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Abstract-The synthesis of two organotin(IV) 2-nitrobenzoate
compounds, diphenyltin(IV) di-2-nitrobenzoate (2) and
triphenyltin(IV) 2-nitrobenzoate (4) have successfully been
achieved by reacting the diphenyltin(IV) oxide and
triphenyltin(IV) hydroxide with 2-nitrobenzoic acid. The
success of synthesis was proven by spectroscopies of UV, IR
and NMR, while the purity of the compounds was determined
by micr()elemel analyzer. The antibacterial activities were
carried out on positive gram bacteria S. aureus and negative
gram bacteria E. coli. The result showed that compound 4 was
more active than 2 giving minimih inhibition concentration of
200 ppm (3.87 x 104 M), while compound 2 was not active at
concentration of 200 ppm. The chloramphenicol the control
drug also gave inhibition at the same concentration ie. 200
ppm, the only different is its halozone was bit bigger than the
compounds tested.
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L INTRODUCTION
Bacteria infection is health problem that happens a lot and
need serious treatment [1]. The bacteria infection treament is
usually performed by the use of antibiotic [2]. However in the
last decade there are many reports indicating that the bacteria
resistance toward antibiotics has sharply increased and has
caused lost in medical treatment [3].

The bacteria resistances is caused by few factors, one of
them is gene mutagenic [4]. Gene mutagenic causing bacteria
produces enzyme that inactivate the antibiotic work and protect
the antibiotic difuse to intracellular of bacteria [S]. The bacteria
resistance towards antibiotic occur at certain dosage and
indicated by no inhibition on bacterial growth observed[6[. The
use of antibiotic in high dosage is not a good solution in the
treatment of bacteria resistance [7].

The other alternative to get compound that is effective as
antibiotic is by synthesizing new compounds [8, 9]. The
derivative of organotin(IV) compounds is one of the compound
that has attracted much attention, this is due their strong
biological activities as they can be applied as antifungi,
antitumor, antiviral, anticorrosion, antimalarial as well as
antibacteria [8-20].

The activity slrath of organotin(IV) towards bacteria is
not only influenced by the number of organic groups bound to
Sn atom, but the type of organic groups also play important
role in the reactivity [10]. The phenyl group that is attached to
Sn tom has been known to have better biological activity than
aliphatic group [11, 13-19] and the more phenyl group bound
will directly correlate to the increase of antibacterial activity

[11].

Futhermore, the type of anions attached also play important
role as they will be secondary factor for the reactivity. Thus the
synthesis of organotin(IV) by varying the organic ligands other
than phen - aliphatic groups are important to be done.
Therefor, in this work we report the synthesis of 2
organotin(IV) c(an()und with 2-nitrobenzoic acid and test their
activity against positive gram bacteria S. aureus and negative
gram of E. coli.

II. EXPERIMENTAL

A. Materials

All reagents used were AR grade. Diphenyltin(IV)
dihydroxide ([(C¢Hs),Sn(OH,)]), triphenyltin(IV) hydroxide
([(CeH;5):SnOH), 2-nirobenzoic acid were obtained from
Sigma, sodium hydroxide (NaOH) and methanol (CH;OH)
were JT Baker products, and the control drug, chloramphenicol
were used as received without further purification. Positive
gram bacteria S. Aureus was obtained from laboratory of PGI
Cikini hospital, Jakarta, E. coli was obtained from Integrated
laboratory and inovation technology center, Universitas
Lampung.

B. Instrumentantion

Elemental analyses (CHNS) were C()alcted on Fision EA
1108 series elemental analyser. The UV spectra were recorded
in the UV region and were Egasured using a UV- Shimadzu
UV-245 Spectrophotometer. Measurements were performed in
I mL guartz-cells. Solutions were prepared us@ii8imethanol as
the solvent with concentration of 1.0x10-5M. IR spectra were
recorded on a Bruker VERTEX 70 FT-IR spectrophotometer
with KBr dis@lin the range of 4000-400cm-1. IH and 13C
NMR spectra were recorded on a Bruker AV 600 MHz NMR
(600 MHz for 1H and 150 MHz for 13C). All experiments
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were run in DMSO-D6 at 298K. The number of runs used for
IH experiments were 32 with reference at DMSO signal at 2.5

ppm, while the 13C were 1000-4000 scans with the reference
DMSO signal at 39.5 ppm.

