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ABSTRACT 
 

TheManganese (II)metal complex has been synthesizedby using novel(E)-1-(2,6-dihydroxyphenyl)-3-(5-
methylfuran-2-yl)prop-2-en-1-one ligand. The ligand was prepared by the Claisen-Schmidt condensation 
method of 2,6-dihydroxy acetophenone and 5-methylfurfural. The structure of the complex has been 
characterized by the analytical data such asElemental analysis, magnetic moment, conductivity measurement, 
UV-Vis spectrum, IR spectrum. Analytical data shows 1:2 stoichiometry and the magnetic moment, suggests 
thatMn(II) complexhasoctahedral geometry.The conductivity data revels that the complex is non 
electrolyte.Antibacterial and Antifungal activities of the complex with selected bacterial strain and fungal 
strain carried out and the results have been compared with commercial standards.The synthesized Mn(II) 
complex shows promising antibacterial and antifungal activity.    
Keywords:Antibacterial and Antifungal activities, UV-Vis spectrum, IR spectrum,Physico-chemical property, 
Magnetic Susceptibility and Conductivity. 

I. INTRODUCTION 

unsaturated carbonyl system. Chalcones are open chain precursors for biosynthesis of flavonoids and 
isoflavonoids and occur mainly as polyphenolic compounds whose color changes from yellow to orange [1]. 
They exist as either Trans (E) or Cis (Z) isomers having two aromatic rings those are joined by a three carbon 
alpha beta unsaturated system. In case the E isomer is more stable from the perspective of thermodynamics, 
which makes it the predominant configuration among the chalcone. The configuration of the Z-isomer is 
unstable due to the strong steric effect between the carbonyl group and the A ring [2].  
The electrophilic nature of the alpha-beta unsaturated carbonyl system, this moiety is capable of forming the 
irreversible bond with biological macromolecules, resulting in a number of toxic effects, such as allergenic 
reactions, carcinogenicity, and mutagenicity[3].  
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The metal complexes possess interesting biochemical properties, such as antioxidant, antimalerial,antitumor, 
anti-fungal and antimicrobial activities[4]. 

II. MATERIALS AND METHODS 

2.1 Synthesis of (E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-yl)prop-2-en-1-one ligand (3a): 
The reagents used for preparation of(E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-yl)prop-2-en-1-one 
(3a)are of A.R. grade. The mixture of 2,6-dihydroxy acetophenone (1) (0.01 mol) and 5-methyl-Furaldehyde 
(2) (0.01 mol) is dissolved in ethanol (20 mL) and then sodium hydroxide 10 mL (40%) was added to it. The 
mixture was stirred for overnight till brown color precipitation was observed. The progress of the reaction 
was monitored by Thin Layer Chromatography by using eluent Petroleum ether: Ethyl acetate (7:3), from 
thin layer chromatography the completion of the reaction is observed.  After completion of the reaction, the 
contents were poured into ice cold water and then acidified by dil.HCl. The solid obtained was filtered and 
crude product (3a) was recrystallized from ethanol to give the chalcone [5]. (Scheme-1) 
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Scheme-1: Synthesis of (E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-yl)prop-2-en-1-one Ligand  

2.2 Synthesis of Metal Complex: 
The solution of 0.02 mole of (E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-yl)prop-2-en-1-one (3a) 
ligandwas taken in round bottom flask containing 30 ml of anhydrous methanolicsolution and boiled for 10 
minutes. A hot solution of 0.01 mole, ofManganese acetate in 20 ml of methanol was added drop wise to the 
solution of the chalcone of 5-methylfurfural (3a)to this reaction mixture, 10% alcoholic ammonia was added 
up to slightly alkaline pH. The complex was precipitated atpH 8 range. The pH8-10range was definite for 
these complexes [6]. The content was stirred on magnetic stirrer for one hour. The solid metal complex 
separated out and washed with methanol three to four times. The melting point of the synthesized metal 
complex (4a) was determined by Thiele's melting apparatus. The structure of Mn (II) complex is shown in 
Figure-1.  
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Figure-1: Structure of Mn (II) complex (4a)

(4a)

 

III. RESULTS AND DISCUSSION 

3.1 Physical parameters: 
Metal complex of Manganese (II)with (E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-yl)prop-2-en-1-one 
(3a)was reddish brown in color. The complex was precipitated atpH 8 range, having Melting point 3100C. The 
complex is insoluble in water and soluble in DMSO, DMF [7].  

