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Abstract  
      The reaction of acrylamide with diacetylmonoxime was realized under reflux in methanol to 

give the new bidentate ligand [N-acryloyl-2-3-butaylidine mono-imine mono- oxime] [HL]. This 

ligand was used as monomer to react with some metal ions (Co
(II)

, Ni
(II)

, Cu
(II)

, and Pd
(II)

) in 

methanol in the presence of methyl ethyl keton peroxide as an initiator with (1:1) metal : ligand 

ratio to give a series of new polymeric  complexes of the general formula[Ni(HL)Cl2 .H2O] , 

[M(HL)Cl2], where ( M= Co
(II)

, Ni
(II)

,Cu
(II)

 , and Pd
(II)

 ). All compounds were characterised by 

spectroscopic methods (I.R, U.V-Vis), atomic absorption, (EI-mass for the ligand)], 

microanalysis (C.H.N) along with conductivity measurements. The obtained data propose a 

tetrahedral structure for Co and Cu complexes 

and square planar for Ni and Pd complexes. 

 //الخلاصة 

 

 (N2اوكسيى( ثُائي انسٍ )-حضًٍ انبحث ححضيش انهيكُذ َوع )اييٍ

(N-acryloyl-2-3-butaylidine mono-imine mono oxime) [HL] 

ححج انخصعيذ الاسجاعي في انًيثاَول . ثى يفاعهت انهيكاَذ يعع  [diacetylmonoxime] ( يعacrylamideورنك يٍ يفاعهت )

( حيعث حكوَعج يعمعذاث 1:1بعض انعُاصش انفهزيت باسخخذاو )بيشوكسيذ يثيم اثيم كيخوٌ(  وانًيثعاَول وسع ا نهخفاععم وبُسعبت )

 [M(HL)Cl2]و  [Ni(HL)Cl2.H2O]     بونيًشيت جذيذة رواث انصيغت  انعايت  :

M=Co حيث :                                                   
(II)

, Cu
(II)

, Ni
(II)

 and Pd
(II)

 

 

وطيع     C.H.Nانًشئيعت و–شخصج  جًيع انًشكباث بان شق ان يفيت انخانيت ) الاشعت ححج انحًشاء والاشعت فوق انبُفسعييت 

شخصج انًشكباث بوساطت ,انخحهيم انكًي انعذليك نهعُاصعش يعع انخوصعيهيت نهيكُذ( و كزنك  EIانكخهت بخمُيت انمص  الانكخشوَي 

انًولاسيععت انكبشبائيععت وليععاى يحخععو. انكهععوس.يٍ َخععائا انبحععث كععاٌ انتععكم انفشا ععي انًمخععشح نًعمععذاث انكوبهععج وانُحععاى  ععي 

 سباعيت انس وح يتوِ بيًُا انُيكم و انبلاديوو فكاٌ شكم يعمذاحبا يشبعا يسخويا يتوِ. 

Introduction  
     Oxime polymer derivatives and their coordination compounds with metal ions have a greet 

importance in medicine, industry and biochemistry (1).  Polymers have been used in protective 

coating, semiconductors, catalyses and analytical methods (2-4). Chelat polymers containing an 

amidoxime group show high selectivity towards uranium to separate it easily from west water
 
(5,6) 

.In (2004) Ahmed reported the synthesis and characterization of a new type (N2) polymeric 

bidentate imine–oxime proligand Fig (A) and it’s polymeric metal complexes with Co
II
, Ni

II
, Cu

II
, 

Zn
II
, Cd

II
 and Hg

II
 ions (7).  

 

 

 

 

 

 

Fig (A) the chemical structure of the polymeric ligand [HL] 
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 The ligand and its complexes were characterized by elemental analysis [(C.H.N), (A.A)], IR, 

(U.V–Vis) spectroscopic and molar conductance measurements .In this paper the synthesis of a new 

mono-imine mono-oxime ligand [N-acryloyl-2-3-butaylidine mono-imine mono oxime] [HL], and 

some of its polymeric complexes with (Co, Ni, Cu, and Pd) are reported.  
   
Experimental  

 
Reagents were purchased from Fluka and Rediel- Dehenge Chemical Co. I.R spectra were 

recorded as (KBr) discs using a Shimadzu (8400) FTIR spectrophotometer in the range (4000-400) 

cm
-1

. Electronic spectra of the prepared compounds were measured in the region (200-1100) nm 

for10
-3

M solution in (DMSO) at 25 
0
C using a Shimadzu,160 spectrophotometer with 1 cm

-1
 

matched quartz cell. Mass spectrum for the ligand was obtained by Electron-Impact (El) on a 

Shimadzu GCMSQPA 1000 spectrometer at the University of Free Berlin, Germany. Elemental 

microanalyses were preformed on a (C.H.N) analyzer from Heraeus (Vario E.L) at the University of 

Free Berlin, Germany, while metal contents of the complexes were determined by atomic 

absorption (A.A) technique using a Shimadzu A.A 680G atomic absorption spectrophotometer. 

