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ABSTRACT

Tuberculosis (TB) is one of the oldest known human diseases and is still one of the biggest Killers of infectious diseases that kill five thousand people
every day, New drugs are needed 1o stem the TB epidemic by studying the synthesis of complex compounds that can be developed as anti-berculosis
agents. Two new complexes of dithiocarbamate, methyl isobutyl dithiocarbama (11} and methyl isobutyl dithiocarbamate phenanthroline-
tellurium(IV) were syifglesized using an “in situ” method by reaction complexes ina 113 molar ratio in refluxing ethanol, The complexes wens
characterized by using Ultra Violet Visible (UV-Vis), Fourier Transform Infra Red (FT-IR), Nuclear Magnetic Resonance (NMR), conductivity, and
melting point, The result UV-Vis 1o methyl isobulyl dithiocatbamate Zn(Il) and methyl isobutyl dithiocarbamate phenanthroline-tellurium(IV) each of
them is 212 nm and 211 nm electronic transition is @ —» 1% of C82 and N=C=8. Infra-Red absorption spectm at wave number Zn(I1) methy] isobutyl
dithiocarbamate 374" and methyl isobutyl dithiocarbamate phenanthroline-tellurium(IV) 364**" is coordination occurred dithiocarbamate ligands
and atoms M=S. "'C NMR (ppm) spectra Zn(ll) methyl sobutyl dithiocarbamate 2000, 28.0, 433 64.5, "HNMR. (ppm) 0976 (d), 0.962 (d), 2.3 (mn),
27704d), 3455 (s), 3755 (dyand 13C NMR (ppm) methyl isobutyl dithiocarbamate phenanthroline-tellurium(IV) 25.0, 30.3, 64.6, 73.3, 124.0, 126.3,
127.7, 136.9, 146.2, 159.3,205.0. "HNMR (ppm) 2.040 (s}, 3.25 (d), 4.25 (m), 2800 (d), 7.556(d) 7.713 (s}, 8.25 (d). Complex characterization using
UV-Vig, IR, and NMR showed that complexes are successfully synthesis. The bio-assay results show these complexes are polential as anti-uberculosis
agenls.
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INTRODUCTION In this study. dithiocarbamate complexes were synthesized using
Zn () and Te (1V) EBBplexed with methyl isobutyl
dithiocarbamate  ligand. The synthesized compounds were
characterized by UWV-Vis  spectroscopy.  FI-IR. NMR,
conductometry, and meling point. The biwactvity of the
compounds was tested against M. mbercnlosis.

Tuberculosis (TB) 15 an  infectious disease caused by
Myeobacterium tuberculosis. This bacterium is a very strong
bacillus bactenia that need years of treatment. The number of
tuberculosis patients is increasing, especially with the presence of
multi-drug resistance (MDR) to M. mbercilosis which makes the
situation more worryimg. Drugs that have toxieity to M
tuberculosis generally have a long treatment period. This can

MATERIAL AND METHODS

cause problems if the patient treatment is not continuous !, Long-
term drug use also has side effects. Therefore, the synthesis of
new drugs with high inhibition and toxicity to M. tubercilosis is
needed *.

Antimicrobial compounds found in nature have been widely
studied meluding those from plants, ammals, and microorganisms
*. Some synthetic compounds, such as those based on
dithiocarbamate show biological activity which can be used as
antimicrobial agents *.

Dithiocarbamate 1s one of the ligands that can stabilize metal
complexes in high oxidation numbers *. An in-situ method is
widely used in the synthesis of dithiocarbamate complexes 7.
More than two hundred different types of new dithiocarbamate
compounds have been successtully synthesized and almost fifty
crystals structures known. In addition, some of the resulting
complex compounds have bioactivity such as anti-microbial,
anticancer and antioxidants %% 19,

The materials used in this study were: N-Methylisobutylamine,
C82, ZnCl2, TeCW, 2,9 dimethyl-1,10 Phenanthroline, Test
Bacteria (M. tubercuwlosis), Medium Lowenstemn Jensen, ethanol
PA, methanol PA, acetone PA, methylene chloride PA,
chloroform PA, n-hexane PA, acetonitrile PA, KBr.

Synthesis of methyl isobutyl dithivcarbamate ligand

To a (06 mL , 5 mmol) N-methyl 1sobutylamme  ethanolic
solution was added dropwise a (0.3 mL, 5 mmol) ca:SE in 10
mL of ethanol, at a temperature below 10 °C. The solution was
stirred for 15 minutes.