3.2 Magnetic susceptibility, solutionconductivity and electronic absorption spectral data  
3.2.1: Magnetic susceptibility:  
The magnetic moment of Mn(II) complexes in the present investigation are in the range which is almost close 
to the spin only value of 5.92 B.M. These values are in good agreement with the moment reported for 
mononuclear high spin octahedral Mn(II) complexes by earlier workers [8].  

Metal 
complex 

Molar 
Conductance Ohm-

1 cm2mol-1 

eff 
(B.M.) 

Absorption Maxima cm-1 (nm)  
6A1g 4T2g 

(G) 

6A1g 4A1g 

(G), 4Eg 
Charge 
Transfer 

Mn(II) 
Complex 

4.37 5.86 24630(406) 29411(340) 33557(298) 

3.2.2: Solutionconductivity and electronic absorption spectral data:  
The solution conductivities of 10-3 M solution of metal complex in DMSO were measured on 
EQUIPTRONICSdigital conductivity meter EQ - e 
insoluble in water and soluble in DMSO, DMF.  The low solution conductivity of 10-3 M solutions of Mn(II) 
complexes in DMSO indicates their non-electrolytic nature. 
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Figure-2:Electronic absorption spectrum of synthesizedMn (II) complex  
The electronic absorption spectra of Mn(II) complexes were showed three bands at 19,120 to 25000 cm-1, 
25125 to 27700 cm-1, and 28993 to 30581 cm-1 assignable to 6A1g 4T2g(G),  6A1g 4E1g or 6A1g 4T1g (G) and 
charge transfer indicating octahedral geometry around the metal ion [9-10].  (Figure-2). 
3.3 CHO analysis of synthesized complex (4a): 
The carbon, hydrogen, oxygen, Manganese metal percentage in Mn (II) complex of chalcone measured at 
SAIF Cochin,Kerala. The calculated and measured values of CHO analysis are matching and are given in the 
Table-1. 
Table-1: CHO analysis of synthesizedMn (II) complex  
Metal complex Chemical formula Mol. 

Wt. 
Elemental analysis :% found (calculated) 
C H O M 

Manganese (II) [C28H26O10Mn] 577 58.23 
(65.50) 

4.53 (5.10) 27.70 (18.70) 9.51 
(10.70) 

3.4Infra-red spectrum: 
-unsaturated carbonyl group has characteristic bands of chalcone at prominent bands 

between 1625 to 1650 per cm [11-12]. The characteristic peaks in infra-red spectrum give the presenceof 
particular functional group. The region at which other absorption bands appear depends on the type of 
aromatic / hetero-aromatic rings as well as the substituent present on these rings. The infrared spectrum of 
metal complex of Manganese (II)with (E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-yl)prop-2-en-1-one 
was recorded on a Perkin- Elmer Spectrum RX-IFTIR Spectrophotometer in the range 4000-400 cm-1(Table-2) 
using potassium bromide pellet at CIL, Chandigarh, Punjab. The stretching frequency of metal complex of 
Manganese (II)with(E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-yl)prop-2-en-1-one is represented in 
table number (2) and the IR spectrum in Figure-3. 
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Figure-3: IR spectrum of metal complex of Mn (II)with(E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-
yl)prop-2-en-1-one Ligand 

Table-2: IR spectral data ofMn (II) complex with(E)-1-(2,6-dihydroxyphenyl)-3-(5-methylfuran-2-yl)prop-2-
en-1-one Ligand: 