Electrical conductivity measurements of the complexes were recorded at 25 
0
C for 10

-3 
M solutions 

of the samples in (DMF), using a PW 9526 digital conductivity meter. The chloride content for 

complexes was determined by using potentiometric titration method on (686-Titro processor -665-

Dosimate Metrohom. Swiss)        

Synthesis of the ligand (HL) (N-acryloyl-2-3-butaylidine mono-imine mono 

oxime). 
 

      A solution of acrylamide 0.5g, (7.0 m mole) in (12 mL) methanol was added slowly with 

stirring to a solution of diacetylmonooxime 4.9g, (49 m mole) dissolved in (10mL) methanol  with a 

few drops of HBr (48%). The mixture was refluxed for 90 min with stirring, and then allowed to 

cool at room temperature for (24 hr), to give the ligand as a white solid. Yield (75%) m.p (155
0
C). 

Synthesis of [Co (HL) Cl2] 1- 
       A solution of (HL) 0.1g, (0.65mmole) in methanol 7 mL was added slowly to a stirred solution 

of CoCl2.6H2O 0.3g, (1.30 m mole) in MeOH 13 mL along with mixture 0.5 mL methyl ethyl 

ketone peroxide in 15 mL methanol. The reaction was refluxed for 1.5 hr. The solution was 

concentrated by removing the solvent under low pressure. A deep blue precipitate was formed, yield 

0.343 g (85%), m.p (210
0
C) dec.              

 

2-Synthesis of [Ni (HL) Cl2.H2O] 
     The method used to prepare [Ni (HL) Cl2] was analogous to the procedure given for the complex 

[Co (HL) Cl2] but with NiCl2.6H2O 0.309g, (1.3 m mole) in stead of CoCl2.6H2O. The quantities of 

the other reagents were adjusted accordingly and an identical work -up procedure gave a green 

yellow 0.35 g (88%), (m.p) (145
0
C) dec. 

 
3- Synthesis of [Cu (HL) Cl2] 
     The method used to prepare [Cu (HL) Cl2] was analogous to the procedure given for the 

complex [Co (HL) Cl2] but with CuCl2 0.221 g, (1.3 m mole) instead of CoCl2.6H2O. The quantities 

of the other reagents were an adjusted accordingly and an identical work -up procedure gave a 

brown precipitate 0.24 g (67%), m.p (110
0
C) dec.  
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4- Synthesis of [Pd (HL) Cl2] 
       The method used to prepare [Pd (HL) Cl2] was analogous to the procedure given for the 

complex [Co (HL) Cl2] but with PdCl2 0.231 g, (1.3 m mole) instead of CoCl2.6H2O. The quantities 

of the other reagents were an adjusted accordingly and an identical work -up procedure gave a 

brown precipitate 0.26 g (45%), m.p (240
0
C) dec.  

 

Results and discussion 
          The reaction of [HL] with [ MCl2 .XH2O] (where  M= Co

(11)
, Ni

(11)
,Cu

(11)
 , and Pd

(11)
 ) was 

carried out in methyl ethyl keton  peroxide and MeOH under reflux . These complexes are stable in 

solution. The analytical and physical data were listed in Table (1) and spectral data in Table (2, 3).   

           The N-acryloyl 1-2-3-butylidine monoamine monooxime [HL] ligand was prepared 

according to general method shown in scheme (1). 
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Scheme (1) the synthesis route of the ligand (HL) 
                

      The (FT-IR) spectrum for ligand (HL) fig (1), display two bands at (1620) and (1441) cm
-1

 due 

to the υ(C=N) stretching for the imine and oxime groups respectively (8). The broad bands at (3346, 

3200) cm
-1

 are attributed to the, (OH) stretching for oxime group and traces of methanol or hydrate 

water (9). The band at (966) cm
-1 

are attributed to υ (N-O) stretching, while the band at (1685) cm
-1

 

is due to υ(C=O). The characteristic band for the ligand are listed in Table (2). 

      (U.V-Vis) spectrum for the ligand fig (2) exhibits a high intents absorption peak at (240) nm 

and (285) nm which assigned to (π → π
*
) and (n →π

*
) Transition respectively (10). 

   The EI (+) mass spectrum of the ligand fig (3), (Table 4) shows the parent ion peak at 

(M/Z=154) (11)which corresponds to (M
+
) , and the fragments  at , (123 ,108, 95 , 80 , 65 and 53 

are assigned to [M-{N-OH}]
+  

, [M-{CH3-N-OH}]
+ 

, [M-{CH3-CH-N-OH}]
+ 

, [M-{CH3-CH3-CH-

N-OH}]
+ 

, [M-{CH3-CH3-CH-CH2-N-OH}]
+ 

, [M-{CH3-CH3-CH-CH2-C=N-OH}]
+
)
 
, respectively , 

other fragments are summarised in Table (4).  