A solution of methyl isobutyl dithiocarbam:§fBgand in ethanol
was added to ZnCIED.408 gr: 3 mmol) dissolved in ethanol
(10 mL). The solution was stirred for 30 minutes. The precipitate
was then filtered and mserted in the desiccator until dried and then
crystallized with the appropriate solvent.
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Synthesis of Te (IV)Melso But DteP hen

Add solution of methyfERbuty! dithiocarbamate ligand (0,005
mole) to a mxture of 2,9 dimethyl 1-10 phenanthroline (0.208
gr L mrra and TeCl4 (0.26 gr; 1 mmol) in 10 mL ethanol. The
solution was stirred for 30 minutes. The precipitate was then
filtered and inserted in the desiccator until dried and then
crystallized with the appropriate solvent.

Characterization

7
Infrared spectra of the compounds were recorded as KBr discs
using Infrared SHIMADZU spectrophotometer, in frequency

4000-300 em™ . YH and 3¢ NMR spectra obtained using NMR
JEOL spectroscopy. Electronic spectral (Jblairm.lsing UV-Vis

Jenwey spectrophotometer 200-1 100 nm for 1073 M solutions

in ethanolic at 25°C., Melting points were obtained on melting
point type WRS-200, and Conductivity measurements were
made with ethanolic solutions usmg a Eutech Con 510.2 at

25°C forthe complex concentration of ]'[]'3 M.

Table 1. UV-Vis Data for Complexes and MelsoButDre ligand

Compound A (nm) Electronic transition Log ()
MelsoButDte 271 T = a* 5.593
Zn(IlMelsoButDie 212 T a* 1.025
Tel IVMelsoBuiDicPhen 211 = n* 1.536
Table 2. Characteristic IR band -[t‘ll‘l_1 ) of the syathesized complexes
12
Complexes WV(C=N) viC— N) Wi 5) WiM-5)
Aromatic
En(IhMelsoBumDie - 1510° qg1™ 1745
Te(IViMe lsoBulDiePhen m X X
1301 1490° 955™ 364°
s = stong, m = medium
Table 3. '*C and "H NMR data for complexes
Cotaplexes B NMR (ppim) 'H NMR (ppim)
Zn( 1M elsoBut Dic 20,0, 28.0, 43.3, 0.976 (d), 0.962 (d), 2.3 (m),3.770 (d),
4.5, 3455 (5), 3755(d)
Te(ViMelsoBulDicPhen 25.0. 303, 64.6, 2040 (5], 3.25 (d), 4.25 {m), 2.800 ().
733, 1240, 1263, 7.556(d) 7.713 (s), 8.25 (d),
127.7, 1369, 1462,
1503, 205.0
CHy
CH
/ 3 Hac\ Nj
HaG FtOH —
NG + s=—c=—s AT
H CHy H,yC 1?_—___3
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5
Fig 1. Synthesis reaction of methylisobutyvl dithiocarbamate ligand
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Fig 2 Synthesis reaction of Zn (1) MelsoButDie
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Fig 6. UV-Vis Spectrum of Zn (1) MelsoButDic
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Fig 8. IR Spectrum of Zn (11) MelsoButDie
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Fig 9, ! CNMR Spectrum of Zo (11 MelsoButDie
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Fig 10, 1H NMR Spectrum of Zn (II) MelsoButDic
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Fig 11. '*C NMR Spectrum of Te (IV) MelsoButDtcPhen
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Fig 12, 1[] NMR Spectrum of Te (I'V) MelsoButDicPhen
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Fig 13, Antibacterial test resolt against M. tubere nlosis, (a) rifampicin, (b) Zn(IDMelsoBotDte, (¢) Te(IV)MelsoButD e Phen
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RESULT AND DISCUSSION

The wield of synthesized complexes are. Te (IV)
MelsoButDtcPhen is 21.01 % and Zn (1) MelsoButDte is 74.47
%. The melting point for Te (IV) MelsoButDtePhen is 110-

0 0
112C and for Zn (II) MelsoButDte is 150-152 C. The
conductivity of the synthesized complexes is less than 65 [s/im]
which mdicates that the complexes are non-clectrolytes.

