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 This study included synthesis of Schiff base ligands (2-hydroxy-benzylidene)- 

thiourea = (L1), (2-hydroxy-benzylidene)- urea = (L2) , the ligands were prepared 

from reaction (2-hydroxy-benzylidene ) with urea or thiourea. Metal complexes  of 

these ligands with  some of transition metal ions Cr+3, Mo+5 and W+6   have been 

prepared and characterized by their (C.H.N) elemental analysis, IR, UV-VIS, atomic 

absorption, Molar conductivity measurements and melting points. From the result 

probable structures of the prepared complexes were proposed .Also includes, the 

study of biological effect for these complexes on four deferent pathogenic species: 

(Streptococcus paecalies, Staphylococcus aureus),(Escherichia coli, Klebsiella 

Peneumonia). The first and second species are Gram positive while the other are 

Gram negative (by using agar well diffusion method). Finally,it was found that 

compounds show different activity of inhibition on growth of the bacteria.  
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Introduction: 

Compound containing an azomethane group (-

CH=N-) are known as schiff bases. schiff bases are 

generally bi- or tri- dentate ligands capable of forming 

very stable complexes with transition metals. Schiff 

base metal complexes with different drugs are 

relatively less studied. The wide use of antibiotics in 

man and animals and extensive use in areas other than 

the treatment and prophylaxis of disease have resulted 

in a serious problem of drug resistance. More bacterial 

strains have become resistant to the available drugs. 

Various strategies have been worked out and tried 

upon to cope with the resistance problem and enhance 

the activity, or broaden the spectrum of the drug(1). 

Preparation of different synthetic derivatives of 

antibiotics based on structure activity relationship has 

been on one of the best approaches. a relation between 

the structure of the complexes and their anti-bacterial 

activity can be observed(2).   

In the present work we have attempted to widen 

the scope of derivatization by providing more 

flexibility through Schiff base formation with the drug 

substances containing –NH2 groups and complexation 

with metal elements.  
 

* Corresponding author at: University of Anbar - Women 
Education College, Iraq.E-mail address: scianb@yahoo.com  

 

 

The Schiff base structure provides for a greater 

choice and flexibility and complexation with a metal 

element and stability and versatility of the molecule. 

Construction of the molecular model indicates that the 

structure is suitable for chelate formation. In many 

cases the pharmacological activity of antibiotics after 

complexation with metals is enhanced as compared to 

that of the free ligands(1-4).  

In this work, we will investigate the chemistry 

of this urea and thiourea compound by preparing its 

Schiff base with 2-hydroxy-benzylidene  , and study of 

the complexes metal (Mn+2 , Co+2, and Ni+2); 

bidentate ligands these: 

 

(2-Hydroxy- benzylidene ) –thiourea 

mailto:scianb@yahoo.com
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(2-Hydroxy- benzylidene ) -urea 

Experimental:-  

INSTRUMENTATION: 

A pye – Unicom sp3-100 infrared 

spectrophotometer was used to recorded the ir spectra 

as KBr and CsI disc , UV/VIS spectra were measured 

by a HITACHI U-2000 spectrophotometer, Elemental 

Analysis (C.H.N) founded on (Carlo Erloa 

microanalyizer type 1106),determination of all metals 

percentage by atomic absorption spectrophotometry on 

AA-680G (Shimadzu). Electrical conductance was 

measured on conductivity CDC304 (Jenway4070) 

Melting points determined by an electric heated block 

apparatus (Gallen Kamp), and were uncorrected. 

MATERIALS:  

[CrCl3.6H2O], [MoCl5.6H2O], [WCl6.6H2O] 

were supplied by BD Hchemicals, Ethanol Absolute, 

diethy lether, DMSO, Urea, thiourea supplied by 

Aldrich. 

A- Preparation of the ligands: 

These  (L1),(L2) were prepared according to the 

literature (5) The full   name of the Schiff base will be 

replaced by a number (L1,L2) respectively  as in 

shown in table (1) for the rest of this paper . The 

physical properties of these compounds (L1, L2) are 

listed in table (1). The characters ir bands and uv/vis 

spectrum in DMSO as shown in table (2), (3). 

B-General procedure for preparation of complexes : 

To a hot solution of ligands (L1 or L2) (2 m 

mole) in absolute ethanol (5 ml), a hot solution of 

metal chloride (1 m mole) in absolute ethanol (5 ml) 

(dissolved in dilute HCl ) (6) was added and the 

resultant mixture was stirred and refluxed for 2 hours, 

the color of the solution changed immediately, the 

reaction mixture was cooled, and the solution was 

evaporated in vacuum, or lefted over night at room 

temperature , after this time a precipitate formed . This 

was collected by filtration in vacuo, washed and 

recrystallized from absolute ethanol/ether. 

The physical properties of prepared complexes 

are listed in table (4). 

