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ABSTRACT: Complex of Mn
IV

 with hexamethylene dibiguanide  
2

+
Hm BigH 
 

of composition 

     10 24 10 22 22
Mn C H N OH OH 2H O   have been prepared and characterized from the studies of electronic 

absorption spectra, infrared vibrations and magnetic susceptibility measurements. These studies suggest an octahedral 

geometry for 
IV

Mn  complex. 
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I. INTRODUCTION 

Hexamethylene dibiguanide sulphate   4 22

+
Hm BigH SO H O 
 

 behaves as a quadridentate ligand and its complexes 

with various metal ions are known
1
.  
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Fig. 1  

     The ligand has been found to coordinate with N(2) and N(4) of both the biguanide constituent to form two six 

membered chelate rings with the metal ion. The complexes of a number of biguanides with different metal ions have 

been studied extensively.
2,3,4

 

A number of 
IV

Mn  complexes have been prepared. Reddish brown coloured crystals of 

dihydroxo(ethylenedibiguanide)manganese (IV) hydroxide dehydrate have been also reported
5
. The magnetic moment 

of dihydroxomanganese (IV) biguanide complexes has found to be in the range 2.0-2.83 B.M. at 30°C which is much 

lower than the theoretical value of 3.87 B.M. for manganese (IV).
6,7

 The low magnetic moment of the 
IV

Mn  indicates 

that there may be metal-metal interactions. 
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To study chelating behaviour of quadridentate biguanide, we have prepared and characterized the complex of 
IV

Mn

with hexamethylene dibiguanide. 

 

II.  MATERIALS AND METHODS 

 

Materials: Hexamethylene diamine, Dicyandiamide and all other required chemicals and solvents were commercially 

available and were used as received. 

Preparation of the ligand: The ligand was prepared by the reported method.
8
 

Hexamethylenedibiguanide acid sulphate  10 24 10 2 4 2C H N 2H SO H O  

Hexamethylene diamine (12g; 72% solution), dicyandiamide (16g) and water (100 ml) were refluxed for half an hour. 

All aqueous solution of copper sulphate (10g) was added to the mixture in small portions at a time and the mixture 

refluxed for a total period of 3 hours. The rose-violet crystals, that separated, were filtered, dissolved in 2 4H SO  (dil.) 

and decomposed with 2H S .  The filtrate from CuS  was concentrated (50 ml) on the water bath, cooled and treated 

with alcohol (150 ml). The colourless crystals of the hexamethylenedibiguanide acid sulphate were filtered and purified 

by recrystallization from hot water, yield: 16-18g. 

FOUND:  

SO4 = 38.20%; N = 27.89%; H2O = 3.15% 

 10 24 10 2 4 2C H N 2H SO H O requires ;  

SO4 = 38.55%; N = 28.11%; H2O = 3.61% 

Preparation of the complex: 

Dihydroxo manganese (IV) hexamethylenedibiguanidinium hydroxide
8
:  

Hexamethylenedibiguanide sulphate (5g) was dissolved in water (70 ml) containing sodium hydroxide (4g). The 

solution was cooled and then treated with a strong solution of potassium permanganate (0.4g in 30 ml water). The 

permanganate was first reduced to green manganate and in course of 20 minutes, dark red crystals of the manganese 

complex separated out. After cooling for another half hour, the compound was filtered through a sintered glass Gooch 

crucible and washed with cold water. The product was dried in vaccum over  2CaCl .The substance forms dark red 

crystals, insoluble in water. It oxidizes ferrous to ferric ion and liberates iodine from KI  in acid solution. The 

substance decomposes on heating at 70°c. 

Found: O (active) = 3.54%; Mn= 12.20%; N = 31.35% 

     10 24 10 22 22
Mn C H N OH OH 2H O   requires ;  

  O (active) = 3.61%; Mn = 12.45%; N = 31.74% 

 

III.  RESULTS AND DISCUSSIONS 

ELECTRONIC SPECTRA 

When an aqueous solution of potassium permanganate is added to a strongly basic solution of hexamethylene 

dibiguanide sulphate dark red crystals of the complex      10 24 10 22 22
Mn C H N OH OH 2H O    

 is obtained.The 
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diffuse reflectance spectra of 
IV

Mn  complex display three absorption
9
 bands at 515 nm, 539 nm and 602 nm which 

may be attributed to
44

2g 1gA T , 
44

2g 1gA T and 
44

2g 2gA T  transitions in octahedral field. A strong 

band at 295 nm is attributed to the charge transfer transition. 

IR SPECTRA
10 

The ligand hexamethylene dibiguanide sulphate   4 22

+
Hm BigH SO H O 
 

contains 
3+

NH, NH, NH     and 

2

4SO


groups. The various modes of IR vibrations of 
3+

NH, NH, NH     and 
2

4SO


groups display IR bands in 

3685 to 626 cm
-1

 region. The N-H stretching in 
3+

NH group is obtained in the range from 3685 to 3365cm
-1

. Further 

the peaks 3019.8 cm
-1 

and 2400.01 cm
-1

 are due to N H   stretching in 
+

NH  group. The C=N  stretching is 

observed at 1650.8 cm
-1

 and C N  stretching is observed in the range1068.9 to 928.9 cm
-1

. The sulphate group 

displays a strong band at 1216.2 cm
-1

 due to 
3

ν  vibration of 
2

4SO


and a weak band at 626.9 cm
-1

 due to 
4

ν  vibration 

of
2

4SO


.  

The N-H stretching vibration decreases on the formation of complex with metal ions. The IR spectra of complex 

dihydroxomanganese (IV) hexamethylene dibiguanidium hydroxide shows vibrations of NH2
 
a 

+
NH and ν  

 O H  at 3170 cm
-1

 and 3019.68 cm
-1

. The ν  ( C=N ) and δ  ( NH2 ) are observed at 1652 cm
-1

. 

The I.R. spectrum was not recorded in far I.R. region hence the ν  ( Mn N ) vibrations were not observed in the 

complex.  

 

IV.  CONCLUSION 

 

From the spectral studies (I.R. and Electronic absorption) and physico-chemical properties of the complex the probable 

structure of the complex must be octahedral. 
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