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Some lanthanum (I11) dithiocarbamates of the bipyridyl adducts LaLs. (bipy) [Where L= dimethyldithiocarbamate
(Me2DTC), piperidine dithiocarbamate (PipDTC ), morpholine dithiocarbamate (MorphDTC") (bipy = 2,2' bipyridyl)]
have been synthezied and charecterized by elemental analysis and various physico-chemical technique. Molar
conductance measurements show the non ionic behaviour of the complexes. Thermo-gravimetric analysis of the
complexes starts to decompose on further heating to a mass of lanthanum sulfide (La2Ss). Infrared spectra suggest mono-
anionic bidentate mode of bonding of the ligands.
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Introduction

Chemistry of dithiocarbamates could be dated to start in the early twentieth century precisely, in
1930 Commercial application was used as a fungicide for the first time during World War Il [1]. Dithiocarbamates are
highly versatile mono-anionic chelating ligands which form stable complexes with all transition & lanthanide elements
and also with the majority of main groups [2-4]. The chemistry of dithiocarbamate complexes can be seen in the presence
of lone pair of electron donor sulphur atoms [5,6]. Metal complexes of dithiocarbamates have innumerable value in many
fields. The various applications that can be cited are in chemical process, such as vulcanization in rubber industry [7],
paraffin base oil lubricant additives [8,-10] & many more like in the areas of analytical chemistry [11], photochemistry
[12] antimicrobial activity [13,14] medicine [15] and electrochemical sensors [16]. More recently nanomaterial
dithiocarbamate complexes are widely applied in catalysis, electronic, optical and magnetic materials because of their
unique chemical and physical properties [19]. Besides, they are also used in light emitting devices, solar cells and bio-
imaging Lanthanum dithiocarbamates as precursors of lanthanum sulfide (Ln2Ss) is applicable in a number of processes
like, for the fabrication of lanthanide sulfide nanoparticles [20,21]. Mostly, dithiocarbamates reacts with lanthanide (I11)
ion to form neutral [Ln(Dtc)3L] complexes [L = 2,2'-bipyidine or 1,10-phenanthroline].
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Synthesis of sodium dithiocarbamates

For synthesis of piperidine dithiocarbamate, a solution of piperidine 0.1 mol (10ml) in20 ml ethanol was added to
a mixture of carbon disulfide, 0.1 mol (6.25ml) and sodium hydroxide 50% aqueous solution (8 ml), at approximately
4°C temerature after stirring for 2 h. The obtained precipitate was filtered, washed with ether, recrystallized from acetone
and dried in vacuo. m.p. 160 °C.
Synthesis of 2, 2' bipyridyl adducts of lanthanum dithiocarbamates

e 2, 2' bipyridyl of adducts of lanthanum (l111) dithiocarbamates were prepared according to the following reacti-g:l]
LaCl;.7H,O + bipy + 3PipDTC M [La(PipDTC)4(bipy)]
When dimethylamine (diMeDTC), piperidine (PipDTC), diphenylamine (diPhDTC), morpholine (MorphDTC).
Preparation of lanthanum piperidine dithiocarbamate 2, 2’ bipy

A

solution of 0.03 mol (5.5g) piperidine dithiocarbamate in 30ml ethanol was added to a solution of 0.01lmol (3.71g)
lanthanum chloride in 15ml ethanol and then 0.1 mol of 2,2’bipyridyl was added slowly. The mixture was stirred and left
to stand for several hours; the complex was precipitated and filtered, washed several times with ethanol and dried in
vacuo.

Analysis of the complexes

The complexes were analyzed for lanthanum , sulphur hydrogen carbon and nitrogen content. The lanthanum
content was estimated as sulphide by direct combustion in a platinum crucible. The estimation was further confirmed by
dissolving the product of direct combustion in dilute HCI. The acid extract was transfer in to flask; pH was adjusted to
5.8-6.4 by the addition of acetic acid sodium acetate buffer and was then titrated against 0.1M EDTA solution using
xylenol orange indicator. The result from both methods was compared and found to be within the experimental errors.