UV-Vis spectra

Dithiocarbamate complexes generally have two mam  bands.
Band [is a transition 7 — 7 *, band I occurs due to the transter

of metal charges to ligands 7*! !, The shift in the band I for al
complexes have been synthesized detected a wavelength between
210-300 nm which is an intralig and transition & — 7 * of the CS2

group.
Spectroscopy

From the IR spectra data of the dithincarbanmcnmplmcs as
known that thgimportant absorption paths are w(C=N), v C=8),
and v (M=5). Infrared spectra of the complexes showed that the v
{C=N) band is in the regions 1450 - 1510 em'. The unsplitting
band of w{C=S) m the region 930 - 1000 cm' indicates the
alemate nature of the chelated dithiocarbamate ligands *7. The
w(M-5) stretching frequency was observed in the range 364-380
1
em'!
NMR spectra
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The selected NMR chcraal shifts of the synthesized complexes
are shown in Table 3. In the C-NMR spectrum for the Zn (1I)
MelsoButdte, there are 10 carbon atoms with 8 aliphatic carbon

atoms and 2 carbon atom attached to the sulfur group (CSz) 1
The presence of sobutyl is showed by presence peak at 20.1,
28.0, 43.3 ppm derived from two methyl carbon (-CH3), one
tertiary carbon (- CH -), and one carbon methylene (-CH32-). The
chemical shifts of N-CH3 showed by presence peak at 64.5 ppm.
The peak at 203.9 derived from carbon bonded to the sulfur
group. The H-NMR spectra for Zn (11) MelsoButDte presence of
1sobutyl in the by a high doublet peak at 0.976 and 0.962 ppm
derived from the proton resonance of 2 methyl groups (-CH3)
having one proton neighbors. Multiple peaks at 2.3 ppm comes
from in tertiary carbon (-CH-), and doublet peak at 3,770 and
3,755 ppm indicates the presence of proton from methylene
group (CH2). The existence of singlet peaks at 3.455 ppm is
proton resonance i the methyl (-<CH 3) group bonded to the
nitrogen atom.

In the C-NMR spectra for Te(IV) MeisoButDtcPhen, there are
19 carbon atoms with 4 aliphatic carbon atoms, 12 conjugated
carbon atoms, 2 carbons attached to phenanthroline and 1 carbon
atom attached to the sulfur groups (CS:z). The presence of
1sobutyl s indicated by a peak at 25.0, 64.6 and 73.3 ppm denved
from two methyl carbon (-CH3), one carbon methylene (-CH2-)
and one tertiary carbon (-CH-). The presence of carbon from
the methyl group attached to the Nitrogen (N-CH3) atom 1s
shown at the peak at 30.3 ppm. In addition to the presence of
1sobutyl compounds, and methyl groups attached to nitrogen
atoms, there are 6 peaks which have a farly high chemical shift
such as peaks at 124.0 126.3. 127.7, 136.9, 146.2 and 159.3 ppm.
the phenanthroline compound. The peak at 205 ppm comes from
the carbon bonded to the sulfur group. The H- NMR spectra of
Te (IV) MelsoButDtcPhen. the isobutyl presence is also known

with the doublet peak at 2.040 ppm dernived from the proton 2
resonance of the methyl (-CH3) group having one neighboring
proton, the very weak peak at 3.25- 4.25 ppm comes from the
resonance of the methylene proton (CH2Z) and the methine
proton (CH). The high peak at 7.793 ppm comes from the proton
in a methyl group (CH3) binding to the amine group and 2
methyl groups in the phenanthroline. The presence of peaks at
7.564, 7.548, 8.243 and 8239 ppm mdicates the resonance of
proton dienicized diene in phenanthroline compounds.

Antimicrobial Activity

The antibacterial action of the complexes on M. tuberculosis was
studied by L] method with concentrations of active compounds 1s
0,003 ppm. The results of the antituberculosis test showed that
the complex has potential as a drug of tuberculosis, which is
characterized by the absence colonies of M. tuberculosis bacteria
that grow on the test media. Dithiocarbamates complex is
bactericidal in M. tuberculosis cells. This complex can inhibit
activity in the cytoplasm thus disturbing the mtegrity of microbial
cell membranes. If the function of the cytoplasmic membrane is
disrupted, cell damage or cell death anses, as a result, microbes
will die'.

