to the (c) protons, and 
the spectrum showed multiple signal at 
(𝛅H = 1.73 ppm)  refer to the protons 

(b). ), also the spectrum showed a tri-
plate  signal at (𝛅H = 3.61 ppm) be-
longing to the protons (a) another mul-
tiblate appeared at   (𝛅H = 7.58 ppm) 
for the  protons (d) the (H-C=N) (18) 
showed a singlet at   (𝛅H=8.23 ppm) , 
figure (3).
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Figure (3) Proton NMR spectrum of the prepared 13C-NMR ligand (L)

Proton NMR spectrum of the prepared 1H-NMR ligand (L)
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Figure (4): 1H–NMR spectrum of [Pd2(L2)(dppe)2(H2O)2]Cl4

Figure (5): 31P–NMR spectrum of [Pd2(L)(dppe)2(H2O)2]Cl4 complex
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The collect NMR date for ligand and complexes are listed in table (6)
Table (6) 1H, 13C, 31P -NMR spectra of the ligand and its complexes

Chemical Shift                    

 (ppm)
Type of  
NMR

Compound             Seq

(c)=1.43;( b)=1.73;( a)=3.61; d)=7.58;(HC=N) =8.23   (
C10)=27.13; (C9)=30.87; (C8)=58.5;(
(C3)=124.31; (C1)=129.8; (C2)=131.32; 
(C6)=133.55;(C=N)=161.73

1H   

13C  

L-Schiss Base                  

( c)= 1.06 -1.6; (b)= 2.19; (a)=2.95; 
(HC=N)=3.54;(d)=7.66 – 7.88  ; ( e)=8.20- 8.33
(C11)= 19.27;(C10)=26.17 ;(C9)=30.97;(C8)=56.42;(C24)=6
0.88;(C3)=124.4;(C1)=130.24 ;(C2)=132.60; (C6)=135.72

1  H
13  C

 [Pd2(L2)
(H2O)2Cl4]

1 

(C)=1.06 – 1.34; (b)=1.61 ; (a)=1.58; (HC-N)=3.44 – 
3.56 ; pph3=6.98 – 7.67 
42.28

1  H
31 P 

[Pd2(L2)
(pph3)4(H2O)2]

Cl4

2 

 ( c)=1.11; (b)=1.35; (a)=1.56 ;(HC-N)=3.44 – 3.56; 
(dppm)=7.03 – 8.01
24.61 ;34.09

1  H   
31P 

[Pd2(L2)
(dppm)2(H2O)2]

Cl4

3

( c)=1.15- 1.46 ; (b)=1.61 ;(a)=2.58 -2.86;(HC –N)=3.54 
;(dppe)=7.36 – 7.89
51.81

1H
   31P 

[Pd2(L2)
(dppe)2(H2O)2]

Cl4      
4

(C=1.09-1.48) ; (b)=1.62-2.1 ;(a)=2.57 -2.95;(HC-
N)=3.51; (dppp)=7.23 -7.95
(d,j=28HZ) ,31p=1.61 -1.01 ; (d,j=28.1HZ) , 31p=13.02

1H
31P

[Pd2(L2)
(dppp)2(H2O)2]

Cl4

5

(c)=1.12 -1.72 ;(b)=2.1;(a) =2.95 ;(HC-N)=3.55 ;(dppb)= 
6.96 -7.92
43.25 ; 30.24 ; 24.44

1H
31P

[Pd2(L2)
(dppb)2(H2O)2]

Cl4

6

X-ray diffraction (XRD) 
X-ray diffraction (XRD) technique 

is widely used to study the crystal struc-
ture of solids, defects, and stresses. 
Where the (XRD) process, which has 

(a wavelength ranging between 0.07 - 
0.2 nanometers) occurs by the crystal-
line sample according to Bragg’s Law:                
 =λ2d sin θ   
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Table (7) shows the X-ray diffraction of the powder of some prepared complexes

Degree of crystallization 
0/0 Ac /Ac +Aa)x 100)

The total 
area

  (Ac + Aa) 

