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ABSTRACT: New complexes of La (III) and Nd (III) with bidentate Schiff base 

ligands, 1-H indole-(2, 3-dione) hydrazinecarbothioamide (L1H), 1-H indole-(2, 

3-dione) hydrazinecarboxamide (L2H) have been synthesized and characterised. 

The stoichiometry of the complexes is originated in the type of [Ln (L1, 2) 

3].3H2O for both metals. The characterization and nature of bonding of these 

complexes were elucidated by elemental analysis, melting point, molecular 

weight determinations, electronic spectra, redox behavior, magnetic and EPR 

studies, IR, 
1
H and 

13
C NMR spectral studies. From an elemental analysis, the 

complexes are in 1:3 (metal: ligand). Whole studies propose non-electrolytic 

behaviour and an octahedral geometry of Ln (III) complexes. La (III) and Nd 

(III) metal complexes and their parent ligands tested antimicrobial potency in-

vitro, and the result indicates that metal complexes are more active than parent 

ligands. 

INTRODUCTION: It is now a truism that, in 

recent year chemistry of metal chelates are of a 

high degree of an interesting deal of consideration 

and most ridiculous research grounds in organo-

metallic chemistry 
1-5

. Metal chelates of lanthanides 

with Schiff base ligands have extensive importance 

in the field of coordination chemistry 
6
, 

7
. During 

the previous two decades, considerable notice has 

been paid to the chemistry of the metal complexes 

of Schiff bases enclosing N and other donors atoms 
8, 9

 because of their stability, biological potency 
10, 

11
. Schiff base ligands are a class of molecules that 

have been a wide range of biomedical applications 

as antibacterial 
12

 antifungal 
13, 14

, DNA cleavage 
15

, 

pesticidal and nematicidal activity 
16

.  

QUICK RESPONSE CODE 

 

DOI: 
10.13040/IJPSR.0975-8232.11(7).3403-08 

The article can be accessed online on 
www.ijpsr.com 

DOI link: http://dx.doi.org/10.13040/IJPSR.0975-8232.11(7).3403-08 

Jing Xie and Shanshan Shen et al. describe the Ln 

(III) Schiff base complexes, which were used as 

antitumor drug 
17

. 1-H-indole-2, 3-dione and its 

derivatives represent a remarkable class of 

heterocyclic compounds that may be used in the 

pharmaceutical industry as a precursor for drug 

synthesis. Although a lot of research work has been 

done on the synthesis of 1-H-indole-2, 3-dione 

based Schiff base ligands with transition metals 
18-

19
 butlanthanide metal complexes of these Schiff 

base ligands are of keen interest. So, keep all these 

things in mind I am very enthusiastic to synthesized 

lanthanide (III) metal complexes of 1-H-indole-(2, 

3-dione) hydrazine-carbothioamide (L1H) and 1-H-

indole-(2, 3-dione) hydrazine carboxamide (L2H). 

Experimental: All chemical and solvent used in 

experiments are of AR grade. All the metals used 

are in the form of hydrated lanthanide (III) chloride 

(LnCl3.6H2O). The molecular weights were 

determined by the Rast camphor method using 

resublimed camphor (m.p. 178 ºC). Infrared spectra 

of the ligands and their metal complexes were 
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recorded with the help of a model Nicolet Megna 

FTIR– 550 spectrophotometers. The spectra were 

recorded as KBr pellets as well in Nujol Mulls. 

NMR spectra were scanned on a 400 MHz 

Advanced III NMR, Spectrometer in deuterated 

dimethyl sulphoxide (DMSO-d6) using TMS as an 

internal standard at room temperature. EPR spectra 

of the complexes were monitored on the Varian E- 

4X band spectrometer. Magnetic moment measure-

ments were recorded at room temperature on a 

model 155 vibrating sample magnetometer. N, S, 

and Cl were estimated by Kjeldahl's method, 

Messenger's method and Volhard's method 

respectively. C and H analyses of the complexes, as 

well as the ligands, were performed at NFDD, 

Saurashtra University, Rajkot. The lanthanide 

metals (La and Nd) were determined as Ln2O3 

complexometrically. To test the purity of the 

synthesized compounds, T.L.C. was employed on 

silica gel G using various solvents. 