CONCLUSION

Based on physical measurements the complexes of Zn (II)
MelsoButDie and Te (IV) MelsoButDtcPhen can be synthesized
using an in-situ method by addition of metals in solution in a
secondary amme and carbon disulfide solution. The syntheszed
complexes have potential a s anti-tuberculosis is shown grown of
M. mberculosis colony.

ACKNOWLEDGMENT

The author would like to thank the Education Fund Management
Institute (LPDP). for funding support in our research, we would
like to thank Ms. Haslinda 5.51, Ms. Kartim 5P, Bp. Sugeng and
Rizal Irfandi who participated m the analysis of Mycobacterium
tuberculosis at the Microbiology Research Center of Hasanuddin
University, Makassar, Indonesia.

REFERENCES

1. Francis J. Drug Resistant Tuberculosis: A Survival Guide for
Clinicians. Curry National Tuberculosis Center. 3™ ed.
Califormia: UCSF ; 2011, p. 24,

2. Aini Q, Yovi I, Hamidy M.Y. Gambaran Efek Samping
Obat Antt Tuberkulosis (OAT) Limi Kedua pada Pasien
Tuberculosis-Multidrug Resistance (TB MDR) Poliklmik
TB MDR RSUD Arnfin Achmad Provinsi Riau. JOM FK
2005 1(2): 1-13. {14/5/2018)

3. Clardy J. Fischbach M. Cumie C. The natural history of
antibiotics. Curr. Biol 200919 (11): 347441, (12/3/2017)

4. Manav N, Miishra AK, Kaushik NK. In vitro antitumor
and antibacterial studies of some PYIV) dithiocarbamate
complexes: Spectrochimica Acta Part A 2005; 65 32-35
(3/82018)

5. Hogarth G and  Faulkner 5. Cyclopentadienyl
ruthenmum [Ndithiocarbamate complexes Inorganic. Chimica
Acta 2006; 359: 101 8-1022.(6/7/2017)

6. Thrumaran S, Venkatachalam V, Manohar A, Ramalingam
K, Bocelli G, Cantoni A.Synthesis and characterzation of
bis(-N-Methy |-N-ethanoldithiocarbamato } M=Zn, Cd, Hg).
1. Coord. Chem 1998; 44:2R1-288. (16/2/2017)

7. Raya 1, Baba I, Yamm BM. New mxed hgands
complexes of samanum(lll) with dithiocarbamates  and
L 10-phenantroline. MIAS 2006; 10(1): 93-98. (23/52017)




g

Desy Kartina et al. Int. Res. J. Pharm. 2019, 10 (&)

Altat M., Monmim-ul-mehboob M, Adam AA, Schail
Sh. Mohammed IM, Anvarhusein AW, et al. Synthesis,
charactenzation and anticancer activity of gold(I) complexes
that  contain  tri-tert-  butylphosphine  and  dialkyl
dithiocarbamate ligands. Eur. J. Med. Chem 2015; 95: 464-
472.011/3/2016)

Nurmi A, Goldsteins G, Narvainen J, Pihlaja R, Ahtoniemi
T, Grohn O, et al. Antioxidant pyrrolidine dithiocarbamate
activates Akt-GSK signaling and 15 neuroprotective m
neonatal hypoxia-ischemia. Free Radical Biol. Med 2006;
40: 1776-1784. (10/11.2018)

. Alverdi V., Giovagnmi L, Marzano C, Seragha R, Bettio

F. Sitran 8, et al. Characterization studies and cytotoxicity
assays of Pt{ll) and Pdill) dithiocarbamate complexes by
means of FT-1R, NMR spectroscopy and mass spectrometry.
I Inorg. Biochem 2004; 98: 1117-1128. (19/1/2018)

11.

12

Kakoti D, Gogoil PK. Synthesis and Charactenzation of Cu
()  complexes of dithiocarbamates  with  different
substiments. TAJEC 2011; 6(2): 113-118. (1/5/2018)
Porcheron G, Garenaux A, Proulx J, Sabri M, Dozois CM.
Iron, copper, zink, and manganese transport and regulation
m pathogenic enterobactenia : correlations between strains,
site of nfection and the relative importance of the different
metal transport system for virulence. Front cell infect
microbial 2013; 3: 6-8. (%12/2018)

Cite this article as:

Desy Kartina ef af. Synthesis and charactenzation of methyl
1sobutyl dithiocarbamate complexes of Zn(ll) and Te(IV) and
their potential as anti-tuberculosis agents. Int. Res. 1. Pharm.
2019;10(6):

Source of support: Education Fund Management Institute, Malaysia, Conflict of interest: None Declared

Disclaimer: IR|P is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while
every effort has been taken to verify the accuracy of the content published in our Journal IRJP cannot accept any responsibility or lability for
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or
editorial board members.




