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Abstract : This study is concerned with the synthesis and coordination  ligand( 3-(2-(Z[{(2-

hydroxy phenyl)methylidene]amino}ethyl-indo)-7-ol . The ligand was characterized by FT-IR , 

proton NMR , Uv-Vis and elemental analysis studies. Complexes of Co(II) , Ni(II) and Cu(II) 

chloride were prepared ,these complexes were characterized  by FT-IR , Uv-Vis , elemental 

analysis , conductance and magnetic susceptibility studies. FT-IR spectra and other studies 

showed that the ligand acting as bidentate and forms complexes through (-OH) and (-C=N- , 

Nitrogen atom of azomethen) groups  so Suggest [M(L)2 Cl2] (octahedral) compositionof the 

coordination compounds. 
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Introduction:- 

       Schiff base ligands are plays very important role in field of inorganic chemistry , and they are more 

effective as a chelating  agent when they bear supporting and stabilizing  group like –OH close –HC=N- 

group
(1-5)

 .  Schiff base are generally bi or tri –dentate ligands capable of forming very stable complexes with 

transition metals. development in the field of bioinorganic chemistry and pharmaceutical inorganic chemistry 

,which is closely bound up with study of Schiff base ligand complex
(6-10)

. Schiff base ligand and their 

complexes have been found a number uses in medicine and pharmaceutical field, some of them have been 

showed to have antitumor activity, anticandidous , antithistaminic , antiflammatory
(11,12)

. Also shown significant 

effect againstcancer and antibacterial agent, another area of application of these Schiff bases is analytical and 

industrial chemistry and agricultures
(13-16)

.  

In this paper we tried to synthesis of various a new Schiff bases derived from serotonin and2-hydroxy 

benzaldehyed .Serotonin, 5-hydroxytryptamine (5-HT), is one of a ubiquitousmonoamine that plays multiple 

roles as a neurotransmitter
(17-19)

,serotonin  have a chemical template comprised of a basic amino group separated 

from an aromatic nucleus by a two carbon aliphatic chain. Serotonin, which is well known as a pineal hormone 

in mammals, plays a key role in conditions such as mood, eating disorders, and alcoholism
(20-22)

. In plants , 

although serotonin has been suggested to be involved in several physiological roles ,including flowering, 

morphogenesis, and adaptation to environmental changes, its regulation and functional roles are as yet not 

characterized at the molecular level. This has led to the suggestion a new drug to increased  the level  of 

serotonin in brain
(23,24)

,in this context, we Prepare a new Schiff  base ligand and their complexes
(25,26)

 .  

Experimental:- 

All the chemical used in this work of highest purity available and used without further purification .All 

solution were prepared in doubly distilled deionized water. 
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Materials:- 

          Table -1- demonstrate the chemical substances being used in this research , the (%) age of purity and 

the companies supplied them. 

Table-1- chemical substances used in this research 

No. Substance Formula Company Purity% 

1 Cobaltous chloride hexahydrate CoCl2.6H2O Merck 98.8 

2 Nickel chloride hexahydrate NiCl2.6H2O Merck 99.9 

3 Couper chloride hexahydrate CuCl2.6H2O Fluka 99.9 

4 
2-hydroxy benzaldehyde 

(Salicylaldehyde) 
C7H6O2 Fluka 98 

5 
Serotonin hydrochloride (5-HT, 

5-Hydroxytryptamine hydrochloride) 
C10H12N2O · HCl Sigma Aldrich 99.9 

6 Sulpheric acid H2SO4 B.D.H 98 

7 Ethanol C2H5OH B.D.H 99.9 

8 Methanol CH3OH Fluka 99.9 

9 Sodium nitrate NaNO2 Merch 99 

10 Tyramine[4-(2-Aminoethyl)phenol C8H11NO B.D.H 98.9 

11 Dimethyl Formamide (CH3)2CONH Merch 99 

12 Dimethyl Sulfoxide C2H6SO G.C.C 99.55 

 

Instrumentation :- 

         UV-Visible spectra were recorded on Shimadzu 1800 series spectrometer for ligand and complexes in 

DMSO solvent. FT-IR spectrum were recorded in KBrpellets with a 8400 FTIR Simadzu spectrometer, The 