C. Preparation of Organotin(IV) 2-nitrobenzoate

The preparation of the organotin(IV) 2-nitrobenzoate
compounds used in this work were performed follwoing the
procedures we reported previously [8, 13-19]. These
procedures were adapted from the published literature [11]. As
an example the procedure in the preparation of diphenyltin(IV)
di-2-nitrobenzoate was as follows:

0.867 g (3 mmol) compound 2 in 20 mL of methanol was
add @y ith 2 mole equivalents of 2-nitrobenzoic acid (1.002 g)
and was refluxed for 4 hours at 60 — 61°C. After removal of the
solvent by rotary evaporator, the compound [(C6HS)25n(2-
0O0OCC6H4(NO2))2] which was obtained was dried in vacuo
until they are ready for analysis and further use for antibacterial
activity test. The average yields were more than 90 %. The
same procedure was also adapted in the preparation
triphenyltin(IV) derivatives, [(C6HS5)35n(O0OCC6H4(NO2))],
one mole equivalent of 2-nitrobenzoic acid was added.

D. Antibacterial Activity Test

Antibacterial activity test by diffusion and dilution methods
were performed based on the procedures used previously in our
group [8, 22]. In this work the bacteria used were §. aureus
and E. coli. The control positive used was chloramphenicol.

III. RESULTS AND DISCUSSION

The syntlais of organotin(IV) compound derivatives, ie.
diphenylitun(IV) di-2-nitrobenzoate (2) and triphenylitun(IV)
2-nitrobenzoate (4) have been conducted by the reaction of the
diphenyltin(IV) dihydroxide (1) and triphenyltin(IV) hydroxide
(3) with 2-nitrobenzoic acid based on the procedure previously
utilized [9,10.14,17.19-21.24]. The two compounds prepared

bond between Sn and oxygen atom in carboxyl group from 2-
nitrobenzoate has been formed. Other characteristic stretchs
were the present of C=0 stretch at 1493.2? and 153627 cm'’!
indicating the present of carbonyl in 2%, Similar patterns were
also observed for compound 4.

TABLEIL. THE MOST IMPORTANT IR BANDS OF THE COMPOUNDS
SYNTHESIZED
Compound 2 4 References (cm ')
Sn-Cl - - 410-320
Sn-0 T19.86 725.39 B00-400
Sn-0-C 1079.61 107175 1250-1000
Sn-ph 10762 1074.9 1100-1000
Cc=0 1403.27 142577 1760-1600
CO- sym 1536.27 1639 85 1500-1400
C-H Aromatic 30613 3069.8 3100-3000
N-O 1536.27, 134733 1526.85, 133649 1585-1345

The analysis of UV spectroscopy produced hy,, values
from the compounds prepared. The results are presented in
Table 3. From these data, there are some important shiftings of
for each compound. The two compounds gave two main
characteristic bands from mw—na* and n—a* transition. As
example, in compound 1 the transition m—n* was observed at
204 nm, in compound 2, there were changes of A, for r—a*
transition to longer Ay, to 204 and 303 nm. The batochromic
shift is an indication that the substitution of ligand has occured,
lLe. oxygen atom in oxide group has been replaced by oxygen
atom in 2-nitrobenzoate [8-19, 23]. The n—x* transition in 3
was due to the presence of free electron fair of oxygen in
carboxylic acid [23]. Similar observations were also observed
for compound 4.

were well racterized by means of some spectroscopy TABLEIIl.  THE huw OF THE UV SPECTRA OF THE ORGANOTIN(IV)
techniques as well as based on the microanalytical data. The COMPOUNDS
antibacterial activities were then taken against §. aureus and E.
. _ . = Ao (NM)
coli. The results of microanalytical data of all compounds are Compound " "
presented in Table 1. The results obtained are very close to the o nomn
theoretical yield. 1 204 -
2 204 303
3 206
TABLE 1 MICROANALYTICALDATA OF THE COMPOUNDS SYNTHESIZED
4 215 290
Elemental Analysis found (Calculated)
Compounds
C H N
2 51.57(51.24) 2.98 (2.86) 463 (4.59) 'H and °C NMR data of the compounds synthesized are
4 58.14 (57.97) 3.68 (3.62) 271 (2.66) shown in Table 4. By careful analysis, the data for compounds