MATERIALS AND REAGENTS: The metal 

chlorides (LnCl3.6H2O) and 1-H indole-(2, 3-

dione) were obtained from Alfa aesar and Sigma-

Aldrich respectively and used as such and solvents 

employed in this study were used after distillation 

and immediately before use.  

Preparation of Schiff Base Ligands (L1H and 

L2H): Ligands were prepared by the direct 

condensation of 1-H indole-(2, 3-dione) with 

hydrazinecarbothioamide (1.44 g, 16.44 mmol) or 

hydrazinecarboxamide (1.23 g, 16.44 mmol) 

respectively, in the presence of glacial acetic acid 

in 1:1 molar ratio in the medium of ethanol 
20

 (20 

ml). After refluxing 3 h the contents were separated 

out as crystalline solids. These were dried and 

purified by recrystallization, from the same solvent. 

The synthetic route of the ligands is given in Fig. 1 

and 3-D molecular structure is shown in Fig. 2. 

  
         FIG. 1: THE SYNTHETIC ROUTE OF THE LIGANDS          FIG. 2: 3-D MOLECULAR STRUCTURE OF THE LIGANDS 

Analytical Calculation of the Ligands is as 

Follows: 1-H indole-(2, 3-dione) hydrazinecarbo-

thioamide, L1H. (C9H8N4OS); colour, brown; state, 

Solid; Mol. Wt. 218.74 (220.24); M. P. 217; C, 

49.34 (49.08); H, 3.60 (3.66); N, 25.62 (25.43); S, 

14.38(14.55); yield 78% T (86% MW). 1-H indole-

(2, 3-dione) hydrazinecarbo-xamide, L2H. 

(C9H8N4O2), colour, Dark Yellow; state, Solid; 

Mol. Wt. 203.76 (204.18); M.P. 228; C, 52.74 

(52.94); H, 3.82 (3.94); N, 27.51 (27.43); yield 

81%T (88% MW). 

Preparation of Solid Lanthanide (III) 

Complexes: For the synthesis of the metal, 

complexes is achieved as a calculated amount of 

LnCl3.6H2O (2.15 g -2.25 g, 4.67-4.83 mmol) in 

methanol was taken, and a requisite quantity of the 

sodium salts of the monofunctional bidentate 

ligands in the same solvent in 1:3 molar ratio was 

mixed to this solution. The reactions continued 

with the precipitation of NaCl.  

The precipitate of sodium chloride obtained during 

the reaction was removed by strainer with the help 

of G-4 alkoxy funnel and the solvent was removed 

under reduced pressure. The product was dried in 

vacuum. The complexes were washed with a 

mixture of methanol and petroleum ether (50-50, 

v/v). The reactions of hydrated lanthanide chlorides 

with monobasic bidentate ligands have been shown 

by the following general equation:- 
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Where, LNa is the sodium salt of the ligand 

molecule, L= L1, 2, Ln = La and Nd. 

Analytical Calculation: [La(L1)3].3H2O; Colour, 

Yellow; M. P. 235-240(d) ºC; C, 37.51 (38.12); H, 

3.09 (3.19); N,18.94(19.75); S,10.61(11.30); La, 

15.21(16.32); Mol. Wt., 846.78 (850.645), [Nd 

(L1)3].3H2O; Colour, Dark Yellow; M. P. 245-

250(d) ºC; C, 36.51 (37.88); H, 2.69 (3.17); N, 

19.40(19.64); S, 10.90 (11.23); Nd, 16.40(16.85); 

Mol. Wt., 851.38 (855.96)., [La(L2)3].3H2O; Color, 

Yellow; M. P. 239-244(d) ºC; C, 36.94 (40.41); H, 

2.17 (3.38); N, 18.63(20.93); La, 15.73(17.31); 

Mol. Wt. 801.18 (802.43). [Nd (L2)3].3H2O; 

colour, light yellow; M. P. 236-241(d) ºC; C, 37.54 

(40.14); H, 2.67 (3.36); N, 18.13(20.79); Nd, 

17.03(17.85); Mol. Wt., 801.62 (807.77). 

The molar conductance values of 10
-3

 M solutions 

of lanthanide metal complexes lie in the range 10–

15 ohm
-1

 cm
2
 mol

-1
 in dry DMF indicating their 

non-electrolytic behaviour. The complexes were 

found to be monomeric as evidenced by their 

molecular weight determinations.   

