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ABSTRACT

Thedithiocarbamate (DTC) ligands have al so proven to be excellent compounds due to their extensive applicationsas
fungicides, pesticides, vul canization accel erators. M ost of these applications are based on compl exation properties of
DTC ligandswith metal ions, especially withtransition metal ions. DT Cligandsreadily form chelateswith al transition
metal ions through its two donor sulfur atoms. The secondary diamine ligands, used as starting material for the
preparation of the metal complexes, were obtained in 80% yield by condensation of acetophenon with 1,6-
hexamethylenediaminein methanol followed by reduction of the Schiff base with NaBH,, in methanol. One-pot synthe-
sisfrom thisamine, carbon disulfide, triethylamine and CoCl,.6H,O gave colorless precipitates. The ultrasonic treat-
ment applied for preparation nanoparticles. The antibacterial activity of nanoparticles derivatives tested against
microorganism and compared with non-nano conditions. The resulting nanoparticles were characterized by X-ray
diffraction (XRD), infrared spectroscopy (IR) and scanning electron microscopy (SEM).

© 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Dithiocarbamate-containing coordination com-
poundsarewel | known and have been widely studied
becauseof their widebiologicd, industrid, agricultura
and chemica gpplicationd*¥. Thedithiocarbamatescan
be used as nitrogen-oxygen trapping agents, chel at-
ing agents of heavy metal§%4, vulcanizers, fungicides,
lubricantsand catalysts. They haveasobeenusedin
medi ci ne since the dithiocarbamate moeity has been
foundinavariety of biologicaly active molecules>?.

In thisview, we have synthesized complex with
dithiocarbamate. The ultrasonic treatment applied for
preparation of dithiocarbamate nanoparticles. Thecom-
plexeshave been charactersized by elementa andysis,
FT-IR spectra, NMR (*H and *3C). Theantifungal ac-
tivitiesof synthesized compoundswere studied Can-

dida albicans, Aspergillusflavus, Aspergillusnigar.
EXPERIMENTAL

Materialsand general methods

Thereagentsand sol ventswereof analytical grade.
1,10- Phenanthroline, amine, carbon disulfide were
purchased from Merck Company. *H and *C NMR
measurments were recorded on a Bruker 300 spec-
trometer (300 and 75 MH, respectively) in CDCI,, us-
ing TMS astheinternal reference. IR spectraof the
compounds as KBr-diskswererecorded intherange
of 400 — 4000 cm™* with a Mattson 1000 FT spec-
trometer. Mdting pointsof sulfonamidederivativeswere
determined on aGallenkamp melting point apparatus
and areuncorrected Powder X-ray diffraction (XRD)
was carried out on aPhilipsdiffractometer of X pert
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Company with monochromatized Cu Ka radiation. A
multiwave ultrasonic generator (Sonicator-3000;
Misonix, Inc., Farmingdale, NY, USA), equipped with
aconverter/ transducer and titanium oscillator (horn),
12.5 mmindiameter, operating at 20 kHz with amaxi-
mum power output of 600 W. Themicrodilution broth
method was used to determinetheantibacterid activity
of compounds against the bacteria: C. albicansATCC
10231, A. flavusATCC 9170, A. nigar ATCC 16404.

Synthesisof complex

1,6-Hexamethylenediamine (3.95 g) and two
equivalents of acetophenon (8.17 g) weredissolvedin
ethanol (25 mL) and the solution wasrefluxed for 30
min. After evgporation of the solvent thediaiminewas
obtained in form of yellow oil. N,N'-bis[a-
methyl (phenyl) methylene] hexanediamine(7.94 g) was
dissolved in methanol and the solutionwascooled to O
°C. Sodium borohydride (3.17 g) was added under
gtirring and themixturewas al owed to react over night.
The prouduct was washed with water and
dichloromethane. After filtration the sol vent wasevapo-
rated to obtain awithe oil that was identified asthe
product. N,N-bis a-methyl(benzyl)methanediamine
(0.51 g), triethylamine (0.05 mL) and carbon disulfide
(0.26 g) weredissolved in methanol (5mL) and stirred
for 5h. CoCl,.6H,0 (0.41 g) wasdissolved in 3ml of
methanol and added to the solution. A green powder
precipitated that wasfiltered and recrystallized from
chloroform (Figure 1).
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Spectradata

N,N’-bis[a-methyl(phenyl) methylene] hexa-
nediamine

IR (KBr-cm?) v (C-N), 1203.33; v (=C-H),
3062.35; v (CH,), 3857.53 - 2968.79; v (C=C),
1577.65; v (CH,), 1367.15, v (C-H, out-of-plane),
761.62; v (out-of-planering bend) 701.01.*H-NMR
(CDCl,, TMS, 300MH2) : 5(ppm) 2.59(s,6H, CH,),
7.35 - 7.95 (m, 10H, CH,), 2.20 - 2.29 (t, 4H,
NCH,), 1.80 - 1.82(d, 4H, NCH,CH,), 1.53 (s, 4H,
NCH,CH,CH,).
N,N-bis a-methyl(benzyl)methanediamine

IR (KBr -cm?) v (N-H) 3400; v (C-N),
1206.06; v (CH,), 1364.63, v (C-H, out-of-plane),
736.03; v (out-of-planering bend) 698.23. *H-NMR
(CDCl,, TMS, 300 MH2): 8(ppm) 7.22-7.34 (m, 10H,
-CH,), 4.81 - 487 (m, 6H, CH,), 3.60 - 3.74 (m,
4H,NCH-CH,), 2.54 - 2.59 (m, 4H, NCH,), 2.317
-2.47(m, 2H,N-H), 1.45- 1.47 (d, 4H,NCH,CH.,),
1.32 - 1.34 (t, 4H, NCH,CH,CH,).
Complex