The structure of lanthanum dithiocarbamates was elucidated on the basis of analytical method, molar conductance
and IR spectral data table. On the basis of the analytical data presented in table general formula MLz.2,2" bipy [where L =
dimethyl dithiocarbamate(Me.DTC"), piperidine dithiocarbamate (PipDTC"), morpholine dithiocarbamate (MorphDTC"),
diphenyldithiocarbamate (PhoDTC) (bipy=2,2’bipyridyl)] is proposed for the synthesized complexes. The complexes are
insoluble in common organic solvents but soluble in coordinating solvents like DMF, DMSO etc. Molar conductance
values of the complexes are indicative of their non-ionic behavior. Magnetic susceptibility measurements show the
diamagnetic nature of the complexes.

IR Spectra

The characteristic absorption frequencies of the lanthanum complexes are presented in table 2. Infrared spectra of the
ligands exhibit strong bands at about 1450 and 980 cm™due to v C-N and C-S stretching vibrations respectively. These
bands undergo a positive shift of about 35 cm™ in the corresponding lanthanum complexes. Thus IR data indicate
bidentate behavior of dithiocarbamate moiety [240-243]. The bands at 1598, 1562 and 769 cm™ are characteristic bands
of 2, 2°bipy. The La-S stretching vibration is observed in the region 310-320 cm™ in the lanthanum complexes.
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Tablel. analytical data and general behavior of the lanthanum (I11) dithiocarbamate bipyridyl complexes.

Complex formula Color C% H% N% La%
Found Found Found Found
(Calc.) (Calc.) (Calc.) (Calc.)
[La(diMeDTC)_(bipy)] White 35.00 3.98 10.60 20.50
(34.81) (3.97) (10.68) (21.22)
[La(PipDTC),(bipy)] White 43.15 4.95 9.00 17.86
(43.35) (4.90) (9.03) (17.94)
[La(MorphDTC),(bipy)] White 38.00 4.10 8.85 17.50
(38.41) (4.09) (8.96) (17.79)
[La(diPhDTC), (bipy)] White 57.22 3.72 6.82 13.52
(57.25) (3.70) (6.81) (13.53)
Table: 2 IR adsorption bands (cm™) of the lanthanum (I11) dithiocarbamate bipyridyl complexes
Complex v (-c-n) v (-C=S) v (la-s) v (bipy)
[La(dimedtc), (bipy)] 1479 1005 312 1600, 1565, 769
[La(pipdtc), (bipy)] 1475 995 320 1598, 1562, 770
[La(morphdtc) 3(bipy)] 1487 985 318 1602, 1561, 772
[La(diph dtc), (bipy)] 1490 990 315 1597, 1562, 768

On the basis of analytical, IR, and electronic spectral data the following structure is proposed for bipyridyl adducts of
lanthanum (I11) dithiocarbamates-

\
R

Y

NR,

Tentative structure of Lanthanum (III) 2, 2’ bipyridyl adducts of dithiocarbamates

IJCRT2009110 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 832


http://www.ijcrt.org/

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 9 September 2020 | ISSN: 2320-2882

References:

1. . Rath, N.C. Rasaputra, K. S., Liyanage R, Huff G. R., and Huff M. E. 2011 Dithiocarbamate Toxicology-An
Appraisal, in Pesticide in Modern World-Effects of Pesticides Exposure, M. Stoytcheva, Ed., Intech, Rijeka, Croatia,

2. Hogarth G. 2012. “Metal-dithiocarbamate complexes: chemistry and biological activity,” Mini-Reviews in Medicinal
Chemistry, 12(12), 1202-1215.

