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ABSTRACT: 

Forty complexes of the type [HgX2.L1-10] (where X= Cl or Br or NO3 or CH3COO and L1-10 = ten macrocyclic Schiff base ligands) have been 

synthesized and characterized by elemental analysis, molar conductance, IR and XPS data. An octahedral geometry was also established for each 

molar adduct. 
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INTRODUCTION: 
During last few decades macrocyclic compounds have considered to much interest due to their so many applications in coordination chemistry 

[11]; bioinorganic chemistry [12-14]; catalysts [15-21]; bio-coordination chemistry [22] due to their ability to bind different kinds of subtracts. 

They form stable and selective complexes with a variety of inorganic and organic cations and with some anionic cations and neutral organic 

biological subtracts provide supramolecular compounds with special properties and applications [23]. The unusual coordination properties of many 

synthetic and natural macrocyclic ligands have been studied extensively. 

The studies of various complexes of Schiff base macrocyclic ligands with different size and number of donor atoms for coordination with a 

variety of metal centers have been extensively reported [24]. Many macrocyclic metal complexes are synthesized through template synthesis [25-

27]. Many macrocyclic metal complexes work as enzymes or carriers in ligand environment [28-29] and used as modeling the active sites of 

metalloenzymes [30]. 

 

In this synthesis of [HgX2.L1-10] (where X= Cl or Br or NO3 or CH3COO and L1-10 = ten macrocyclic Schiff base ligands) derived from 

condensation of trimestic acid with different aliphatic diamines[31], in this present research paper , the synthesis and characterization of [HgX2.L1-

10] molar adducts (where X= Cl or Br or NO3 or CH3COO and L1-10 = ten macrocyclic Schiff base ligands derived from condensation of aquaric 

acid i.e. 3,4- dihydroxy-3- cyclobutene-1-2-dione with different aliphatic diamines i.e. in L1 = NH2CH2CH2CH2NH2; in L2 = 

NH2CH2CH(CH3)CH2NH2; in L3 = NH2CH2NH(CH2)2NH2; in L4 = NH2CH2C(CH3)2CH2NH2; in L5 = NH2(CH2)6NH2; in L6 = NH2(CH2)7NH2; in 

L7 = NH2(CH2)8NH2; in L8 = NH2(CH2)9NH2; in L9 = NH2(CH2)10NH2 and in L10 = NH2(CH2)12NH2; will be done and products structure and 

geometry will be establish on basis of various physicochemical techniques. 

 

MATERIALS AND METHOD: 
Hg(CH3COO)2; HgCl2; Hg(NO3)2 and HgBr2 were purchased and used from E. Merck (AR Grade) and re crystallized and dried before use. All 

the solvents were used from Ranbaxy (AR Grade) and used after purification and dried as given in literature [32-34]. Other chemicals like different 

aliphatic diamines and squaric acid i.e. 3-4-dihydroxy-3-cyclobutane-1-2-dione were used Aldrich and BDH (AR Grade) respectively and used 

after purification. 

Elemental analysis for C, H, N and Cl or Br were determined in CDRI, Lucknow; India. Ir spectra were recorded on Perkin-Elmer 1000 IR 

spectrometer using CsI pellets. Molar conductance were measured in DMF using an Elico-CM82 conductivity bridge at room temperature. XPS 

were recorded on UG scientific ESCA-II spectrometer using AlKα   as source. 

 

PREPARATION OF [HGX2.L1-10] COMPLEXES: 
In 50 ml dry methanol squaric acid i.e. 3-4-dihydroxy-3-cyclobutene-1-2-dione (2mmol) was mixed with different aliphatic diamines (2mmol) 

i.e.  NH2CH2CH2CH2NH2 or NH2CH2CH(CH3)CH2NH2 or NH2CH2NH(CH2)2NH2 or NH2CH2C(CH3)2CH2NH2 or NH2(CH2)6NH2 or 

NH2(CH2)7NH2 or NH2(CH2)8NH2 or NH2(CH2)9NH2 or  NH2(CH2)10NH2 and NH2(CH2)12NH2 in a three necked reflux flash and refluxed for two 

hours and then added into this solution HgX2 (1mmol) and refluxed for another two hours. The red brick colored precipitate was found, filtered 

and re-crystallized by benzene : petether (9:1) and air- dried. (Fig.1). 