SYNTHESIS AND CHARACTERIZATION OF METHYL
ISOBUTYL DITHIOCARBAMATE COMPLEXES OF Zn(ll) AND
Te(IV) AND THEIR POTENTIAL AS ANTI-TUBERCULOSIS
AGENTS

ORIGINALITY REPORT

12 .4 %8 %9

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

doaj.org 2
Internet Source %

Tomashyk, Vasyl. "Systems Based on ZnS", o 1
Multinary Alloys Based on II-VI Semiconductors, °
2015.

Publication
Erdal Canpolat. "Synthesis and formation of a 1
%

new vic -dioxime complexes”, Journal of
Coordination Chemistry, 9/20/2005

Publication

Submitted to La Trobe University . 1
Student Paper /0

Submitted to University of KwaZulu-Natal 1
Student Paper %

n Submitted to Imperial College of Science, " 1
(0}

Technology and Medicine
Student Paper




7 Emara, A.A.A.. "Structural, spectral and Y 1
biological studies of binuclear tetradentate metal °
complexes of N"30 Schiff base ligand
synthesized from 4,6-diacetylresorcinol and
diethylenetriamine", Spectrochimica Acta Part
A: Molecular and Biomolecular Spectroscopy,

20100915

Publication

tuberculosisscientist.blogspot.com Y 1
(0}

Internet Source

Sonia Bhardwaj, Anshuman Shukla, Sourav o 1
Mukherjee, Swati Sharma et al. " Putative °
structure and characteristics of a red water-

soluble pigment secreted by ", Medical

Mycology, 2007

Publication

Farkhanda Shaheen. "Synthesis,
L S . <%
characterization andin vitro cytotoxicity of
palladium(ll) complexes with mixed ligands. X-
ray diffraction study of C31H36CINPPdS2",
Applied Organometallic Chemistry, 08/2007

Publication

link.springer.com <%1

Internet Source

www.vetmedmosul.org <o, 1

Internet Source




Giovagnini, Lorena, Luca Ronconi, Donatella < 1
Aldinucci, Debora Lorenzon, Sergio Sitran, and °
Dolores Fregona. "Synthesis, Characterization,
and Comparative in Vitro Cytotoxicity Studies of
Platinum(Il), Palladium(ll), and Gold(lll)
Methylsarcosinedithiocarbamate Complexes”,

Journal of Medicinal Chemistry, 2005.
Publication
worldwidescience.or

Internet Source g <%1

Submitted to Higher Education Commission <%1
Pakistan
Student Paper

Mbese, Johannes Z., and Peter A. Ajibade. < 1
"Synthesis, structural and optical properties of °
ZnS, CdS and HgS nanoparticles from
dithiocarbamato single molecule precursors”,

Journal of Sulfur Chemistry, 2014.
Publication

17 Submitted to Shri Guru Gobind Singhji Institute < 1
of Engineering and Technology °
Student Paper
Submitted to (school name not available

Student Paper ( ) <%1

Tomashyk, Vasyl. "Systems Based on CdS", <%1

Multinary Alloys Based on [I-VI Semiconductors,



2015.

Publication
Submitted to Institut Pertanian Bogor
Student Paper g <%1

EXCLUDE QUOTES ON EXCLUDE MATCHES <5

EXCLUDE ON WORDS
BIBLIOGRAPHY



	SYNTHESIS AND CHARACTERIZATION OF METHYL ISOBUTYL DITHIOCARBAMATE COMPLEXES OF Zn(II) AND Te(IV) AND THEIR POTENTIAL AS ANTI-TUBERCULOSIS AGENTS
	by

	SYNTHESIS AND CHARACTERIZATION OF METHYL ISOBUTYL DITHIOCARBAMATE COMPLEXES OF Zn(II) AND Te(IV) AND THEIR POTENTIAL AS ANTI-TUBERCULOSIS AGENTS
	ORIGINALITY REPORT
	PRIMARY SOURCES