The most important vibrations of IR spectra for the
compound synthesized are shown in Table 3. The characteristic
of compound | appeared at 729.3 em” which is stretch for Sn-
O bond. When 1 was converted to 2, the new stretchs at
1079.61 appeared and it was from vibration of Sn-O-C bond.
This indicated tjat the Sn-O bond in 1 has broken and new

prepared have been compared with the previous available [8-
19, 24-26]. In 'H NMR, the chemical shift (6) of phenyl proton
bound to Sn atom as expected appeared in the range of 7.45-
747 ppm, while the chemical shift of proton benzote were at
7.79-7.89 ppm. The “C NMR of the phenyl bound to Sn atom
gave & at 127-129 ppm and the carbon benzoate at 137. The
chemical shift (3) of carbon carbonyl as exptected appeared ad
166-167 ppm [8-19, 24-26].
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TABLEIV.  'HAaND "C SPECTRA OF THE ORGANOTIN(IV) COMPOUNDS Research and Community Services, The Ministry of Research,
Hin ] Technology and Higher Education, Indonesia. that provided
Compound | H in phenyl (ppm) henzoate d(tiem phenyl fund for this project to be undertaken through Penelitian
(ppm) and benzoate (ppm) Disertasi Doktor (Doctoral Research Grant Scheme) 2019 with
H? & H6 7.45 C1-6 (phenyl): 126 8 ; C7 contract number 858/UN26.21/PN/20 19, Ap[‘il 8, 2019.
- (d.4H); H3 &HS 7.79-781 167.06; C8 1302;C9
- 7.47 (1. 4H); H4 (m) 130.4; C10 131.1: C11-
757(1.2H) C13 132.15 REFERENCES
C1-6 (phenyl): 128.4 —
H2&H6 7.47 128.7: CT: 166 .64: C8: [1]  AM. Alkout, A.A. Zorgani and H.Y. Abello. “Prevalence of bacterial
4 (d.6H); H3&HS 7 88-780(d) | 131.45:C9: 130.3; C10: infection among hospital traumatic patients in relation to ABO blood
752(16);H4 750 136.76: C11: 1374; group, Journal of Biomedical Sciences, vol. 2, pp. 1-4,2013.
Cl12-C13: 1292 [2] LK. Paterson, A, Hoyle. G. Ochoa. C. Baker-Austin and & N.G.H.
Taylor , “Optimising Antibiotic Usage to Treat Bacterial Infection,”
Scientific Repots, vol. 6, p. 37853, 2016.
TABLE V. MIC VALUES OF ALLCOMPUNDS TESTED COMPARED WITH [3] J.E. McGowan, Jr., “Economic impact of antimicrobial resistance.”
CHLORAMPHENICOL Emerg Infect Dis, vol. 7, pp. 286 —292, 2001.
Minimum inhibitory concentration (MIC) (in x 10 M [4] N. Woodford and M.J. Ellington, “The emergence of antibiotic
Compounds o i { ) ¢ ) resistance by mutation,” Clin Microbiol Infect., vol. 13(1) pp.3-18,
S. aureus E.coli 2007.
Chlormaphenicol 6.19 6.19 [5] F.C. Tenover, *Mechanisms of Antimicrobial Resistance in Bacteria,”
2 496 4.96 The American Journal of Medicine. vol. 119 pp. S3-510, 2006
4 387 387 [6] L.A. Richardson, “Understanding and overcoming antibiotic resistance,”
: : PLOS Biology. vol. 15.pp. e2003775,2017.
i i Lo i [7] P.K. Mantravadi, K.A. Kalesh, R.C.J. Dobson, A.O. Hudson and A.
The antibacterial activities have been determined by Parthasarathy,  “The  Quest  for  Novel  Antimicrobial
diffusion method tp the compounds(2 and 4, and the result Compounds:Emerging  Trends in  Research, Development,  and
obtained are shown in Table 5. This method has been used to Technologies,” Antibiotics, vol. 8, no. 8, pp. 1-34,2019.
find the most effective concentration of the compound tested as (8] 5;\ *{ﬂd', EI ;‘CF'WW’-‘EF NO‘f"ﬂ'lDJ’_s , T. | _SL}%TL'D_;\"':‘ Yﬂﬂdf;
e Lo Lt s gy e “Antibacteria ctivity Test o iphenyltin ibenzoate  and
(?llllbd(.lell'l‘dl dge.nt. The l'dl‘l() of ll]h.l]f}ltlf)l] zone dgdm?t Triphenyltin{IV) Benzoate Compounds against Bacillus substilis and