RESULTS AND DISCUSSION: The IR spectra 

of the free ligands L1H and L2H display two sharp 

bands at  and due to vasym (3440 cm
-1

) and vsym 

(3320–3325 cm
-1

) vibrations of the -NH2 group, 

which almost unchanged in the spectra of the 

complexes, suggesting that the -NH2 group is not 

involved in chelation. The broadband in the region 

3240–3286 cm
-1

 due to v (NH) vibrations, and 

disappear in the spectra of the [Ln (L1, 2)3].3H2O 

complexes, indicating deprotonation of this group 

on coordination with the metal atom. The spectra of 

ligands and complexes display a strong band at 

3170-3180 cm
-1

 which is assigned to v (NH) of the 

indole ring. This band remains almost unaffected in 

the spectra of the metal complexes indicating that 

1-H indole-(2, 3-dione) ring –NH does not take part 

in complexation. This is also confirmed by the 1H 

NMR, that -NH of the ring gives singlet at δ 11.53-

11.98 ppm in the free ligands 
21

 and almost 

unchanged in the spectra of respective complexes.  

The band at 1615-1625 cm
-1

 in the spectra of the 

free ligands due to v (>C=N), is shifted to lower 

wave number (10–20 cm
-1

) in the complexes, 

suggesting coordination through the azomethine 

nitrogen atom. The bands at 1020-1035 cm
-1

 due to 

>C=S and 1680-1690 cm
-1

 due to >C=O are shifted 

towards lower frequency in the complexes, 

indicating coordination of sulphur and oxygen to 

the metal atom, respectively. The appearance of the 

non-ligand bands further supports the bonding of 

the ligands to the metals through the nitrogen, 

sulphur and oxygen atoms.  

TABLE 1: 
1
H NMR (Δ PPM) SPECTRAL DATA OF THE LIGANDS AND THEIR La (III) COMPLEXES 

1H NMR 

Compounds -NH2 -NH (bs) -NH(ring) (bs) Aromatic protons (m) 

L1H 3.44 11.28 11.56 6.70–8.04 

L2H 3.40 11.24 11.53 6.67–8.05 

[La(L1)].3H2O 3.43 - 11.57 6.76–8.12 

[La(L2)].3H2O 3.38 - 11.55 6.71–8.10 

TABLE 2: 
13

C NMR (Δ PPM) SPECTRAL DATA OF THE LIGANDS AND THEIR La (III) COMPLEXES 
13

C NMR 

Compound (C=O/C-O) (C=S/C-S) (>C=N) Aromatic carbon 

L1H - 164.41 151.43 140.22,122.33,126.52, 125.35, 125.98, 121.45 

L2H 154.46 - 147.87 140.28,122.39,126.78, 125.95, 126.48, 121.69 

[La(L1)3].3H2O - 168.71 162.32 140.85,122.40,126.78, 125.89, 126.982, 121.87 

[La(L2)3].3H2O 160.56 - 153.14 140.89,122.49,127.58, 126.05, 126.98, 122.02 
 

The coordination through the azomethine nitrogen 

atoms and the enolic oxygen/thiol sulphur is further 

substantiated by the appearance of new bands in the 

regions 461-474 cm
-1

, 526-556 cm
-1 

and 401-428 

cm
-1

 in the lanthanide complexes due to v (Ln←N), 

v (Ln-O) and v (Ln-S) frequencies, respectively. 
1
H 

NMR and 
13

C NMR spectra are shown in Table 1 

and 2, for ligands L1H, and L2H and their La (III) 

metal complexes which also conform the proposed 

structure. 
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FIG. 3: CYCLIC VOLTAGRAM OF [Nd (L1)3].3H2O 

COMPLEX 

Electrochemical Study: The electrochemical 

behavior of [Nd (L1)3].3H2O was studied by cyclic 

voltammetry technique Fig. 3 on GCE. It is well 

known that normally lanthanides have one stable 

oxidation state  (+III) apart from zero but in the 

case of  Nd, it can additionally form an ion with 

oxidation state  (+II). Therefore, it is reasonable to 

assume that more positive peaks for neodymium 

are associated with III/II couple and more negative 

peaks for Nd are associated with the reduction to 

the metallic state.  