Magnetic Moment Measurement was using Auto Magnetic Susceptibility Balance Sherwood scientific , The 

Molar Conductance Measurement in DMSO solvent using Digital conductivity meter alpha -800. The proton 

Nuclear Magnetic Resonance (NMR) spectra were recorded in DMSO were recorded on a Bruker Advance II 

400 Spectrometer at room temperature the chemical shifts are reported in ppm relative to TMS (tri methyl 

silane). The metal  ion contents in the complexes  solutions  were estimated on an atomic absorption 

spectrometer, 3410 Minitorch Soquential Inoductivly Coupled Plasma Spectrometer I.C.P. Carbon, hydrogen 

and nitrogen analyses were obtained from the microanalytical Euro EA Elemental Analyzer 3000 , Italy( 

C.H.N).Chloride analysis was carried out by Mohrs method.  

Preparation of Schiff base ligand :- 

The Schiff base was prepared by used general method
(27,28)

 ,  condensation of serotonin  (0.01 mol) with 

2-hydroxy benzadehyed (0.01 M) in ethanol (50 ml), and the mixture was refluxed for 14 hrs. The progress of 

reaction was monitored by TLC.The separated solid product was filtered and washed with cold saturated 

sodium bisulphate solution and recrystallized with ethanol. The reaction of the formation of Schiff base ligand 

is shown in scheme -1- 

.  

scheme-1- Formation of the Ligand 
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Preparation of Complexes:- 

          Complexes were prepared in a M:L ratio of 1:2 by dissolving (2mmol) of ligand respectively in 

minimum quantity of ethanol .The ligand  solution was added gradually with stirring to the (1mmol) of  metal 

salt solution dissolved in buffer solution with an appropriate pH. The mixture was stirred until deep colored 

precipitate was appeared. The solution mixture was filtered off and the precipitate was washed several times 

with a(1:1) (ethanol: water)  mixture then washed by acetone and left to dry.                                                                                                                                           

Results and Discussion:- 

  The physical data of Schiff base ligand and its complexes are given in table-2-.the complexes are fairly 

stable to heat and have been all found to melt above 360 
0
C. They are insoluble in water but highly soluble in 

most organic solvent such as ethanol, methanol ,acetone ,DMF and DMSO. 

Table-2-: Characteristic physical data of Schiff base ligand and its complexes 

Compound Formula Color M.P(°C) Yield (%) 

L C17H16N2O2 Yellow 261 80 

[CoL2Cl2] Co(C17H16N2O2)2Cl2 green ≥360 78 

[NiL2Cl2] Ni(C17H16N2O2)2Cl2 Red ≥360 82 

[CuL2Cl2] Cu(C17H16N2O2)2Cl2 Brown ≥360 85 

 

Infrared spectra :- 

The FT-IR Spectra of Schiff base ligand and their complexes were recorded at range of 4000-400 Cm
-1

 

. The IR spectrum of Schiff base ligand shows absorption bands at 1620 Cm
-1

which attributed to the 

characteristic band of (-HC=N-) azomethine  group , these bands shifted toward the lower wave number by 16-

22 Cm
-1

  in the spectra of complexes, suggested the coordination of Nitrogen atom of azomethine group to the 

metal in these complexes
(29,30)

. In the spectrum of free ligand abroad absorption band appeared at 3306 Cm
-1

due 

to the presence two hydroxyl groups (-OH) These frequencies were shifted towards the lower wave number by 

7-10 Cm
-1

 in the spectra of metal complexes , this Indicates that only one the hydroxyl groups in the Schiff base 

ligand  coordination  with metal
(31,32)

  . Also shows aching in the absorption band of ʋ(C-O)stretching of the 

Schiff base ligand from 1257Cm
-1

 to lower wave number by5-18 Cm
-1

 indicating  coordination through its (O) 

atom of hydroxyl group. The band ʋ(N-H) in region 3416 Cm
-1

which remain in the same region in free Schiff 

base ligand and after complexation that means the Nitrogen atom in the (NH) group doesn’t coordinate with 

metal in complexes .No new bands observed for M-Cl in the range 600-250Cm
-1

 this is , in fact ,may due to the 

M-Cl band is always regarded as a weak band. Moreover the presence of many bands of the ligand in this 

region.Table-3- lists the most important FT-IR spectral bands of the Schiff base ligand and their complexes and 

typical FT-IR spectrum was shown in Fig(1-4).  