Ligand/ 
Metal 
complexes 

 
cm-1 

2O) 
cm-1 

 
(-CO-
CH=CH-) 
cm-1 

(-C=O 
in pyron 
ring) 
cm-1 

-O-
C) 
cm-1 

 
cm-1 

Aromatic 
Ring (C=C) 
cm-1 

(M-
O) 
cm-1 

Chalcone 3420 - 1623 - 1095 1558 1439 - 
[Mn(A2)2] 3003 3353 1583 - 1023 1435 1375 580 

In chalcone ligand, there is a presence of phenolic -OH is confirmed by peak at 3420 cm-1 in the spectra of 
Mn(II) complexes, that is the complete disappearance of the peak at 3420 cm-1 suggests absence of phenolic 
group -OH indicates its coordination. (C-O-C) is shifted to a lower wave number compared with the free 
ligand. The new band is observed at 3352 cm-1 which is due to the -OH intense broad band of coordinated 
water molecules. In Mn(II) complexes new band is observed at 580 cm-1 due to the (M-O) bond. The band 
assigned to the carbonyl group (1623 cm-1) is shifted to a lower wave number compared with that of free 
ligand, (1583cm-1) proving its coordination. In the spectra of Mn(II) complexes, the strong bands appeared in 
the range of 1435-1490 cm-1 can be assigned to (C=C) stretching vibrational mode. These bands are found to 
remain unchanged in the complexes from their corresponding ligands, which indicate the non-involvement 
of (C=C) group in complex formation.  The bands due to (C=C) aromatic ring vibrations may remain the same 
or shift their position as a result of change in the distribution of electrons and molecular environment due to 
introduction of a metal ion. 
Omar-Al-Obaidi was assigned in flavone that, In the FT-IR spectra of ligands, the presence of phenolic OH 
and the carbonyl group is confirmed by peaks at 3401 cm-1 and 1600 cm-1 however in the spectrum of the 
complexes that is the complete disappearance of the peak at 3401 cm-1 suggests absence of phenolic group 
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OH which indicates its coordination. The band assigned to the carbonyl group is shifted to a lower wave 
number comparing with that of free ligand, proving its coordination[13].  

3.7Antibacterial and Antifungal Activity: 
3.7.1: Antibacterial Activity: The antibacterial activity of Mn (II) complex was studied, for evaluating 
antibacterial activity, Gram positive and Gram negative bacterial pathogens were used. 

ATCC 6538 ATCC 2326,  ATCC 6633 were Gram positive 
pathogens used in this study. ATCC8739 ATCC9207 ATCC 
12034 ATCC13048 ATCC9027,  
NCTC6017 were the Gram-negative pathogens used in this study. 
3.7.2: Antifungal Activity: Antifungal activity was assayed by cup plate agar diffusion methodby measuring 
inhibition zones in mm. antifungal activity of synthesized compound and standard have been 
evaluated against strains of the fungal toxicity ofMn (II) complexwas studied against 

ATCC 16404  ATCC 9763,  ATCC10231 fungal 
pathogens at fixed 1% concentration.  
From the result of antibacterial and antifungal activities of ligand and complex, it is clear that the complex 
shows enhanced activity than ligand.  The increase in antimicrobial activity is due to faster diffusion of metal 
complexes as a whole through the cell membrane or due to the combined activity of the metal and ligands 
[14].

IV. CONCLUSION 

TheMn (II) complex was colored, soluble in most of the organic solvent. The stoichiometryratios of the metal 
complexwasobtained has been found to be 1:2.Solution conductivity of this metal complexshows non-
electrolytic nature. The CHO analysis gives C, H, and O percentage in the metal complex. The magnetic 
moment, UV and IR spectral data suggests that Mn (II) has Octahedral geometry.From the antibacterial and 
antifungal activities of ligand and complex, it is clear that the complex shows enhanced antibacterial and 
antifungal activities than ligand.  
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