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ABSTRACT 

La (III), Sm (III), Th (IV) and UO2
+2

 (IV) complexes were synthesized from 2-aminopyridine with 

2,4 and 2,5 dihydroxy acetophenones. The Schiff bases and complexes were characterized by 

elemental analysis and spectral data. The Schiff bases as well as metal complexes of La (III), Sm 

(III), Th (IV) and UO2
+2

 (IV) have been screened for their antimicrobial activity against Bacillus 

Subtilis, Escherichia coli, and Aspergillus flavis respectively. The comparison of antimicrobial 

activities of the ligands and metal complexes shows that the presence of metal causes more inhibition 

ie more activity. 
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INTRODUCTION 

Hydroxy acetophenones were used as starting material for the synthesis of chalcones [1] flavones[2] 

and Schiff bases [3-4] etc. Schiff bases of hydroxy aldehydes and ketones were widely used in co-

ordination chemistry for the preparation of metal complexes [5-6]. Schiff bases and their co-

ordination compounds have been gained importance now-a-days as they are useful in biochemical 

[7], anti-cancer [8], anti-inflammatory [9], antipyretic [10], among others. Some of them have been 

used as complexing agent [11-12] and powerful corrosion inhibitors [13]. A Schiff base of hydroxy 

acteophenone and its complex have a variety of applications in biological, clinical, analytical and 

pharmacological areas [14-16]
.
 Earlier work has shown that some drugs showed increased activity 

when administered as metal chelates rather than as organic compounds [17-18] and that the co-

ordinating possibility of hydroxy acetophenone has been improved by condensing with a variety of 

carbonyl compounds. A search through literature [19-25] reveals that no work has been done on 

inner transition metal complexes of the Schiff bases derived from 2-amino pyridine and hydroxy 

acetophenones. 

In this paper, I report the synthesis of new type of ligands and their metal complexes with La(III), Sm 

(III), Th (IV), UO2
+2

(IV) and screening their antimicrobial activity. Further the structure of 

synthesized complexes were confirmed by elemental analysis and spectral studies. The structure of 

the ligands are shown in scheme-1 and complexes are shown in scheme-2. 
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EXPERIMENTAL SECTION 

All melting points were taken in open glass capillaries and were uncorrected. The purity of 
compounds has been checked by T.L.C. on silica gel G. The IR spectra in KBr were recorded on 

shimazu spectrophotometer and 
1
HNMR spectra were recorded in DMSO on varian Inova 300 

FTMHz spectrophotometer using TMS as a internal standard. (, ppm) 

 

General procedure for the synthesis of ligands derived from 2-amino pyridine(scheme-1) 
 

2-amino pyridine (0.01 mole) was dissolved in methyl alcohol (50 ml) to which was added ketone 

(0.01 mole) and the mixture was refluxed for 3-4 hr at 80-100
o
C. The reaction mixture was then 

poured over crushed ice or cold water. The solid separated was filtered, washed with water and 

recrystallized from ethyl alcohol. (Comp. L1-L2) Table-1. 

General experimental procedure for the synthesis of metal complexes (Scheme-2) 

An ethanolic solution of Schiff base and metal ion solution (Cl
-
/NO3

-
) in molar amount was refluxed 

for 4hr. After refluxing, the volume of solution was reduced to one third and concentrated, cooled at 

0
o
C. The solid colored complex formed was filtered, washed with ethanol and dried in vaccum 

(Comp. L1La,Sm,Th,UO2
+2

 - L2 La,Sm,Th,UO2
+2

 ). Table-2. 
 