Table-3- Characteristic FT- IR stretching bonds of Schiff base ligand and its metal complexes in Cm
-1

 

ʋ(C-O) ʋ(OH) ʋ(C=N) ʋ(N-H) Compound NO. 

1257 3306 1620 3416 L 1 

1239 3299 1598 3415 [Co(L)2Cl2] 2 

1252 3300 1604 3416 [Ni(L)2Cl2] 3 

1248 3296 1601 3415 [Cu(L)2Cl2] 4 
 

  

Fig.-1- FT-IR Spectrum of Free ligand Fig. -2-FT-IR Spectrum of [ Co(L)2Cl2] 
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Fig. -3- FT-IR Spectrum of [ Ni(L)2Cl2] Fig. -4- FT-IR Spectrum of [ Cu(L)2Cl2] 

 

UV-vis spectrum of Schiff base metal complex:- 

            The UV-vis spectra of the Schiff base and its complexes were taken in ethanol (1x10
-4

 M). The UV-vis 

spectrum of free Schiff base ligand exhibit strong absorption bands at 245 nm and 327nm, the first band would 

be assigned to π →π
*
 transition within the aromatic rings , the second band would be due to n→π

*
 transition 

within the azomethine group (-HC=N-). Among these π →π
*
 transitions are not altered to a greater extent on 

complexation .The UV-Vis spectra of complexes appeared two intense broad band’s at the region 400-700 nm 

due to d–d transition in metals ion. These results it is more agreement with the previous studies which showed 

withoctahedralgeometry
(12)

. The electronic absorption spectral data of  freeSchiff base ligand and its transition 

metal complexes are given in table-4- and the absorption spectra are given in Figs(5-8). 

Table-4-The absorption data  

Compounds 
Absorption  band 

(nm) 

L 245 , 327 

[Co(L)2Cl2] 

 

246,375 

449 , 552 

[Ni (L)2Cl2] 

 

248 , 375 

615 

[Cu(L)2Cl2] 
247 , 361 

475 , 582 

  

  

Fig-5- UV-Vis Spectrum of ligand Fig-6- UV-Vis Spectrum of [Co(L)2Cl2] 

  

Fig-7- UV-Vis Spectrum of [Ni(L)2Cl2] Fig-8- UV-Vis Spectrum of [Cu(L)2Cl2] 
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1
H-NMR spectra :- 

The 
1
H-NMR spectrum of the Schiff base ligand was recorded in DMSO-d

6
. In the 

1
H-NMR spectra of 

Schiff base ligand, the multiplet peaks around 6.8-8.1 ppm represent the interaction between proton of(NH) 

group and aromatic protons While the singlet peak appeared at 8.8ppm was assigned to proton of 

azomethinegroup. A singlet peak appeared at 9.27 ppm represent the proton of (OH)group. The peak at 3.5ppm 

correspond to the protons attached to the neighboring  alpha Carbon to the  -C=N- group . The protons of 

solvent DMSO appeared in the range 1.5-2.6ppm .The 
1
H-NMR spectra are given in Fig -9- 

 

Fig-9-correspond  the
1
H-NMR spectra of free Schiff  base ligand 

Atomic absorption spectrum and Elemental analysis:- 

The atomic absorption , elemental analyses and chloride ion percentage data of Schiff base ligand and 

its metal complexes  presented in table-5-. The results are in a satisfactory agreement with the calculated values. 

The data shows that the ligand L forms a 1:2 (M: L) complexes with metal ions. The data clearly agree with the 

suggested molecular formula of these complexes. 

Table -5- The atomic absorption and  elemental analyses  data 

Compounds 
M% C% H% N% Cl% 

Cal. Exe. Cal. Exe. Cal. Exe. Cal. Exe. Cal. Exe. 

L ------ ------ 72.857 73.927 5.714 5.899 10.000 10.581 ---- ---- 

 [CoL2Cl2] 8.543 8.725 59.144 59.607 4.638 4.854 8.117 8.543 10.278 10.608 

[Ni L2Cl2] 8.511 8.659 59.164 59.859 4.640 4.905 8.120 8.565 10.282 10.598 

 [Cu L2Cl2] 9.150 9.408 58.751 59.099 4.607 4.898 8.068 8.349 10.210 10.701 

 

Magnetic susceptibility and conductivity:- 

The magnetic moment value of the complexes is found to be in the range 1.75-3.98 B.M at room 

temperature.These value shows all the complexes are paramagnetic. While the molar conductivity of the 

complexes was recorded in ethanol solvent (1x10
-3

 M) appears the complexes are non-electrolytic nature. 