 The Total area un-
der the crystalline 

peaks (Aa)        
Complexes     Seq

93.770810675.66510010.665[Pd2(L2)(dppm)2(H2O)2]Cl41

52.31722736.70511895.205[Pd2(L2)(dppe)2(H2O)2]Cl42

Figure (6) X-ray diffraction spectrum of complex [Pd2(L)(dppm)2(H2O)2]Cl4
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Table (8) average size and crystallite size of some palladium complexes 
prepared according to Scherrer›s equation

D(Averag)D(size)nmFWHM2ThetaالمعقدSeq

74.69406

2.3955743073.371120.70225

[Pd2(L2)(dppm)2(H2O)2]
Cl4

1-

0.074270086108.734520.70226
22.343809570.3697331.84179
23.988096230.3592745.61767
3610.7180030.002556.69631
0.13249714968.3752357.45889
0.35686027127.7631473.38747

0.674773773

7.3821549120.2999731.94174

[Pd2(L2)(dppe)2(H2O)2]Cl42-

10.797643040.2934545.70468
11.955598320.2677446.17237
0.0021450882426.8575175.09084
0.07949161965.4889575.09084
-5.9251771730.06564-5.61006
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Evaluation of the bacterial activ-
ity of the prepared compounds

The anti-bacterial activity of the 
prepared ligand and Pd(II) complexes 
were evaluated  against selected types 
of micro organizes which included 
gram positive bacteria (Staphylococ-
cus aureus ) and gram negative bacteria 
(Escherichia coli ) Dimethyl sulfoxide 
used as solvent , the antibacterial re-
sults also indicated that the palladium 
complexes  displayed the same activity 
or slightly better antimicrobial activity 
as compared to schiff base ligand table 

( 9) and figure (7)  , The biological ef-
fectiveness of some of the prepared 
complexes was evaluated using the 
drilling method (19)          

Which controls the anti-bacterial 
activity and then the complex spreads 
faster through the cell membrane and 
these complexes are non-polar and 
thus are more permeable through the 
fatty layers of the cover of microorgan-
isms and then enter into the bacterial 
cell and destroy it, in addition to that 
the transition metals have an anti-mi-
crobial inhibitory effect  (20 ).

Table (9 ) the antibacterial activity of the prepared compounds 
in the growth of a number of negative and positive bacteria (the diameter 

of the microbial inhibition zone ranges from 7 to 18.5 mm)

Staphylococcus  
aureus

Escherichia 
coli

Conc.
 (mg/ ml)CompoundsSeq

13
NIZ
NIZ

12
5

NIZ

1x10-2

1x10-3

1x10-4
L2

14
7.5
5

12.3
NIZ
NIZ

1x10-2

1x10-3

1x10-4
[Pd2(L2)(H2O)2Cl4]1

11
6

NIZ

17.9
10
10

1x10-2

1x10-3

1x10-4
[Pd2(L2)(dppe)2(H2O)2]Cl42

14
14

NIZ

17.7
12

NIZ

1x10-2

1x10-3

1x10-4
[Pd2(L2)(dppb)2(H2O)2]Cl43

NIZ (No Inhibition Zone)*  

Figure (8) Inhibition activity of complexes 1,2, 3 
and complex 2 is Cl2 [Pd2(L)(dppe)2(H2O)2]Cl2 against S.a.))
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Cytotoxicity study of prepared 
compounds towards breast cancer 
cells (MCF-7)

Many published studies on tran-
sition metal ion complexes showed 
Schiff bases and their biological activ-
ity against many cancer cells, bacteria 
and fungi. In particular, the complexes 
of transition metal ions of Schiff bases 
dominated medicinal chemistry be-
cause of their distinctive properties and 
high effectiveness(21,22). Inhibiting the 
growth of bacteria or cancer cells, as re-
searchers developed many Schiff bases 
or their complexes and used them as 
antimicrobial and anticancer agents(23). 
Shown a lot The prepared lip bases are 
[N-(1-phenyl-2-hydroxy-2phenyl eth-
yledine)-2′, 4′dinitrophenyl hydrazine] 
[ N-(1-phenyl, 2-hydroxy-2-phenyl 
ethylidine)-2′ hydroxy phenyl imine] 
and [N-(2-hydroxy benzylidine)-2′ hy-
droxy phenyl imine], or their complex-
es with a number of metal ions with Co 
(II), Cu (II), Ni (II) and Zn (II) number 
potencies types of cancer cells, wheth-
er in laboratory experiments or when 
tested on laboratory animals.(24)

Accordingly, the activity of the 
Schiff base ligand prepared with its 
complexes with palladium (II) ion Pd 
against breast cancer cell line (MCF-
7) was studied using concentrations 

that ranged between (12.5, 25, 50, 100, 
200, 400 micrograms). Evaluating its 
toxic effect and calculating the rate of 
inhibition of cell growth and compar-
ing it with the drug Alss Platinum. The 
obtained results have been included in 
Table (10) and (11) and Figures (9) to 
(11).

