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Abstract 
 This research consists of the synthesis of some Schiff bases  the following types:     

 1, 3 - Bis - (2-hydroxy-benzylidene) - thiourea   = (L1) 

1, 3 – Bis - (2-hydroxy-benzylidene) - urea   = (L2) 

    The complexation of these ligands with some of transition metal ions (Zn
+2

 , Cd
+2

, and 

Hg
+2

.( The Schiff bases together with their corresponding prepared transition metal 

complexes have been characterized on the bases of their (C.H.N) elemental analysis, IR, 

UV-VIS, and atomic absorption. Molar conductivity measurement and melting point of 

prepared complexes were measured. Their structures were propose according to the obtained 

results.   

 

 الخلاصة
   :ات التراكيب التاليةو يتضمن البحث تحضير بعض مشتقات قواعد شف) كليكندات( ذ 

 (  L1ثايويوريا =) -بنزيليدين (  –هيدروكسي  -2) –بس  - 1 ,3       
 (  L2يوريا =)  -بنزيليدين (  –هيدروكسي  -2) –بس  -  1 ,3

Znح  العنارير اتنتقاليية التيي تشيم    )وكذلك تحضيير معقيدات لهيذل الليكنيدات مي  بعيض اميا    
+2

 , Cd
+2

, 

and Hg
( وقد تم تشخيص ودراسة تراكييب الليكنيدات والمعقيدات المحضيره منهيا باسيتخدام تقنيية التحليي  اليدقي  2+

( ومطيافييية اتشييعة تحييت الحمييراء واتشييعة فييو  البن سييجية وتقنييية اتمتريياص الييذر  اضييافة C.H.Nللعناريير )
رييلية الكهرباةييية الموترييية ودرجييات اتنرييهار للمعقييدات المحضييره وعلييق ضييوء النتيياة  تييم التحقيي  الييق قييياس المو 

 من تراكيب هذل المعقدات.
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Introduction  

  The chemistry of urea  thiourea and 

their derivatives has attracted 

considerable attention of coordination 

chemists by virtue of their 

(1)applicability as potential ligands for 

a large number of metal ions. 

   In view of antituberculosis and other 

pharmacological activities (2) of metal 

Schiff bases in biological system, the 

physiochemical studies of the metal 

complexes are well known for their 

pharmacological importance (3). 

Extensive studies on urea and thiourea 

derivative metal ion complexes have 

been reported (4). 

   The complexes have been 

characterized and their structures have 

been established with a view to add 

some thing new to the medicinal 

science which will show on test , 

whether  they have antidisease activity 

. Schiff bases have been reported to 

possess significant biological activity 

(1). Many urea and thiourea derivative 

have been known to possess fungicidal 

(5) and posticidal (6) action, and 

several (Schiff base) have been 

reported to exhibit antitubercular (7), 

anti fungal (8), insecticidal, acaracidal 

activity (9) and bactericidal (10) 

properties. 

  The present paper describes the 

preparation of two type Schiff base 

ligands derived from (urea and 

thiourea) and their complexes. Schiff 

base ligands are very diverse and 

usually contain N, S and O donor 

atoms, although purely N donors are 

known(11-13), but others ligand N, 

and S donors(14,15)Schiff base also 

can be act as  mono,di, tri dentite 

ligand or more with various donor 

atom combinations . 

   The presence of nitrogen, sulphur 

and oxygen atoms in the structure of an 

organic chelating agent has led to 

interesting results in the studies of 

coordination compounds (16).  

         We have, therefore, undertaken 

the preparation and character of the 

above new type of complexes metal 

(Zn
+2

 , Cd
+2

, and Hg
+2

  ؛ )

 

  

 

1, 3-Bis-(2-Hydroxy- benzylidene ) –thiourea 

 

 

 
 

 

1, 3-Bis-(2-Hydroxy- benzylidene ) -urea 

 

 
 

 

 

Fig. (1): The Structure of Schiff base ligands 
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Expermenyal 

1- Instrumentation: 

   A pye – Unicom sp3-100 infrared 

spectrophotometer was used to recorded 

the ir spectra as KBr disc and CsI disc , 

UV/VIS spectra were measured by a  

HITACHI U-2000 spectrophotometer, 

Elemental Analysis were done by  

atomic absorption AA-680G 

(Shimadzu).  Electrical conductance 

was measured at (10
-3

 - 10
-4

 M) on 

conductivity CDC304 (Jenway4070) 

Melting points determined by an 

 electric heated block apparatus 

(GallenKamp), and were uncorrected. 