The analogous complexes were prepared in a 

similar manner to that described above by adding a hot 

solution of ligands (L1 or L2)  (1 m mole) in absolute 

ethanol (5 ml) to a hot solution of metal chloride (1 m 

mole) in absolute ethanol (5ml).The molar ratio of the 

complexes was determined according to the methods 

(7). 

C- Study of biological activity for (L) ligand and their 

metal complexes : 

The biological activity of the new ligand and 

their metal complexes were studied against two 

selected type of bacteria which included pseudomonas 

aeugiose as gram negative (-Ve) and Bacillus. Subtilis 

as gram positive (+Ve) to be cultivated and as control 

for the disc sensitivity test (8) , this method involves 

the exposure of the zone of inhibition toward the 

diffusion of micro–organism on agar pla. The plates 

were incubated for (24 hours) , at 37C° , the zone of 

inhibition of bacteria growth around the disc was 

observed 

 

Results and Discussion: 

The structures of schiff base complexes were 

confirmed by spectroscopic techniques ir and uv 

/visible. Infrared spectra of the two ligands (L1),(L2) 

show the usual broad bands in the region around 

(3360-3475 cm-1) due to the NH2 stretching 

frequency (9) of the amide group of the ligands ; No 

effect on these frequencies after complexation 

precludes the possibility of complexation at this group 

(10). 

The band at 1620 and 1615 cm-1in the spectrum 

of (L1)&(L2) respectively due to υ(C=N) stretching 

shifted to the lower frequencies in the complexes 

(11)(table 4) . 

The negative shift generally in υ(C=N) 

suggested coordination to metal ions through nitrogen 

atom of (-C=N) Schiff’s base (12) of the ligand and on 

complexation indicates involvement of azomethine 

nitrogen (5,9) with metal ions.  

The band at 1240 cm-1 due to υ(C=S) stretching 

vibrations in (L1),in the metal complexes this band is 

weakened and lowered (14) (table 4). The observations 

indicate the coordination of the ligand (L1) through 

sulpher atom. 

The carbonyl stretching frequency in (L2) 

decreases to (1630-1650) cm-1  compared to the free 

ligand at 1680 cm-1 , due to the charge transfer from 

the ligand to the metal (7), 

  In metal complexes a new peak is found 1265 cm-1 
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for υ(C-O) which is very characteristic and υ(O-H) 

was broad (10) (table 4).  

New bands which appeared at low frequencies 

in the spectra of the prepared complexes were 

probably due to (metal- nitrogen), (metal- sulpher), 

and (metal- chloride), bond vibration frequencies 

(table 4). 

The complexes give different colour from the 

transition metal salts and the ligands, then this was 

important indication to coordinate occurrence (11), 

therefore these colourly complexes show different 

characteristic absorption band in position, intensity or 

together when compared with the bands of ligand and 

this was another indication for the coordination 

occurrence (12,13).  

The uv/visible spectra of the two prepared 

ligands (L1, L2) at (10-3M) in ethanol were showed 

three absorption bands (13). The first band between 

(380-385) nm represented (n - π*) while the second 

band (300-305) nm represented (π - π*) and the third 

band (265-270) nm is called (B-band) for phenyl 

group (13, 14). 

 Generally in the new prepared complexes these 

bands are shifted to short or long wavelength 

compared with free ligands and high intensity of the 

bands is indicate for complexes formation (12,15).  

The measurements of the molar electrical 

conductivity of the complexes at (25C°) in DMSO are 

presented in table (4). These results show the high 

values of the molar conductivity, these complexes are 

electrolyte and low values refer to the complexes are 

non-electrolyte, are in agreement with the proposed 

structures of the complexes. 

The method of continuous variation mole ratio 

method are employed in this work molar ratio(1:1) 

metal to ligand for(7-12) complexes fig.(A) and (1:2) 

metal to ligand for (1-6) complexes fig.(B) as shown 

below: 

 

 
[Cr(L1) Cl3] 

 
[Cr(L1)2 ]Cl3 

 

According to the results obtained from ir, 

uv/vis, molar ratio, molar conductivity and atomic 

absorption measurements for the prepared complexes, 

the proposed molecular structure of the complexes has 

an octahedral structure as shown below: 

 

 
Y:[(L1)=S, (L2)=O] 

Complexes  No. (7-12) 

(M=Cr+3,n=0); (M=Mo+5 ,n=2); and 

(M=W+6 ,n=3 ) 

 
Y:[(L1)=S, (L2)=O] 

Complexes No. (1-6) 

(M=Cr+3,n=3); (M=Mo+5 ,n=5); and 

(M=W+6 ,n=6  ) 

 

Biological Activity: 

As a result from the study of anti microbial of 

prepared ligands (L1, L2)  and their metal complex as 

shown in figure below the following points were 

concluded: 

1- the result of antibacterial activity study for 

ligands (L1, L2) indicates that the new ligands 

exhibited antibacterial activity against the studied 

bacteria at low and high concentration 
(16,17)

. 
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2- The prepared ligands and their  metal complexes 

exhibt good activity ,which showed inhibition 

area for compound and conplexes against 

different kinds of bacteria. 