1e-1 Transfer, NdIII → NdII 

2 e-1 Transfer, NdII→ Nd0 

The approximate value for cathodic peaks -1.16 

E/V is assigned to Nd (II)/Nd (0) and -0.8 E/V is 

attributed to the reduction of Nd (III)/Nd (II) at 

GCE. From the Figure, it is clear that it gave two 

waves which may be assigned to the reduction of 

Nd (III) to Nd (0). In the reverse scan, there is no 

anodic peak confirming the irreversible nature of 

the electrode process. All these facts pointed 

towards the diffusion-controlled nature of the 

electrode process. 

Magnetic and EPR Studies: Nd (III) complex is 

paramagnetic in nature. The magnetic moments of 

the complexes do not deviate much from Van 

Vleck's values. Non-deviation of magnetic moment 

values also indicate that there is no metal-metal 

interaction between the adjacent metal atoms either 

through bridging or super-exchange mechanism. 

The magnetic moment values agree with those 

reported for typical lanthanide complexes and 

indicate the non-involvement of 4f electrons in 

bonding due to their very effective shielding by the 

electrons in 5S
2
5P

6
 orbitals. The room temperature 

magnetic moments (B.M.) for the Nd (III) 

complexes, [Nd (L1)3].3H2O, is 3.65. The EPR 

spectrum of the present Nd (III) complex exhibits 

single broadband with (g) value of 1.97 (at RT) and 

2.03 at (LNT), taking the (g) value of free-ion 

being 2.00277. It is observed that the fine structure, 

as a consequence of Nd
+3

 zero-field splitting, is 

lacking, instead of broadband is obtained which 

indicates that the Nd
+3

 complex is located in a 

rather disordered environment caused by strain. 

TABLE 3: ELECTRONIC SPECTRAL DATA OF Nd (III) COMPLEX 

Complex Assignments λmax of Nd
+3

 ion λmax of complex β Related parameters
 

[Nd(L1)].3H2O 

 

 

4
I9/2  - 

4
G5/2, 

2
G7/2 

4
I9/2  - 

2
G9/2 

4
I9/2  - 

4
G11/2 

16830 

19821 

21926 

16611 

19723 

21765 

0.9869 

0.9950 

0.9926 

b
1/2 

= 0.0651 

δ   = 0.8572 

η  = 0.0925
 

βavg= 0.9915 

 

Electronic Spectra: The free ligands L1H and 

L2H exhibit an intense band at 372-392 nm and 

305-320 nm which is assigned to the n-п* and п*-

п* transitions, respectively. These bands have been 

shifted to lower energy levels in the spectra of 

metal complexes indicating the metal-ligand 

bonding. The various spectral parameters, viz., 

Nephelauxetic ratio (β), bonding parameter (b1/2), 

Sinha’s covalency parameter (% δ) and angular 

covalency parameter (η) have been calculated. The 

Sinha’s parameter (δ) is taken as a measure of 

covalency and was given by  

% δ = [(1- βavg)/ βavg] × 100 

where βavg is the average value of the ratio of the 

bonding parameter b1/2, the magnitude of which 

suggests the comparative involvement of the 

4forbitals in metal-ligand bonding and is related to 

the Nephelauxetic ratio βand is given by the 

expression,  

b1/2 = [(1- βavg)/2]1/2 

The β values obtained are less than one and 

positive values of b1/2 and δ indicate weak covalent 

bonding between the metal and the ligand. On the 

bases of the electronic spectra of the compounds, it 

is concluded that the present complexes have 
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coordination number six. The electronic spectral 

data of the two representative complexes are given 

in Table 3. Based on the above spectral studies the 

tentative structures for lanthanide complexes have 

been proposed in Fig. 4. 

 
FIG. 4: WHERE, LN = LA AND ND, X = S(L1H)/O(L2H) 

Antimicrobial Activity: The in-vitro antimicrobial 

activity value of the synthesized ligands and their 

compounds against the growth of micro-organisms 

is studied, which indicates that inhibition is found 

to increase with the increase in the concentration of 

ligands as well as corresponding metal complex. 

The results indicate that if drug administrated as 

complexes, exhibit greater activity against all 

microorganisms than ligands. This is because due 

to chelation, the polarity of metal complexes 

decreases and lipophilic nature increases which 

thereupon favor its penetration through the lipid 

coating of the cell membrane and inhibit the 

activity of enzymes which denatured the proteins. 