 

RESULTS AND DISCUSSION: 
The condensation of squaric acid i.e. 3-4-dihydroxy-3-cyclobutene-1-2-dione with different aliphatic diamines in 2:2 molar ratio given product 

of ten macrocyclic Schiff base ligands i.e. L1 or L2 or or L3 or L4 or L5 or L6 or L7 or L8 or L9 or L10 (Fig. 1). Further when in each macrocyclic ligand 

HgX2 (1mmol) (where X= Cl or Br or NO3 or CH3COO) was added and refluxed for another three hours, red brick colored precipitate was obtained. 

All the precipitates were stable. For each [HgX2.L1-10], Hg, C, H, N and Cl or Br were found within ±0.5%. Each molecular adduct has shown 

molar conductivity below than 50 ohm-1cm2mol-1 in DMF at room temperature, suggesting non-ionic nature of each molecular adduct [35]. The 

ϑHg-X and ϑHg-N were observed in the range 340-315 [36] and 480-480 [37-38] respectively. 

The binding energies (eV) for Hg 3P1/2,3/2; Hg 3d3/2,5/2 and N1s photoelectron peaks for ligand, HgX2 and [HgX2.L1-10] are listed in table I. Hg 

3P1/2,3/2; Hg 3d3/2,5/2 and N1s photoelectron peaks for HgX2 (where X= Cl or Br or NO3 or CH3COO) have shown higher binding energies (eV) than 
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in prepared [HgX2.L1-10] molecular adducts (table I and Fig 2). This suggested that electron density is increased on mercury metal ion due to 

coordination of ligand in [HgX2.L1-10] molecular adduct [39]. 

 

Table I :  Hg 3p1/2,3/2 ; Hg 3d3/2,5/2 and N1s binding energies (eV) in ligand, HgX2 and [HgX2.L] complexes. 

Sr. No. Ligand and Complex Hg 3P1/2,3/2 Hg3d3/2,5/2 N1s 

Hg3P1/2 Hg3P3/2 Hg3d3/2 Hg3d5/2 Uncoord. Coord. 