3- Complexes were more active than the 

corresponding ligandes. 

4- Activity of complexes depends on the type of 

metal.     

5- The result reflected that the metal complexes of 

W(VI) showed the highest activity at low 

concentration (20-40ppm) , comp aired to the 

Cr(III) and Mo(V) complexes which showed the 

highest activity at >40ppm concentration. 

6- Generally , the result of prepared complexes 

exhibited antibacterial activity toward 

psedomonans bacteria was more than the 

complexes inhibition Bacillus bacteria
(18)

. 
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Table(1): physical properties of the shiff base ligand 

N
o

. Name and structure of 

compound Y
ie

ld
 

%
 

M
.P

 

C
º 

Elemental analysis 

% found (% cal.) 

c
o
lo

u
r 

C H N 

L
1
 

(2-Hydroxy- benzylidene ) -

thiourea 

 

7
7
%

 

1
6
6

-1
6
8
 

5
3
.2

5
 

(5
3

.3
1

) 

4
.5

3
 

(4
.2

5
) 

1
5
.3

6
 

(9
.8

5
) 

Y
e
ll

o
w

 

L
2
 

(2-Hydroxy- benzylidene ) -

urea  

 

7
2
%

 

1
4
9

-1
5
1
 

5
8
.4

2
 

(5
8

.5
3

) 

5
.0

0
 

(4
.9

1
) 

1
6
.9

3
 

(1
7

.0
6

) 

w
h

it
e
 

Table (2): The characteristic ir bands of the shiff base ligand    

N
o

. 

υ(O-

H) 

phenol 

cm-1 

υ(C-H) 

Aromatic  

cm-1 

υ 

(C=O) 

cm-1 

υ 

(C=N) 

Imine 

cm-1 

υ(C=C) 

Aromatic 

cm-1 

υ 

(C=S) 

cm-1 

L1 3470 3025 - 1620 1580,1520 1240 

L2 3470 3060 1680 1615 1580,1540 - 

 
Table (3): UV-VISIBAL absorption of the shiff base ligand    

No. n- π * , π- π * 

L1 380,300,266 

L2 385,305,270 

Table (4): some physical and  properties of the prepared 

complexes 
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p.b= pale brown, b= brown, p.o= pale orange, g=green, 

p.g= pale green)) 
 

مع قواعد شف المشتقة  (VI) تنكستنوال   (V)الموليبدينيوم, ( ( IIIتحضير ودراسة معقدات الكروم
 بنزيميدين( والثايوريا اواليوريا ودراسة فعاليتها البايولوجية  -هيدروكسي2-) من

 شهاب  دعمر حم

E.mail: scianb@yahoo.com 

 الخلاصة: 
 -ها عشكسممم 2-  مممم  تلا ممم  )L2)اشعاممما   - بنزالاممم ا  -ها عشكسممم L1(,  -2ثااشاشعامما ) -بنزالاممم ا   -ها عشكسممم 2-) تممت تيرممماع  شف ممم   ممم        

ش مم  تممت ت ممراس ش عفسمم  تعفكامم   Cr+3,Mo+5,W+6بنزالامم ا   مممي فياشعامما فش فيثااشعامما  مه مم فك همم م فيلاكنمم فك مممي بهممت اممم   فيهنا ممع ف نت ايامم  
فييمممعفو شفع ممه  فممش  فيبنلسمميا  شت نامم    شمطاافامم  فع ممه  تيممك C.H.Nفيلاكنمم فك شفيمه مم فك فيميرممع  منتمما باسممتر فت ت نامم  فيتيلامم  فيمم  ا  يلهنا ممع )

 ج تممت فسممتنتاا تعفكامم  همم م ف مت مماس فيمم علا فرمم   مم   امما  فيمش مملا  فيكتعبا امم  فيمش عامم  ش عيمماك ف ن ممتاع يلمه مم فك فيميرممع  ش لمم  رممشو فينتمما
  منتممما فيمه مم فك  اترممم  فيبيمم  اارمما  عفسمم  بهممت يشفنمم  فيتمماثاع فيبممااشيشي  يلمه مم فك فيميرممع  فمم  نمممش اعبممي اينمما  بكتاعامم  معرمما  فعشيمم  شفيثانامم

 Escherichia): ي بغ  فيغعفت شهماب  شف ثنا  فلآرعف  ساي (Streptococcus paecalies, Staphylococcus aureus), شهما:مشيب  ي بغ  فيغعفت 

coli, Klebsiella Peneumonia)   شباستر فت طعا   فييلع با  كاع شي  ا  يت م فيمعكباك فهايا  متلاشت  في ش  ف  تثباط نمش فيبكتعاا فيم عشس 