Such improved activity of the complexes can be 

explained based on the overtone concept and the 

tweedy chelation theory 
22

.  

The relation between chelation and toxicity is very 

complex, expected to be a function of electronic, 

steric and pharma kinetic aspects along with 

mechanistic pathways. The activity is related to the 

nature of ligands i.e. donor site(S/O) and nature of 

metal 'S' donor ligand is more toxic than 'O' donor 

ligand. The outcome shows that as compare to S. 

typhi, E. coli show good potency i.e. ZOI is higher.  

A comparison of potency indicates that the La (III) 

complex is more active than the Nd (III) complex. 

The MIC values of some compounds show 

significant activity against selected bacteria and 

fungi species. A comparative study of the ligand 

and its complexes are depicted in Graph 1. 

GRAPH 1: COMPARATIVE STUDY OF LIGAND AND METAL COMPLEXES AGAINST MICROORGANISM 

CONCLUSION: I have described the synthesis of 

La (III) and Nd (III) complexes in this research 

article and  On the ground of the physiochemical 

and spectral studies, it has been clear that the 

ligands coordinated to the metal atoms in a 

monobasic bidentate manner and octahedral 

geometry have been given for La (III) and Nd (III) 

complexes. The antimicrobial studies show that 

Lanthanide metal complexes are more potent as 

compared to ligands. 

ACKNOWLEDGEMENT: The Department of 

botany and zoology, SBP Government PG College, 

Dungarpur, Rajasthan, India are hereby 

acknowledged for their kind contribution and 

support for helping in the antimicrobial study. 



Mitharwal et al., IJPSR, 2020; Vol. 11(7): 3403-3408.                                  E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3408 

CONFLICTS OF INTEREST: Nil 

REFERENCES 

1. Chang H: Syntheses, crystal structures, anticancer 

activities of three reduce Schiff base ligand based 

transition metal complexes. Journal of Molecular Structure 

2016; 1106: 366-72.  

2. Prajapati K, Prajapati P, Brahmbhatt M and Vora J: A 

review: lanthanide complexes and their biological 

importance. Research Journal of Life Sciences, 

Bioinformatics, Pharam and Chem Sci 2018; 4(5): 803-13.  

3. George K and Lokhande MV: Spectral studies of new 

organometallic Schiff base complexes and their anti-fungal 

activity. Int J of Pharma Sci and Res 2017; 8(8): 3413-20. 

4. Dhakshinamurthy S and Geetha K: Synthesis, structural 

investigation, dna interaction and biological evaluation of 

Cu (II) complexes with Pentadentate (N2O3 donor) Schiff 

base ligand. IOSR Journal of App Chem 2016; 9: 81-88. 

5. Gueye MN, Dieng M, Thiam IE, Lo D, Barry AH, Gaye M 

and Retailleau P: Lanthanide (III) complexes with 

tridentate Schiff base ligand, antioxidant activity and X-

Ray crystal structures of the Nd (III) and Sm (III) 

complexes. South African Journal of Chem 2017; 70: 8-15. 

6. Cârâc A: Biological and biomedical applications of the 

lanthanides compounds: A Mini Review. Proceeding of the 

Romanian Series B 2017; 19(2): 69-74.  

7. Rajewar VR, Dharmale MK and Pingalkar SR: Synthetic 

and spectroscopic investigation of Schiff base complexes 

of lanthanide (III). Asian J of Chem 2015; 27: 2865-68. 

8. Malgorzata TK, Michal Z, Martyna N and Renata J: 

Lanthanides: Schiff base complexes, applications in cancer 

diagnosis, therapy and antibacterial activity. Coordination 

Chemistry Reviews 2018; 370: 42-54. 

9. Mohanan K: Synthesis, spectroscopic characterization, 

DNA cleavage and antibacterial studies of a novel 

tridentate Schiff base and some lanthanide (III) complexes. 

Journal of Rare Earths 2014; 32(4): 379-88. 

10. Jincy EM and MN MK: Structural and antimicrobial 

Studies of some lanthanide (III) complexes of 4-{[(2-

Hydroxyphenyl) Imino] Methyl}-1, 5-Dimethyl-2- Phenyl-

1, 2-Dihydro -3H-Pyrazol-3- One. Journal of 

Pharmaceutical. Chem and Bio Sci 2017; 5(4): 320-29. 