Supported with octahedral geometry for complexes. The magnetic susceptibility values and the molar 

conductivity values are given in Table -6- . 

Table -6 The Magnetic Moments and Molar Conductance data  

 

 

 

Complexes
 

Magnetic Moments 
Molar Conductance 

(ohm
-1

 Cm
2
 Mole

-1
)

 Theoretical 

µs=√4s(s+1) 

Experimental 

µeff(B.M) 

[CoL2Cl2] 3.708 3.986 4.89 

[Ni L2Cl2] 2.828 3.113 3.35 

[Cu L2Cl2] 1.732 1.752 2.04 
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Conclusion:- 

New schiff base ligand ( 3-(2-(Z[{(2-hydroxy  phenyl)methyl idene] amino} ethyl -indo)-7-ol and its 

complexes with Co(II) ,Ni(II) and Cu(II) metal ion have been synthesized in 1:2 molar ratio of metal ion to 

ligand. They have been characterized by FT-IR ,Uv-Vis ,
1
H-NMR , elemental analysis , The results of these 

investigations support the suggested structure of the metal complexes. Molar conductance values and magnetic 

susceptibility data suggests. The Schiff base acts as neutral bidentate ligand and forms complexes through 

itsOxygen atom of  one hydroxyl group(-OH) and Nitrogen atom of azomethen group (-C=N-).Chloride ion was 

presented in complexes as coordinated ion this will give rise to the metal ion to displays the coordination 

number 6 in these complexes .So suggest [M(L)2 Cl2] (octahedral) composition of the coordination compounds. 

The octahedral geometry of metal complex given in fig. -10. 

 

M= Co
2+

 , Ni
2+

 , Cu
2+

 

Fig -10- The octahedral geometry of metal complex 

References:- 

1. Chigusa Kominato and TakashiroAkitsu ,(2012). J. Chem. Chem. Eng.,6,957-961 

2. S. Çakıra, and  E. Biçerb ,(2010).J. Iran. Chem. Soc., Vol. 7, No. 2, June. 394-404. 

3. Joseph Hui.(2001).,Ph D. Thesis ,University of British Columbia  

4. K. krishnankutty, P. Sayudevi and Mhuammed Basheer Ummathur ,(2008). J. Sarb. Chem. Soc. 73(4) 

423-429 

5. B. R. Thorat, Ram Jadhav, M. Mustapha, Swati Lele, Dileep Khandekar, P. Kamat, S.Sawant, D. 

Arakh, R. G. Atram and R. Yamgar ,(2011).J. Chem. Pharm. Res.,  3 (6) 1045-1054 

6. S. Praveen Kumar1, R. Suresh , K. Giribabu1, R. Manigandan1, S. Munusamy1, S. Muthamizh1, T. 

Dhanasekaran1, A. padmanaban1, V. Narayanan1 ,(2015). International Journal of  Innovative 

Research in Science, Engineering and Technology , Vol. 4, Special Issue 1,  THIRD NATIONAL 

CONFERENCE ON ADVANCES IN CHEMISTRY  

7. Nora H. Al-Sha’alan ,(2007). Molecules, 12,1080-1091 

8. May Mohammed Jawad Al-Mudhafar, MaadhQusayAbdulkadir, Amera Abbas Mohammed1, Faris A 

Al-hilli  and Azhar Mohammed hussian1 ,(2012).  I nternational  Journal  Of Comprehensive  