      The (C.H.N) and Chloride contents with metal contents of the prepared complexes were in a 

good agreement with the calculated values Table (1). The (FT.IR) spectral data of the complexes 

are presented in Table (2) fig (1a and 1b). In general the (FT-IR) spectra of the complexes show 

bands at (1610 and 1404) cm
-1

 which assigned to the υ(C=N) for the imine and oxime groups 

respectively .The band of imine groups at (1620) cm
-1

 in the ligand spectrum was shifted to lower 

frequency (1610) in the complexes spectra as a result of decrease in the bond order. This can be 

attributed to the delocalization of metal electron density into the ligand π-system (12).On the other 

hand the υ(C=N) for the oxime groups around (1441) cm
-1

were shifted, as expected, to lower 

frequency (1404) cm
-1

. This is indicative of nitrogen oxime (with hydroxyl group) coordination to 

the metal ion. The υ (N-O) stretching band at (966) cm
-1

 for the ligand was shifted to higher 

frequencies in the range (1076-1039) cm
-1

upon coordination with metals. This may be due to the 
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partially double bond character of (N-O) occurred upon complexation, and confirmed that, the 

ligand coordinated with the metal ions through the nitrogen's of the oxime groups (13) .The υ (O-H) 

stretching band of the oxime group in the free ligand at (3200) cm
-1 

is still present at the range 

(3350-3170) cm
-1

in the spectra of the complexes. The υ(C=O) stretching band at (1685) cm
-1

 for the 

free ligand is shifted to higher frequencies and appeared at (1728) cm
-1

, (1710) cm
-1

, (1715) cm
-1

  

and (1718) cm
-1

 respectively . This may be due to the  ) due to reasonance 

.
H2C C

H
C

O

N C

delocalization of electrons of (C=O) along (   The(C=O) group is not involved in 

complexation with metal and it's another evidence of the coordination between the metal ions and 

the ligand. The bands at (605-428) cm
-1

were assigned to υ (M-N) stretching indicating that the 

imine and oxime nitrogen's were involved in coordination with metal ion (14). The electronic 

spectral data of the complexes are summarised in table (3).  

The (U.V-Vis) spectra of the complexes display absorption between (296-301) nm assigned to the 

ligand field (15). In the [Co(HL)Cl2 ] complex  fig(2a) , the three bands shown at (381) ,(526) ,and 

(680) nm are attributed to charge transfer and (d-d) electronic transitions (
4
A2p→

4
T2)  and  (

3
T1 

→
3
T2  )  respectively , suggesting a distorted tetrahedral about Co(II) ion fig(4a). The band at (409 

and 753) nm in the spectrum of [Ni (HL) Cl2] H2O, fig (2b) which assigned to (
1
A1g→

1
B1g) and 

(
1
A1g→

1
A2g) (d-d) transitions respectively, suggesting distorted square planar about Ni (II) ion. 

The (U.V-Vis) spectrum of [Cu (HL) Cl2] which exhibit absorption at (850) nm assigned to 

(
2
B2→

2
E1) (d-d) transition, suggesting distorted tetrahedral around Cu (II) (16). In the (U.V-Vis) 

spectrum of [Pd (HL) Cl2] complex, the band at (390) nm was attributed to (d-d) transition of type 

(
1
A1g →

1
B1g) suggesting a square planar structure about Pd (II) ion fig (4b). 

The molar conductance of the complexes in (DMF) solution 10
-3

( M) lie in the (31-34) S.cm
-1 

.mol
-1

 

range Table (5), indicating their non electrolytic nature (17).             
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Table (1) Elemental analysis and some physical properties of (HL) and its metal 

Complexes 

 

Calc.=Calculated   

  

 

Table (2)                                      ) cm
-1

 for ligand and its metal 

Complexes 

Recorded as KBr disc br = broad, w = weak, m = medium, s = strong,  = stretching,  = 

bending, sh = sharp 

 
 

 

 

 

Compound  M.W 

Found (C.H.N.) % 

C 
H N Cl Metal 

(HL) 

 

154 (54.54) 

54.35 

(6.49) 

6.40 

(18.18) 

18.15 

- - 

[Co(HL)Cl2] 

 

283.93 (29.58) 

29.44 

(3.52) 

3.48 

(9.86) 

9.81 

(25.00) 

24.25 

(20.76) 

21.90 

[Ni(HL)Cl2] H2O 

 

301.7 (27.8) 

27.7 

(3.98) 

3.91 

(9.27) 

9.25 

(23.52) 

22.88 

(19.46) 