1. L1 - - - - 400.8 - 

2. L2 - - - - 400.8 - 

3. L3 - - - - 400.8 - 

4. L4 - - - - 400.8 - 

5. L5 - - - - 400.8 - 

6. L6 - - - - 400.8 - 

7. L7 - - - - 400.8 - 

8. L8 - - - - 400.8 - 

9. L9 - - - - 400.8 - 

10. L10 - - - - 400.8 - 

11. HgCl2 280.8 848.8 386.8 296.8 - - 

12. HgCl2.L1 279.6 847.6 385.6 295.6 - 404.8 

13. HgCl2.L2 279.6 847.6 385.6 295.6 - 404.8 

14. HgCl2.L3 279.6 847.6 385.6 295.6 - 404.8 

15. HgCl2.L4 279.6 847.6 385.6 295.6 - 404.8 

16. HgCl2.L5 279.6 847.6 385.6 295.6 - 404.8 

17. HgCl2.L6 279.6 847.6 385.6 295.6 - 404.8 

18. HgCl2.L7 279.6 847.6 385.6 295.6 - 404.8 

19. HgCl2.L8 279.6 847.6 385.6 295.6 - 404.8 

20. HgCl2.L9 279.6 847.6 385.6 295.6 - 404.8 

21. HgCl2.L10 279.6 847.6 385.6 295.6 - 404.8 

22. HgBr2. 280.6 848.6 386.6 296.6 - - 

23. HgBr2.L1 279.4 847.4 285.4 295.4 - 404.6 

24. HgBr2.L2 279.4 847.4 285.4 295.4 - 404.6 

25. HgBr2.L3 279.4 847.4 285.4 295.4 - 404.6 

26. HgBr2.L4 279.4 847.4 285.4 295.4 - 404.6 

27. HgBr2.L5 279.4 847.4 285.4 295.4 - 404.6 

28. HgBr2.L6 279.4 847.4 285.4 295.4 - 404.6 

29. HgBr2.L7 279.4 847.4 285.4 295.4 - 404.6 

30. HgBr2.L8 279.4 847.4 285.4 295.4 - 404.6 

31. HgBr2.L9 279.4 847.4 285.4 295.4 - 404.6 

32. HgBr2.L10 279.4 847.4 285.4 295.4 - 404.6 

33. Hg(NO3)2 280.4 848.4 386.4 296.4 - - 

34. Hg(NO3)2.L1 279.2 847.2 285.2 295.2 - 404.4 

35. Hg(NO3)2.L2 279.2 847.2 285.2 295.2 - 404.4 

36. Hg(NO3)2.L3 279.2 847.2 285.2 295.2 - 404.4 

37. Hg(NO3)2.L4 279.2 847.2 285.2 295.2 - 404.4 

38. Hg(NO3)2.L5 279.2 847.2 285.2 295.2 - 404.4 

39. Hg(NO3)2.L6 279.2 847.2 285.2 295.2 - 404.4 

40. Hg(NO3)2.L7 279.2 847.2 285.2 295.2 - 404.4 

41. Hg(NO3)2.L8 279.2 847.2 285.2 295.2 - 404.4 

42. Hg(NO3)2.L9 279.2 847.2 285.2 295.2 - 404.4 

43. Hg(NO3)2.L10 279.2 847.2 285.2 295.2 - 404.4 

44. Hg(CH3COO)2 280.2 848.2 386.2 296.2 - - 

45. Hg(CH3COO)2.L1 279.0 847.0 385.0 295.0 - 404.2 

46. Hg(CH3COO)2.L2 279.0 847.0 385.0 295.0 - 404.2 

47. Hg(CH3COO)2.L3 279.0 847.0 385.0 295.0 - 404.2 

48. Hg(CH3COO)2.L4 279.0 847.0 385.0 295.0 - 404.2 

49. Hg(CH3COO)2.L5 279.0 847.0 385.0 295.0 - 404.2 

50. Hg(CH3COO)2.L6 279.0 847.0 385.0 295.0 - 404.2 

51. Hg(CH3COO)2.L7 279.0 847.0 385.0 295.0 - 404.2 

52. Hg(CH3COO)2.L8 279.0 847.0 385.0 295.0 - 404.2 

53. Hg(CH3COO)2.L9 279.0 847.0 385.0 295.0 - 404.2 

http://www.jetir.org/


© 2019 JETIR April 2019, Volume 6, Issue 4                                                                                  www.jetir.org (ISSN-2349-5162)  

JETIR1904T80 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 604 
 

54. Hg(CH3COO)2.L10 279.0 847.0 385.0 295.0 - 404.2 

 

 

 
 

Fig 1: Preparation of [HgX2.L1-10] complexes where X=Cl or Br or NO3 or CH3COO and R= -CH2CH2CH2-; -CH2CH(CH3)CH2-; -

CH2NH(CH2)2-;   -CH2C(CH3)2CH2-; -(CH2)6-; -(CH2)7-; -(CH2)8-; -(CH2)9-; -(CH2)10- and –(CH2)12-. 
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Fig2: Hg3p3/2 binding energies (ev) in HgBr2 & [HgBr2 L1-10 ]complexes
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N 1s  photoelectron peak
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Fig 3 : N1s binding energies (ev) in L8& [ Hg X2 L8] complexes

 
Furthermore, only one symmetrical peak was observed in each [HgX2.L1-10] molecular adduct towards higher binding energy (eV) side than N1s 

photoelectron peak in each ligand, suggesting all four nitrogen atoms are coordinated with mercury metal ion [10] (table I and Fig 3). The Hg 3S 

photoelectron peak in each [HgX2.L1-10] has shown a single symmetrical peak, suggesting each [HgX2.L1-10] molecular adduct is diamagnetic in 

nature. 

 

 

CONCLUSION: 
The structure of each molecular adduct [HgX2.L1-10] can be propose as given in Fig.1 on the basis of elemental analysis, molar conductance, IR 

and XPS data. An octahedral geometry may be also established. 
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