11. Singh J and Agarwal S: Lanthanide (III) complexes of 

Schiff bases of dithiocarbazate derivatives: Synthesis, 

spectral characterization and biological evaluation. Int J of 

Adv Eng and Glo Tech 2015; 03(03): 387-97. 

12. Ahmed KH, Ziyad A, Abdulaziz TMA, Al-Momani WM, 

Idris IM and Eman AH: Synthesis and biological activities 

of lanthanide (III) nitrate complexes with N-(2-

hydroxynaphthalen-1-yl) methylene) nicotinohydrazide 

Schiff base. Medicinal Chemistry 2016; 13(1): 77-84. 

13. Fahmi N, Meena R, Mitharwal P, Shrivastava S and Singh 

RV: A study to evaluate the in-vitro antimicrobial activity 

and antiandrogenic effects on rats of Cr (III) complexes of 

S∩N donor ligands. International journal of 

Pharmaceutical Science and Research 2014; 5(7): 2821-33. 

14. Shiju C, Arish D and Kumaresan S: Synthesis, 

characterization, cytotoxicity, DNA cleavage and 

antimicrobial activity of lanthanide (III) complexes of a 

Schiff base ligand derived from glycylglycine and 4-

nitrobenzaldehyde. Arabian Journal of Chemistry 2017; 

10: S2584-S2591. 

15. Ramadoss G, Andy R and Athiappan M: Evaluation of 

DNA binding, cleavage and cytotoxic activity of Cu (II), 

Co (II), and Ni (II) Schiff base complexes of 1-

phenylindoline-2, 3-dione with isonicotinohydrazide. 

Bioinorganic Chemistry and Applications 2014; 1-12. 

16. Ekta, DU and Dhillon NK: Synthesis of Metal Complexes 

of Schiff Bases and their nematicidal activity against root 

knot nematode meloidogyne incognita. Letters in Organic 

Chemistry 2014; 11: 116-25. 

17. Xie J and Shenet S: Synthesis, characterization and 

antitumor activity of Ln(III) complexes with hydrazone 

Schiff base derived from 2-acetylpyridine and 

isonicotinohydrazone. Onco Letter 2017; 13(6): 4413-19. 

18. Nitha, LP, Aswathy, R, Mathews, NE, Kumari, BS and 

Mohanan K: Synthesis, spectroscopic characterisation, 

DNA cleavage, superoxidase dismutase activity and 

antibacterial properties of some transition metal complexes 

of a novel bidentate Schiff base derived from isatin and 2-

aminopyrimidine. Spectrochim. Acta Part-A Mol Biomol 

Spectrosc 2014; 118: 154-61. 

19. Melo, MCA, Teixeira, LR, Pol-Fachin L and Rodrigues 

CG: Inhibition of the hemolytic activity caused by 

Staphylococcus aureus alpha-hemolysin through Isatin-

Schiff copper (II) complexes. FEMS Microbiological 

Letter 2016; 363: 207. 

20. Mohebbi S: Synthesis and antibacterial activity of Schiff 

bases of 5-substituted isatins. Chinese Chemical Letters 

2016; 27: 221-25. 

21. Ahlam JA and Rasha KH: Synthesis and characterization 

of Schiff base metal complexes derived from cefotaxime 

with 1H-indole-2, 3-dione (Isatin) and 4-N, N-dimethyl-

aminobenzaldehyde. Op J of Inorg Chem 2015; 5: 83-01. 

22. Sharma S, Meena R, Singh RV and Fahmi N: Synthesis, 

characterization, antimicrobial and DNA cleavage 

evaluation of some organotin (IV) complexes derived from 

ligands containing the 1H-indole-2, 3-dione moiety. Main 

Group Metal Chemistry 2016; 39(1-2): 31-40. 

 

 

 

All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Mitharwal PK, Kumari A and Singh RV: Antimicrobial studies of new rare earth metal (iii) complexes of schiff base ligands with 1-h 

indole-(2, 3-dione): synthesis, physio-chemical, magnetic, electrochemical and spectral studies. Int J Pharm Sci & Res 2020; 11(7): 3403-

08. doi: 10.13040/IJPSR.0975-8232.11(7).3403-08. 

 