Pharmacy   PharmacieGlobale (IJCP) Vol. 03 , Issue 06,1-3  

9. Hamak KF1 and  Eissa HH ,( 2013) . Organic Chem, Curr. Res.,Volume 2 Issue 3 , 1-7 

10. A. Bograh, Y. Gingras, H.A. Tajmir-Riahi, R. Carpentier ,(1997) . Federation of  European 

Biochemical Societies. ( FEBS),  402 , 41-44 

11. Anita Sharma and Manish Shah, Feb.( 2013)  . IOSR Journal of Applied Chemistry . Volume 3 , Issue 5 

Jan. –62-66 

12. HibaMushtaq ,( 2011)  Journal of  Kerbala  University , Vol. 9 No.4 ,7-14 

13. Dinesh Kumar,  SilkyChadda , Jyoti Sharma,  and  ParveenSurain  ,( 2013) . Bioinorganic Chemistry 

and Applications  ,10 pages 

14. P riyankakamaria , N. Kawathekar  and PrernaChaturvedi  ,( 2011). E-Journal of Chemistry  8(1) 305-

311 

15. Anwar Hossain,  Chanmiya Sheikh, SK AL Zaheri Mahmud,  AshrafulAlam ,(2013) .International  

Journal  Of Scientific & Technology  Research Vol. 2, Issue 9, 233-337 



Mohammed Hamid Said /International Journal of ChemTech Research, 2016,9(10),pp 111-117. 117 

 
 

16. Saleh A. Ahmed Ali O. Mohamed Adnan A. Humada, (2009). Journal of  Kirkuk  University –

Scientific Studies , vol.4, No.2, 37-45 

17. Barry  L. Jacobs and Eerain C. Azmitia.( 1992).Physiological  Reviews Vol. 72, No. 1, 165-224 

18. H. Tamir, T. C. Theoharides, M. D. Gershon , and P. W. Askenase ,(1982) . The   Journal   Of Cell 

Biology ,  Vol. 93 ,638-647  

19. Javier Gonza´lez-Maeso  , Rosalind L. Ang1, Tony Yuen , Pokman Chan , Noelia V. Weisstaub , Juan 

F. Lo´pez-Gime´nez8, Mingming Zhou , Yuuya Okawa1, Luis F. Callado , Graeme Milligan , Jay A. 

Gingrich ,Marta Filizola ,(2008). J. Javier Meana& Stuart C. Sealfon ,LETTERS NATURE| Vol 452,6, 

93-99 

20. M. D. Gershon , K. P. Liu, S. E. Karpiak , A. Tamirs ,( 1983). The Journal of Neuroscience Vol.3, 

No10, , 1901-1911 

21. RaghunandanHvi, Vasanth  KumarPai  and Mudit Dixit, Raghunandan  H v ,(2012). Elixir Pharmacy 

52 ,11376-11380 

22. David E. Nichols, and Charles D. Nichols ,(2008). Chem. Rev, 108, 1614–1641 

23. C. Borrivoltattorni , A. Minelli  and C. Turano ,( 1971). FEES LETTERS, Vol. 17, No. 2, 231-235 

24. Kiyoon Kang , Young-Soon Kim, Sangkyu Park, and  Kyoungwhan Back , (2009). American Society 

of Plant Biologists, Vol. 150, 1380–1393 

25. Amira S. Abd ,Fatma A.F. Ragab,Asmaa A. Magd El-Din,Mohamed M. Abdalla, Mahmoude M. El-

Hefnawi and Ahmed A. El-Rashedy.(2013) .Global Journal of Pharmacology 7 (2), 143-152   

26. FarooqueBasheerAnsari , S . H .Quadri ,(2015) . Journal of Medicinal Chemistry and Drug Discovery  

Special Issue Analytical Chemistry Teachers And Researchers Association  National 

Convention/Seminar  18 ,139-143 

27. Kalpesh S. Parikh ,SandipP.Vyas,(2012).Archives of Applied Science Research,4 (3) ,1564-1566 

28. Olajire A. Adegoke.(2011).International Journal of Pharmaceutical Sciences Review and 

ResearchVolume 11, Issue 2, 17- 30 

29. Mohammed QasimMohammed ,(2011)  Journal of Basrah Researches ((Sciences)) Volume 37. Number 

4 A ,116-130 

30. Santosh Kumar, Niranjan M S, Chaluvaraju K C, Jamakhandi C M and Dayanand Kadadevar ,(2010) 

Journal of Current Pharmaceutical Research; 01,39-42 

31. Anchal A. Kulshretha,(2009). Ph.D. Thesis , Saurashtra University  

32. Mohammed  H. Said , (2008).Ph.D. Thesis, Baghdad University.  

 

 
***** 