RESULTS AND DISCUSSION 

Characterization of compounds (L1-L2) and (L1 La, Sm, Th, UO2
+2

 -L2 La, Sm,Th,UO2
+2

 )Table 1 

and 2 shows the molecular formula, molecular weight, melting point, percentage yield of all newly 

synthesized compounds. The IR and 
1
H NMR data and antimicrobial activity of synthesized 

compounds are given below. 
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Spectroscopic data of selected compounds 

(L1): IR (KBr): 3000-3200 (b), (-OH), 1620(C=C Ar-str.), 1360 (C=N str.), 1250 (C-O Ar-OH 

str.), 781-742 (C-H bending), cm-
1
 ; 

1
H NMR(DMSO,300 FTMHz): δ 2.5 (s, 3H,CH3), δ 6.2- 

7.3 (m, 7H, Ar-H), δ 12.50 (s, 2H, Ar-OH)ppm; Anal. Found (Calcd.):C, 68.22 (68.42); H, 
52.21(52.63); N, 12.00 (12.28) % 

L1(La): IR (KBr): 1622 (C=C Ar str.), 1384 (C=N str.), 1240 (C-O Ar-OH str.), 770-740 (C-H 

bending), cm
-1

; 
1
H NMR (DMSO, 300 FTMHz): δ 2.5 (s, 3H, CH3), 6.4-7.5 (m, 7H, Ar-H), 1253 

 

(s, 1H, -OH str.) ppm; Anal. Found (Calcd.): C, 52.53 (52.70); H, 3.57 (3.70); N, 11.42 (11.80)% 

L1(Sm):  IR (KBr): 1622 (C=C Ar str.), 1386 (C=N str.), 1223 (C-O Ar-OH str.), 780-755 (C-H 

bending), cm
-1

; 
1
H NMR (DMSO, 300 FTMHz): δ 2.5 (s, 3H, CH3), 7.0-7.8 (m, 7H, Ar-H), 1252 

(s, 1H, -OH str.)  ppm; Anal. Found (Calcd.): C, 48.58 (48.75); H, 3.09 (3.43);  N, 8.64 (8.75)% 

 

L2(Th): IR (KBr): 1620 (C=C Ar str.), 1330 (C=N str.), 1242 (C=O Ar-OH str.), 780-743 (C-H 

bending), cm
-1

; 
1
H NMR (DMSO, 300 FTMHz): δ 2.3 (s, 3H, CH3), 6.28-7.5 (m, 7H, Ar-H), 

1242 (s, 1H, -OH str.)  ppm;  Found (Calcd.): C, 45.40 (45.48); H, 2.98 (3.20); N,11.99 (12.24)% 

 

L2(UO2
+2

): IR (KBr): 1619 (C=C Ar str.), 1332 (C=N str.), 1240 (C=O Ar-OH str.), 770-739 (C- 

H bending), cm
-1

; 
1
H NMR (DMSO, 300 FTMHz): δ 2.4 (s, 3H, CH3), 6.5-7.3 (m, 7H, Ar-H), 1266 

(s, 1H, -OH str.) ppm; Found (Calcd): C, 42.92 (43.09); H, 2.80 (3.03); N,7.61 (7.75)% 

 

Table 1: Physical data and yields of synthesized Schiff bases 

Comp.  Molecular Molecular  M.P. (
o
C)  Colour  Yield (%) 

Code  Formula Weight           

                  

L1  
C

13

H
12

O
2

N
2  228   230  Radish  78 

L2  
C

13

H
12

O
2

N
2  228   210  Greenish  80 
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Table 2: Physical data and yields of synthesized metal complexes 

            

  Comp. Molecular   Colour  Decomposion  Yield (%)  

   Code Formula      temp  (
o
C)     

             

  L1 (La) 
C

26
H

22
O

7
N

5   Pink   >273  68  

  L1(Sm) 
C

26

H
22

O
4

N
4   Ash   >250  60  

  L1(Th) 
C

26
H

22
O

10
N

6  Faint pink   >250  52  

  L1(U) 
C

26

H
22

O
6

N
4   Black   >248  58  

  L2(La) 
C

26
H

22
O

7
N

5  Greenish   >252  52  

  L2(Sm) 
C

26

H
22

O
4

N
4

Cl 
 Muddy   >250  60  

  L2(Th) 
C

26
H

22
O

10
N

6  Greenish   >250  62  

  L2(U) 
C

26

H
22

O
6

N
4   black   >250  66  

 