19.24 

[Cu(HL)Cl2] 

 

288.5 (29.12) 

29.08 

(3.47) 

3.42 

(9.71) 

9.66 

(24.61) 

24.61 

(22.01) 

23.18 

[Pd(HL)Cl2] 331.4 (25.38) 

25.33 

(3.02) 

2.98 

(8.46) 

8.39 

(21.45) 

20.11 

(32.02) 

33.61 

Compound 
(O-H) 

oxime 
(C-H) 

(C=N) imine 

(C=N) oxime 
(C=O) (N-O) (M-N) 

Additional 
peaks 

(HL) 

 

3200(br) 

 

3374 

2827 1620(m) 

1441(sh) 

1685(m) 966(m)  1364 (C-H) 

1145 (C-N) 

914 (C-C) 

[Co(HL)Cl2] 

 

3170(br) 

3350 

2815(w) 1610(s.sh) 

1404(s.sh) 

1728(m) 1076(m) 475 

428 
1296 (C-H) 

1128 (C-N) 

746 (C-C) 

[Ni(HL)Cl2] 

H2O 

3380(br) 2813(w) 1610(m) 

1400(m) 

1710(w) 1039(w) 497 

430 
1124 (C-N) 

1294 (C-H) 

1388 (C-H) 

[Cu(HL)Cl2] 

 

3197(br) 

3350 

2817(w) 1604(s) 

1404(s.sh) 

1715(m) 1075(w) 447 

428 
1128 (C-N) 

750 (C-C) 

1294 (C-H) 

[Pd(HL)Cl2] 3200(m) 2956(w) 

2925(w) 

1610(m) 

1404(s) 

1718(w) 1049(w) 580 

493 
1128 (C-N) 

1331 (C-H) 
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Table (3) Electronic spectral data of (HL) and its metal complexes. 
 

 

Table (4) EI-Mass spectral data of (HL) 

 

Table (5) the molar conductance of the Complexes recorded in DMF solvent 

  

Compound m (S. cm
2
mol

-1
)  

[Co(HL)Cl2] 33.7 

[Ni(HL)Cl2]H2O 32.8 

[Cu(HL)Cl2] 34.2 

[Pd(HL)Cl2] 35.00 

 

 

Compound nm   cm 
-1

 εmax 

(L.mol
-1

.cm
-1

) 
Assignment Proposed 

Structure 
(HL) 240 

285 

41666 

35087 

360 

404 

(π →π
*
) 

 

(n →π
*
) 

 

---- 

[Co(HL)Cl2] 300 

381 

526 

680 

33333 

26264 

19011 

14705 

920 

271 

219 

70 

Ligand field 

Charge transfer 

(
4
A2(p)  

4
T2) 

(
3
T1  

3
T2) 

Tetrahedral 

[Ni(HL)Cl2]H2O 296 

409 

753 

33783 

24449 

13280 

990 

567 

223 

Ligand field 

(
1
A1g  

1
B1g) 

(
1
A1g  

1
A2g ) 

Square 

planar 

[Cu(HL)Cl2] 301 

850 

33222 

11560 

1407 

24 

Ligand field 

Charge transfer 

Tetrahedral 

[Pd(HL)Cl2] 299 

350 

390 

33444 

28571 

25640 

1183 

650 

300 

Ligand field 

Charge transfer 
Square 

planar 

Fragment 
 

Mass charge 

M/Z 

% of Relative 

abundance 

[M]
+
 154 2 

[M-{N-OH}]
+
 123 100 

[M-{CH3-N-OH}]
+
 108 93 

[M-{CH3-CH-N-OH}]
+
 95.2 6 

[M-{CH3-CH3-CH-N-OH}]
+
 80 25 

[M-{CH3-CH2-CH2-CH2-N-OH}]
+
 65 6 

[M-{CH3-CH2-CH2-CH2-C=N-OH}]
+
 53 10 
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Fig (1) Infrared spectrum of the ligand 

 

 

 

 

Fig (1a) Infrared spectrum of [Co (HL) Cl2] complex 

 

 

 

 

 

 
Fig (1b) Infrared spectrum of [Cu (HL) Cl2] complex   
 

 

 

 

 

Fig (2) Electronic spectrum of the ligand 

 

 
 

 

 

 

 
Fig (2a) Electronic spectrum of the [Co (HL) CL2] 

 

      

 

Fig (2b) Electronic spectrum of the [Ni (HL) Cl2].H2O 
 



Journal of Kerbala University , Vol. 7 No.4 Scientific . 2009 
 

 94 

 

 

 

 

 

 

 
 

 

 

 
Fig (3) the mass spectrum for the ligand 

 

 
 

Fig (4a) the proposed molecular structure of [Co (HL) Cl2] 
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Fig (4b) the proposed molecular structure of [Pd (HL) Cl2] 

 