(‘()!](Je}]trdtl()l] of compound tested were evaluated to know their Pseudomonas aeruginosa”, Asian J. Microbiol. Biotech. Env. Sei., vol.
effectivity. The data revealed that the two compounds tested 20,n0. 1. 113-119, 2018
againts the two eria, §. aureus dan E.coli produced various [9] W. Rehman. A. Badshah, S. Khan, LT.A. Tuyet, Synthesis.
inhibition zone. Compound 2 was active atfbncentration of characterization, antimicrobial and antiumor screening of some
200 ppm or cqual 3.87?&104 M for 4, while compound 2 was diorganotin(IV) complexes of 2-[(9H-Purin-6-ylimino)]-phenol, Eur. J.
P PP —— ati . ot . Med. Chem.. 44, 3981-3985, 2000
not active at concentration 200 ppm, and it started to show ) _ " _
activity at concentration of 300 ppm (equal to 496 x 1074 M), (10] L. Pellerito, L. Nagy, “Organotin(IV)™ complexes fomed with
. o h .y o - biologically active ligands: equilibrium and structural studies, and some
The control positive drug fhloramphenical was also having biological aspects,” Coord. Chem. Rev., vol. 224, pp. 111 — 150, 2002.
}nhlbm()n u)ncent‘mtl(m‘ at ‘200 ppm (6.19 x 107 M) although [11] A. Szorcsik, L. Nagy, K. Gadja-Schrantz, L. Pelkrito, E. Nagy, ET.
its halozone was little bit bigger compared to the compound 4. Edelmann, “Structural studies on organotin(IV) complexes formed with
The results reported here were strengthend our previous results ligands containing {S, N, O} donor atoms”, J. Radioanal. Nucl. Chem.,
[8,22]. These indicated that the organotin{IV) compounds vol. 252, no. 3, pp. 523 — 530, (2002).
showed a promising result as new antibacterial drug [8, 22]. [12] E.R.T. Tiekink, “Structural Chemistry of Organotin Carboxylates: a
Review of the Crystallographic Literature,” App. Organomet. Chem..
vol. 5, pp. 1-30, 1991.
IV. CONCULSIONS [13] 5. Hadi. M. Rilyanti. Synthesis and n virro anticancer activity of some
organotin(IV) benzoate compounds,” Orient. J. Chem., 26, 775-779,
The preparation of two organotin(IV) compound with (2010
ligands of 2-nitrobenzoic acid has succesfully been carried out [14] S. Hadi. M. Rilyanti, Suharso, “In Vire Activity and Comparative
and has also been tested as antibacterial activities against S. Studies Of Some Organotin(IV)  Benzoate Derivatives Against
aureus and E. coli. The halozone of each compound tested was _L"Sﬁ‘g‘em'a Cancer Cell: L-1210,” Indo. J. Chem., vol. 12, pp. 172-177,
measured and compared with chloramphenicol as the control (1) ; [j[;ad' - R “The Antfuneal Activity T. ‘s
e . ) at wrae P, . i, B. Imwan, Effi, “The Antifungal Activity Test of Some
positive. Compound 4 gave result lhfl[ was quite similar to the Organotin(IV) Carboxylates.™ J. Appl. Sci. Res., vol. 4, pp. 1521-1525,
control drug. From this work, we believe that these compounds 2008,
will be avallab‘le f(‘r future applications as antlbactepal dru‘g. [16] S. Hadi , M. Rilyanti, Nuwhasanah, “Comparative Study on the
However we still aim to have better and stronger antibacterial Antifungal Activity of Some Di- and Tributyltin(IV) Carboxylate
drug. Compounds,” Modem Appl. Sci., vol. 3, no. 2, pp. 12-17, 2009.
[17] H. Kurniasiah, M. Nurssalam, B. Iswantoro, H. Afiyani, H.L. Qudus. S.
Hadi., *The Synthesis, Characterization and Comparative Anticomrosion
; Study of Some Organotin(IV) 4-Chlorobenzoates,” Onent. J. Chem.,
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