3. Sharma M., Sharma A., Sachar R., 2012 Snthesis and Characterization of the Adducts of Morpholine-
dithioccarbamate Complexes of Oxovanadium (IV), Nickel (1), and Copper (Il) with Piperidine and Morpholine. E-
Journal of Chemistry. 9(4):1929-40

4. Tarique M., 2011. “Cr(Ill), Mn(ll), Fe(lll), Co(ll), Ni(ll), Cu(ll) and Zn(ll) complexes with
diisobutyldithiocarbamato ligand,” E-Journal of Chemistry, 8 (4) 2020-2023,.

5. Coucouvanis, Dimitri (1979). "The chemistry of the dithioacid and 1, 1-dithiolate complexes, 1968-1977". Prog.
Inorg. Chem. 26: 301-4609.

6. Prince Kumar, Dr. Satyavir Singh. 2019. An overview transition metal complexes of dithiocarbamate and nitrogen
sulfur ligands. International Journal of Scientific Research and Review: 7(5)

7. Nieuwenhuizen PJ, Ehlers AW, Haasnoot JG, Janse SR, Reedjijk J, Baerends EJ. 1999. The mechanism of zinc (I1)
dithiocarbamate-accelerated vulcanization uncovered; theoretical and experimental evidence. J. of the American
Chemical Society. 121(1)163-168.

8. Rastogi R. B., Maurya J. L., Jaiswal Vinay and Tiwari D.2012, Lanthanum dithiocarbamates as potential extreme
pressure lubrication additives. International journal of Industrial Chemistry, 3 (1) 32-41.

9. Rastogi R. B., Maurya J. L., Jaiswal Vinay and Tiwari D.2013.Studies on Lanthanum complexes of 1- aryl2-5
dithiohydrazodicarbonamides in paraffin oil as extreme pressure lubrication additives. Journal of Tribology 135 (4).

10. Zefu Zhang, Weimin Liu, Qunji Xue.1996. Tribological properties and lubricating mechanisms of the rare earth
complex as a grease additive. Wear 194 (1-2), 80-85

11. Kane S., Lazo P., Ylli F., Stafilov T., Qarri F2016. Separation of heavy metal from water samples —the study of the
synthesis of complex compounds of heavy metal with_dithiocarbamates, Journal of Environmental Science and Health,
Part A. Toxic/Hazardous Substances and Environmental Engineering 51 (4)

12. Miki Hasegawa, Shoya Sakurai, Masafumi, Andrew Yamaguchi, Daichi Iwasawa, Naho Yajima, Shuhei
Ogata, Yudai Inazuka, Ayumi Ishii and Kengo Suzuki Aspects of lanthanide complexes for selectivity, intensity and
sharpness in luminescence bands from twenty-four praseodymium, europium and gadolinium complexes with differently
distorted-hexadentate ligands, Photochemical & Photobiological Sciences. https://doi.org/10.1039/DOPPO0069H

13. Basma H., Al-Tamimi, Iman, Jabbar I., Haitham M. 2019 . Synthesis and characterization of nanocrystalline
diamond from graphite flakes via a cavitations-promoted process, Heliyon, 5 (5)

14. Nandipha L., Bothal, Peter A., Ajibade, Anofi O. T. Ashafa, 2018. Synthesis, spectroscopic characterization,
antifungal and antibacterial studies of coppe r(Il) dithiocarbamate complexes. J. Pharm. Sci. & Res. 10(8), 2111-2114

15. Zhen Zhang Huiyun Wang Maocai Yan Huannan Wang Chunyan Zhang.2016. Novel copper complexes as
potential proteasome inhibitors for cancer treatment (Review)  https://doi.org/10.3892/mmr..6022 Pages: 3-11

16. Govindasamy Gurumoorthy Subbiah Thirumaran Samuele Ciattini.2018. Synthesis and characterization of copper(Il)
dithiocarbamate complexes involving pyrrole and ferrocenyl moieties and their utility for sensing anions and preparation
of copper sulfide and copper—iron sulfide nanoparticles, https://doi.org/10.1002/a0c.4363