1- Effect of N,N’-(hexane-1,6-diyl)
bis(1-(4-bromophenyl)methanimine 
on MCF-7

Table (10 and 11) and Figure (9,10,11) 
show the effect of N,N›-(hexane-1,6-
diyl)bis(1-(4-bromophenyl) metha-
nimine [Pd2(L)(dppm)2(H2O)2]Cl4 
and [Pd2(L)(dppp)2(H2O)2]Cl4  on the 
growth of breast cancer (MCF-7) , 
where it was found that the effect The 
inhibition of the prepared compound 
increases with increasing the concen-
tration of this compound, as the low-
est inhibitory concentration was at 
the lowest concentration (12.5 micro-
molar) and the highest inhibition to 
be  at the highest concentration (400 
micromolar), where the percentage of 
remaining cells was 22.17% , 18.53% 
and 16.3% respectivety. The value of 
IC50 (which represents half of the in-
hibitory concentration for the growth 
of cancer cells) 118.30± 3.826 , 98.45 
± 1,932 and 109. 31± 1.73 micromolar 
respectivety.

Preparation, characterization, evaluation of biological activity and cytotoxicity study 
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According to the Prayong classifi-
cation regarding the IC50 standard for 
cancer cytotoxic samples, the IC50 val-
ue of the studied compounds belonged 
to the intermediate cytotoxic category 
since the obtained IC50 value was ap-
proximately between 100 and 1000 mi-
cromolar. In addition, the activities of 
the studied compounds towards cancer 

cells could be considered as a result of 
the composition of these compounds or 
the biological activity of the metal ions 
used in The body, where palladium ion  
is one of the ions that showed good ef-
ficacy against many cancer cells and 
its high antibacterial and antifungal ac-
tivity, as it is noted through the values   
obtained and shown in Tables (10) and 

Figure 9: Inhibitory activity of the Schiff base L ligand

Figure (10): The inhibitory activity of the complex [Pd2(L) (dppm)2(H2O)2]Cl4.

Figure 11: Inhibitory activity of [Pd2(L2) (dppp)2(H2O)2]Cl4
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(11) the effect  of  the prepared com-
pounds against this type of cells carci-
nogenicity, through the ability of Schiff 
bases ligands and complexes  of Pd(II)  
interacts with DNA strands  and forms 
bonds. The results also showed that the 
compounds used through this associa-
tion with DNA strands prevented the 

division of cancer cells, which leads 
to programmed cell death. It is noted 
from the results that the palladium 
complex containing the dppp ligand 
as a participant has the lowest value of 
IC50 and the most effective among the 
three studied compounds.

Table (10): Viability values   (cell growth) for the studied compounds

Conc.
%Viability –Schiff 

base L
%Viability –

 [Pd2(L) (dppm)2(H2O)2]Cl4

%Viability –
[Pd2(L) (dppp)2(H2O)2]Cl4

0 100 100 100

12.5 97.09 94.56 94.37

25 93.76 78.04 91.05

50 60.13 58.19 73.21

100 54.23 37.68 57.19

200 37.41 31.78 36.81

400 22.17 16.43 18.53

Table (11): The IC50 values   of the prepared compounds 
in comparison with SZ Platinum Breast Cancer Growth (MCF-7)

IC50 
a,b of MCF-7± SD (mM)Compounds

118.30± 3.826Schiff base- L
39.26± 0.92Cis-platin c 
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a- The IC50 half of the concentra-
tion inhibiting the growth of cancer 
cells was calculated after 24 hours us-
ing different concentrations and three 
replicates of the experiment, depend-
ing on the MTT method.

b- The IC50 was calculated in mM 
units of the dose-response curve.

c- Cis-platin was used as a positive 
reference
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