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Figure 2: Variation of the refractive index as a function ofwavelength for ZnO thin film.
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Figure 3: The examination of the extinction coefficient as a function of wavelength for CdO thin film.
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Figure 4: The examination of the extinction coefficient as a function of wavelength for ZnO thin film.

From the figure 3 and 4 it is observed that extinction cocfficient varies with the wavelength. Its value
1s found to decrease with increase in wavelengths. The annealing effect is effective for the values of extinction
coefficient. The extinction coefficient of CdO & ZnO thin films 1s quite different as compa:ed to the values of
extinction coeﬂment of CdS & ZnS thin films {26-27]
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Figure 5: \nrmuon of the real dielectric constant as a functnon of wavelenwth for CdO thin film.
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Figure 6: Variation of the real dielectric constant as a function of wavelength for ZnO thin film.

From the figures 5 and 6 it is observed that real diclectric constant of CdO and ZnO thin films varies
with the wavelength. The annealing effect influences the value of real dielectric constant. These values are
quite different from those of CdS and ZnS thin films. Data of real and imaginary dielectric revealed that the
value of the real part is higher than that of the imaginary part [28-29],
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From the figures 7 and 8 it is observed that imaginary dielectric constant of CdO and ZnO thin films
varies with the wavelength. The annealing effect influences the value of i Lmagmary dlelemm: constant. These
values are quite different from those of CdS and ZnS thin films [30-3 1].
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3 RESULT AND DISCUSSION
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Figure 1 XRD of Cd;Zn,S thin film.
The CdZn.S thin film was charactenized by the
NRD technique, The zine 1ons concentration was
vaned by Keeping all other parameter constant,
The figure 1 shows the X- ray diffraction pattern
of Cdy.ZnS thin film, The xrd analysis suggest
that as deposited Cd,Zn,S films have  Zinkosite
ciystal stucture with the xrd peaks corresponding
w (110), (101), (200), (I'L1), (201), (301), (202),
(310) and (131). The qualitative analysis results,
peak list, Structure parameters, Lattice constant

Table 3: Structure Parameter of Cd;+Zn,S thin

film,
Data set | Phase Name | Element | x Y/ 7
name
Sl ZnY 6512514 Y 0,22 0.35 0.06
Sl ZnY6Si2514 Zn 0.00 0.00 0.20
Sl ZnY 6512514 Si 0.33 0.66 | 0.64
Sl ZnY6Si2514 S 033 0.66 | 0277
Sl ZnY 6512514 S 091 0.15 | 0.03
Sl ZnY6Si2514 S 047 058 | 0.79
S Zinkosile Zn 0.00 0.00 | 0.00
Sl Zinkosite S 0.18 0.25 0.46
Sl Zinkosile (0] 0.12 0.25 | 0.76
S Zinkosile (0) 035 | 0250 | 045
Sl Zinkosile [0) 0.1267 | 0.06 | 032
Table 4: Lattice Constant of Cd,.Zn.S thin
film.

Data name a(A) b(A) c(A) | alpha | beta | gamma

S1 97571 | 97571 | 5.6400 90 90 120
51 8.5600 | 6.7460 | 4.7740 90 90 90

Phase name alA) b(A) c(A) | alpha | beta | gamma
ZnY6Si2514' | 197571 | 99571 5.64 90 90 120
Zinkosite $.5600 | 6.7460 | 4.7740 90 90 90

Table 5: Crystal structure result of Cd;.Zn,S
thin film. ;