Antimicrobial activity 

Preparation of plates and microbiological assays 
 

The in (vitro) antibacterial activity of synthesized ligands as well as complexes was tested against 

some clinically important bacteria by the disc diffusion method [26] using Mueller-Hinton agar No. 2 

as the nutrient medium. The solutions of ligands as well as their complexes were prepared in DMSO 

(200 ppm). Inoculation of test bacteria (E.coli and Bs) was prepared by inoculating a loopful of 

organism in a 10 ml nutrient broth and incubated at 37
o
C for 24 hrs each till a moderate turbidity was 

developed. 0.1 ml of this suspension was thoroughly mixed with 25 ml of nutrient agar medium in 

each. Pre-sterilized Petri plates and was set aside. After the cooling, the seeded agar plate was used 

for testing compounds by disc diffusion method. The sterilized paper discs were dipped in each 

compound solution. These discs were placed in the plates at equidistant. The central disc without any 

compound was taken as control. The Petri-plates then incubated at 37
o
C for 24 hrs. After the 

recommended period, zones of inhibition were measured. 

For testing fungal activity the monoculture (As) was used to prepare spore suspension in distilled 

water. The medium Mortins Rose Bengal streptomycin in Agar (MRBSA) was poured in pre-

sterilized Petri-plates. After solidification of medium, 0.1 ml of spore suspension was spread by 

sterilized spreader in a specific zone. 

The compounds were dissolved in DMSO solvent in 200 ppm concentration. The paper discs were 
deeped in each compound solution for 5 min. Then these paper discs were placed equidistant in the 
plates. The central disc was deeped in DMSO solvent without compound was used as control. These 
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Petri plates were kept for incubation period at ±28
o
C for 6 days. After the completion of 

recommended period, the zones of inhibition were measured (Tabel-3). 

Table 3: Antimicrobial activity of ligands and their complexes 

Comp. Antibacterial Activity. Antifungal activity 

Code Zone of inhibition (mm) Zone of inhibition (mm) 

    

 Bs E.coli Af 

L1 12 13 10 

L1 (La) 17 16 12 

L1(Sm) 20 18 14 

L1(Th) 16 20 13 

L1(U) 16 14 12 

L2 13 12 10 

L2(La) 21 16 21 

L2(Sm) 15 16 10 

L2(Th) 18 15 13 

L2(U) 22 13 20 

DMSO 10 10 11 

(200ppm)    

* Bs = Bacillus Subtilis *Ecoli = Escherichia coli *Af = Aspergillus flavis 

Acknowledgements 
 

Authoris thankful to hon’ble Vice-Chancellor, Prof.(Dr.) S.P.Agarwal, Sai Nath University, Ranchi 
for providing laboratory facilities and the Director of CDRI, Lucknow for providing IR, 1HNMR 
spectra. The author gratefully acknowledge to Professor B.G.Thakur, C.M.Science College, LNMU 
Darbhanga for providing valuable suggestions for carrying out this work. Author also expresses their 
heartiest thankful to Prof. S. Jha, University PG Dept. of Chemistry, L.N.M.U Darbhanga for fruitful 
discussion of the results. 

 

 

 

 

 

http://www.ijesm.co.in/
http://www.ijesm.co.in/


International Journal of Engineering, Science and Mathematics 

Vol. 5 Issue 4, December 2016,  
ISSN: 2320-0294 Impact Factor: 6.765 
Journal Homepage: http://www.ijesm.co.in, Email: ijesmj@gmail.com                                  
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at: 
Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

  

121 International Journal of Engineering, Science and Mathematics 
http://www.ijesm.co.in, Email: ijesmj@gmail.com 

 

REFERENCES 

[1] Y.S. Nalwar; M.A. Sayyed; S.S. Mokle; P.R. Zanwar; Y.B. Vibhute, World Journal ofChemistry, 2009, 4 (2), 

123.  