IR (KBr-cm™) v (C-N), 1492.69; v (CS))_,
1238.02; v (CS,),, 949.61; v (C-N), 1128.65; v (C-
H, out-of-plane), 720.97; v (out-of-planering bend)
609.03; v (Co-S), 330.'H-NMR (DM SO-d,, TMS,
300 MH2): 8(ppm) 7.081 - 7.162 (m, 20H, 4 CH,),
0.815-3.99 (br, 8H,4CH,C H,; 8H,4NCH,, 8H, 4
NCH,CH,; 8H, 4 NCH,CH,CH_; 6H, CH,).
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Figurel: Thestructureof complex
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BC-NMR (DM SO-d,, TMS, 300 MH2): 3(ppm)
19, 20.5, 26.5, 28.5, 50, 57.5, 128, 129, 130, 205.

Synthesisof dithiocar bamatenanoparticles

Ultrasonic device was employed to improve the
dispersibility of the complex dithiocarbamate
nanoparticles dispersed in agueous solutions. To pre-
pare the complex dithiocarbamate precursor amount
of ligand with concentrations of 2M was added to
the 1M solution CoCl,..6H,O was added to the solu-
tion. Then the suspension was ultrasonically irradi-
ated with ahigh-density ultrasonic probeimmersed
directly into thesolution. Theobtaned suspension was
allowed to agefor 90 min. The precipitate was sepa-
rated from mother liquor by using a centrifuge at
4000 rpm for 1 min, and at least 2 cycles of washing
(using 25 °C deionised water) and centrifuging were
required to removal of theresidual impurities. The
final product wasdried at 50 °C in a vacuum system.
Theworking parametersof the ultrasonic devicewere
70kHz and 50 W/cm?*

Characterization of nanoparticles

X-ray diffraction (XRD) techniquewasusedto de-
terminetheingredientsof thesample. Theaveragecrys-
tallite S ze of the as-prepared dithi ocarbamate complex
nanoparticlesisabout 50 nm, according to the Debye-
scherrer formula: D = 0.9\ B cos 0 (Figure 2). The
morphology of nanopartideswasobserved usngascan-
ning e ectron microscopy (Figure 3).
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Figure 2 : The XRD pattern of complex dithiocar bamate
nanoparticles.
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Figure3: SEM photographs of the sample dithiocarbamate
(thescalebar is1 pm).

Invitroantibacterial activity

Thecompoundshavebeen screened invitro against
Escherichiacoli, Klebsella pneumoniae and Saphy-
lococcusaureus, Bacillus subtilisVariousmethods are
availablefor theeva uation of theantibacterial activity
of different typesof drugs. However, themost widdly
used method consistsin determining the antibacterial
activity of thecomplex isto additin known concentra-
tionsto the cultures of thetest organisms.

Discdiffusion assay

Method of paper disc diffusion 60ugr concentra-
tion solution of dithiocarbamatewas prepared, and the
antibacteria activity of thedithiocarbamateagainst Es-
cherichia coli, Klebsiella pneumoniae and Saphy-
lococcus aureus and Bacillussubtiliswasstudied. The
bacterium suspens on concentration was controlled as
5x10°-5x10° cfu/ml; thediametersof filter paper were
5 mm, and for the experiments, flat plateswereincu-
bated at 30-35°C (bacterium) for 18-24 h. Their inhi-
bition diameter (including filter paper) was measured
withavernier caiper.

Invitroantibacterial study

Intheantibacterid study (TABLE 1) of somesyn-
thesized complexeswastested against pathogenic bac-
terial strains such as Escherichia coli, Klebsiella
pneumoniae and Saphylococcus aureus and Bacil-
lussubtilisusing thedisc diffuson method. Gentamycin
was used asreference drug for bacteria. Ingenerd, the
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compounds showed significant antibacterid activity and thebacterid strainswith thezoneof inhibition.

TABLE1
Zone of inhibitation (mm)
No. Complexes — - - - - —
Escherichiacoli Klebsiella pneumoniae Staphylococcus aureus Bacillus subtilis
1 dithiocarbamate complex 18 18 17 17
2 Nano dithiocarbamate complex 23 23 20 20
DISCUSSION REFERENCES

Inthisresearch project an attempt hasbeen made
to build the complex dithiocarbamate and while sepa-
rating them, this compound woul d be recognized with
the use of spectroscopic techniques. Thesynthesis of
this substancewould be significant from the perspec-
tiveof separation and production. Furthermore, thissub-
ganceby having theunique property of ultrasonicwaves
aretransformed into nano by the use of ultrasonic de-
vice. Thesizeof particleswere measured by usingthe
current relationsand methodslike XRD and SEM. In
addition, the antibacterial and antifunga properties of
this substance were studies both in normal and nano
conditions. When complex dithiocarbamateistrans-
formed into nano form the proportion of surfacetovol-
umewill beincreased. Theincreaseinthe surface of
particles decreasesthe surface pressure and causesthe
distant changeamong the particlesor eventhedistance
among theatomsof particles. The changeinthedis-
tance among atomsof particlesand high proportion of
surfaceto volumein nano particleswill havethesame
impact onthe properties of substances. Therefore, the
synthes zed nano particlesof dithiocarbamate havethe
capability of being antibacterial and antifungal in com-
parison to their normal forms. The dithiocarbamte
nanoparticlesisof antibacteriad and antifungd activities
morethan bulk (non-nano) forms.
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