17. Regulacio M. D., Bussmann K., Lewis B. and Stoll S. L.2006. Magnetic Properties of Lanthanide Chalcogenide
Semiconducting Nanoparticles. J. Am. Chem. Soc., 128, 11173-11179

18. Michelle D. Regulacio Neil Tomson and Sarah L. Stoll .2005.Dithiocarbamate Precursors for Rare-Earth Sulfides
Chem. Mater. 17(12) 3114-3121

19. Guofeng Wang Qing, Pengand Yadong Li.2011 Lanthanide-Doped Nanocrystals: Synthesis, Optical-Magnetic
Properties, and Application. Acc. Chem. Res. 44 (5) 322-332

IJCRT2009110 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ 833


http://www.ijcrt.org/
https://www.sciencedirect.com/science/article/abs/pii/0043164895067728#!
https://www.sciencedirect.com/science/article/abs/pii/0043164895067728#!
https://www.sciencedirect.com/science/article/abs/pii/0043164895067728#!
https://www.sciencedirect.com/science/journal/00431648
https://www.sciencedirect.com/science/journal/00431648/194/1
https://scholar.google.co.in/citations?user=vwH_jr0AAAAJ&hl=en&oi=sra
https://scholar.google.co.in/citations?user=5qGwPpEAAAAJ&hl=en&oi=sra
https://www.tandfonline.com/doi/abs/10.1080/10934529.2015.1109408
https://www.tandfonline.com/doi/abs/10.1080/10934529.2015.1109408
https://www.tandfonline.com/lesa20
https://www.tandfonline.com/lesa20
https://pubs.rsc.org/en/results?searchtext=Author%3AMiki%20Hasegawa
https://pubs.rsc.org/en/results?searchtext=Author%3AShoya%20Sakurai
https://pubs.rsc.org/en/results?searchtext=Author%3AMasafumi%20Andrew%20Yamaguchi
https://pubs.rsc.org/en/results?searchtext=Author%3ADaichi%20Iwasawa
https://pubs.rsc.org/en/results?searchtext=Author%3ANaho%20Yajima
https://pubs.rsc.org/en/results?searchtext=Author%3AShuhei%20Ogata
https://pubs.rsc.org/en/results?searchtext=Author%3AShuhei%20Ogata
https://pubs.rsc.org/en/results?searchtext=Author%3AYudai%20Inazuka
https://pubs.rsc.org/en/results?searchtext=Author%3AAyumi%20Ishii
https://pubs.rsc.org/en/results?searchtext=Author%3AKengo%20Suzuki
https://doi.org/10.3892/mmr..6022
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Gurumoorthy%2C+Govindasamy
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Thirumaran%2C+Subbiah
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ciattini%2C+Samuele
https://doi.org/10.1002/aoc.4363
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Michelle+D.++Regulacio
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Neil++Tomson
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Sarah+L.++Stoll
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Guofeng++Wang
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Qing++Peng
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Yadong++Li

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 9 September 2020 | ISSN: 2320-2882
20. William Lawrence Boncher William Lawrence Boncher. 2010 Thermolysis of lanthanide dithiocarbamate complexes,
Journal of Solid State Chemistry, 183(1):52-56 -

21. Peter A. Ajibade, Johannes Z. Mbese & Bernard Omondi 2017. Group 12 dithiocarbamate complexes: Synthesis,

characterization, and X-ray crystal structures of Zn (Il) and Hg (Il) complexes and their use as precursors for metal
sulfide nanoparticles. Inorganic and Nano-Metal Chemistry, 47(2) 202-212.

IJCRT2009110 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 834


http://www.ijcrt.org/
https://www.researchgate.net/journal/0022-4596_Journal_of_Solid_State_Chemistry
https://www.tandfonline.com/author/Ajibade%2C+Peter+A
https://www.tandfonline.com/author/Mbese%2C+Johannes+Z
https://www.tandfonline.com/author/Omondi%2C+Bernard
https://www.tandfonline.com/toc/lsrt21/current