2-Materials  

    [ZnCl2.6H2O], [CdCl2.6H2O], 

[HgCl2.6H2O] were supplied by BDH 

chemicals, absolute ethanol, 

diethylether, dimethyl sulphoxide 

(DMSO), urea ,thiourea  supplied by 

Aldrich . 

A- Preparation of (L1),(L2) was 

prepared according to the literature 

(17) 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 mmole) in absolute ethanol 

(5 ml), a hot solution of metal 

chloride (1 mmole) in absolute 

ethanol (5 ml) (dissolved in dilute 

HCl) (18) was mixed and the 

resultant mixture was stirred and 

refluxed for 2 hours, the color of the 

solution was changed immediately, 

the reaction mixture was cooled, 

and the solution was evaporated in 

vacuum, or lifted over night at room 

temperature , after this time a 

precipitate formed . This was 

collected by filtration, 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     (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 (19). 
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Results and Discussion 

 The structures of Schiff base 

complexes were confirmed by 

spectroscopic techniques like IR and uv 

/visble. The IR spectra show the band at 

1610 cm
-1

and 1620 cm
-1

in the spectrum 

of (L1)and(L2) respectively due to ν 

C=N  stretching which shifted to the 

lower frequencies in the complexes 

(20,21) (Table 4). 

      The negative shift generally in ν 

(C=N) further suggested the 

coordination to metal ions through 

nitrogen atom of (-C=N-) Schiff’s base 

(22) of the ligand and on complexation 

indicates involvement of azomethine 

nitrogen (13, 14, 21) with metal ions.  

 The band at 1250 cm
-1

 in the spectrum 

due to ν 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 

sulphur atom. 

    The carbonyl stretching frequency in 

(L2) decreases to (1605-1620) cm
-

1
compared to the free ligand at 1685 

cm
-1

, due to the with drawing of 

electron density from the ligand to the 

metal (23), 

  In metal complexes a new band is 

found 1265 cm
-1

 for ν C-O which is 

very characteristic and ν O-H was 

observed (24) (Table 4).  

  New bands which appeared at low 

frequencies in the spectra of the 

prepared complexes were probably due 

to ν (M-N), ν (M-S), and  

ν ( M-Cl)  band vibration frequencies 

and    ν M-O , ν M-S (bridging) occurs 

at lower frequencies than ν M-O, ν M-S  

( terminal) indicating these type of 

coordinate (24)  (Table 4). 

   The complexes give different colour  

from the transition metal salts and the  

 

 

 

ligands, then this was important 

indication to coordinate occurrence 

(25), therefore these colourd 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 (26,27).  

   The uv/visible spectra of the two 

prepared ligands (L1, L2) at      (10
-3

M) 

in ethanol were showed three absorption 

bands (27). The first (370) nm 

represented (n - П*) while the second 

(300-310) nm   represented (П- П*) and 

the third band (270-275) nm is called 

(B-band) for phenyl group (28, 29). 

 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 which indicate the complexation 

of ligands L1 and L2 with metal ion 

(26, 27).  

   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 (2:1) metal to ligand 

for (1-6) complexes and (2:2) metal to 

ligand for (7-12) complexes (table 4) .  

   According to the results obtained 

from (IR, uv/vis, molar ratio, molar 

conductivity, atomic absorption) 

measurements for the prepared 

complexes, the proposed molecular 

structure of the complexes has an 

octahedral structure as shown below in 

Fig.(2):
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 O     O     - CH=N –C– N=CH- 

                             || 

          \                 Y                 / 

       HO             /     \             OH 

                    M            M  

                  /     \        /      \ 

              Cl       Cl   Cl      Cl 

               H2O          H2O 

 

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

Comp. No. (1-6) 

M=(Zn
+2

 , Cd
+2

,  Hg
+2

) 

 

 

 

 

  

 O     O     - CH=N –C– N=CH- 

                             || 

          \                 Y                 / 

       HO            /       \             OH 

                    M            M  

                 /       \       /         \ 

           HO           Y             OH 

                             ||                                                            

 O     O     - CH=N –C– N=CH- 

                             

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

Comp. No. (7-12) 

M=(Zn
+2

 , Cd
+2

,  Hg
+2

) 

 

Fig. (2): Suggested Structures for Complexes 
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