[2] S.S. Mokle; M.A. Sayyed; Kottawar; Chopde, Int. J.Chem. Sci., 2004, 2 (1), 96.  

[3] N. Raman; J. Dhaveethu Raja; A. Sakthivel, J.Chem. Sci., 2007, 119 (4), 303.  

[4] Jian-ning LIU; Bo-wan WU; Bing ZHANG; Yongchun LIU, Turk J. Chem.,2006, 30, 41.  

[5] N. Raman;Y. Pitchaikani Raja; A. Kulandaisamy, Proc. Indian Acad. Sci., (Chem. Sci.,)2001,113(3), 183.  

[6] Dariusz Pawlica; Marek Marszalek; Grzegorz Mynarczuk; Leslaw Sieron; Julita Eilmes, NewJ. Chem.,2004, 28, 

1615.  

[7] S. Shah; R. Vyas; R.H. Mehta, J. Ind. Chem. Soc.,1992, 69, 590.  

[8] S.N. Pandeya; D. Sriram; G. Nath; E. Declercq, Eur. J. Pharma. Soc.,1999, 9, 25.  

[9] P.G. More; R.B. Bhalvankar; S.C. Patter, J. Ind. Chem. Soc.,2001, 78 , 474.  

[10] V.E. Kuzmin; A.G. Artemenko; R.N. Lozytska; A.S. Fedtchouk; V.P. Lozitsky; E.N. Muratov; A.K. 

Mescheriakov, SAR & QSAR Environ Res., 2005, 16, 219.  

[11] W. Sawodny; M. Riederer, E. Urban, Inorg. Chim Acta.,1978, 29,  63.  

[12] S. Oshima; N. Hirayama; K. Kubono; H. Kokusen; T. Hyyonjo, Anal. Sci.,2002, 1351.  

[13] Agarwala, et al.; Synthetic Lubricating oil Greases containing Metal Chelates of Schiff bases, US pat. 

5,147,567 1992.  

[14] T. Hitoshi; N. Tamao; A. Hideyuki; F. Manabu; M. Takayuki,  Polyhedron.,1997, 16 ,3787.  

[15] T. Punniyamurthy; S.J.S. Kalra; J. Iqbal, Tetrahedron Lett.,1995, 36, 8497.  

[16] G.S. Trivedi; N.C. Desai, Indian J. Chem., 1992, 31B, 366.  

[17] P. Singh; R. Goel; B.P. Singh,  J. Indian Chem. Soc.,1975, 52, 958.  

[18] A.M. Mahindra; J.M. Fisher; Rabinovitz, Nature (London)., 1983, 303, 64. 

[19] K.V. Patel; P.K. Bhattacharya,  Indian J. Chem., 1982, A21, 1110.  

[20] K.M. Purohit; D.V. Ramana Rao, Indian J. chem.,1984, A23, 967. 

[21] S. Srivastava; D. Singh, Asian J. Chem., 1999, 11, 1517.  

[22] R.N. Kumar; N.K. Chauhan; A.K. Das; S.K. Singh, Asian J. Chem.,  2000, 12, 428.  

[23] N.A. Lewis; S. Ray; G.K. Patra; D. Datta, Indian J. Chem.1999, A38, 991.  

[24] N.K. Jha; D.M. Joshi, Synth. React. Inorg. Met. Org. Chem.,1986, 16, 947.  

[25] R.C. Maurya; P.K. Trivedi; H. Singh, Nat. Acad. Sci. Lett., 1997, 20,1  

[26] C.H. Collins, Microbiological methods, Butterworth, London, 1967; 364. 

 

 

http://www.ijesm.co.in/
http://www.ijesm.co.in/