and crystal structure results are tabulated in tables PRANTEIE Fornnlam DB card
1. 2,345 and 6[21-23]. ' Anber
Table 1: Qualitative analysis result of Cdy.Zn,S ZnY 6512514 | S148i2 Y6.Zn | 4302810
thin film. : Zinkosite 048 Zn 9009831
Phasc name Formula DB card number ; 3
st - — ‘--T..able 6: Structure determination of Cd; Zn.S
ZnY0S12514 S14 812 Y6 Zn: | 4302810, thin film. TGN EER .
Zinkogile 048 Zn 9009831 Phase name | Atomic coords Of indep.
Phase name Formula DB card number (1 y ¥ reflns
_£nYG68:2514 | S148i2 Y6.Zn, | 4302810 ZnY6Si2S14 | Fractional coords 112
Zinkosile O4 SZn 2009831 1 3 g }
Zinkosite Fractional coords 91
~_Table 2: Peak List of Cd,,Zn,S thin film.
No | 2thela{deg) D Height | FWHM(deg) (1ITI!N Lattice
(ang ) { (eps) Size Striin ) T-nn:rclun-?m:c
(“m) \ 260 - Ll::u- ,I:omln\.
1.56 0.0928
1 10 08 19 55 200
3 1393 2640 | 240 053 16360 | 00076 %
150 +
250 [ 004356 1
1 15 80 2500 86 3.45
E 100 ~f
732 | 0.0099
{ (CIRIE ] 1 539 130 1.31
(ot R ) RO ISRV I R Tk o
s | ono2n 1338 | 26 1.6 G4 (00N
- l\lo 0.".‘ ﬂ'C 5 &16 ﬂlﬂ 1.‘0 ®
Composition(x)
Figure 2:  Graph between the composition
parameter (x) with film thickness.
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LELEFEECT OF COMPOSITION
PARAMETER ON THE FILM
: THICKNESS
The 2GS thin Bilms were epared by varying
the composition parameter () te. Zn content by
Reoping all other parameters constant throughout
tho experiment. The value of Zn content was taken
wbe e N =0 02 04 06 08 &I 10 s
observed that the thickness of the filin decreases
With nerease e the value of x for the constant
deposition temperature 704°C, constant pH = 10
and canstant deposinan fime of 60 muinute a8
showh in figure 2 24-25)

| 10
| a time= 00MIN ph= 10emps 72°0C
|
i 8
| > |
I A
[ 8 s
| &
Jla v
]
t
0 <+ i s b g s s Ny
0 [P BRI YRR | e T 12
! Compaosition x

!

Figure 3: Graph between the

composition
parameters with grain size, i

T 32 EFFECT OF COMPOSITION

PARAMETER ON GRAIN SIZE

The X= ray diffraction pattern of the film obtained
for various composition were studied  for
mensuring the grain size by using the Debye ~
Sherrer's  formula. Variations in grain size with
the composition parameter (x) were observed from
the figure 3. It is observed that the grain size
decreases as the Zn content increases. From this it
cun be conclude that reduction in grain size
improves the quality of the film which is useful for
the photovoltaic application [26].

CONCLUSION

The xrd analysis suggest that as deposited Cd,.
ZnS films have | Zinkosite crystal structure with
the xrd peaks corresponding to (110), (101), (200),
(111), (201), (301), (202), (310) and (131). The
qualitative analysis results, peak list, Structure
parameters, Lattice constant and crystal structure
results shows that obtained film is polycrystalline
in nature with some amorphous phase having D. B.
number4302810 and 9009831, The thickness of
the film decreases with increase in the value of x
for the constant deposition temperature 70+°C,
constant pH = 10 and constant deposition time of
60 minute. The grain size decreases as the Zn
content increases. From this it can be conclude that
reduction in grain size improves the quality of the
film which 1s useful for the photovoltaic
application \ AR ‘
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PHOTOCHEMISTRY AS IN A SUNNY SIDE OF GREEN CHEMISTRY.
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ABSTRACT

'Nature'— A treasure home for various innovations,where 'green’ synthetic methods are used by nature. No doubt

it is 'Solar light'. A approach to Photochemistry as a technique to green chemistry is nowadays a key topic of
interest. The use of light as an energy source and as an agent of chemical change can surely allow mild
chemical reaction. Thus, it is definitely, a sustainable raw material which will be available for millions of years.

This paper is just enhancing interest and thought- provoking overview of work of various authors including one
of the pioneer in Green Chemistry i.e. Great Scientist, GiacomoCiamician, who confronted the problem.

Keyword: sustainable, Solar energy, green chemistry.
INTRODUCTION

The long history of success in various branches of
industry and chemistry have been proved both
blessing and a curse. Many of our most reliable
strategies for assembling target molecules employ
reactions which havethe chronic toxicological
properties of chemicals. During these early years, the
chronic toxicological properties of chemicals were
often completely unknown and many unwittingly
became indispensable tools of the frade.
Infamously, benzene was ~ widely ~employed as
a solvent, a hand-cleaner and even as an aftershave,
decades before its carcinogenicity became
appreciated. So the need for Green Chemistry is the
realization of the damage to our environment caused
due to the man-made pollutants. Thus, the research
for more environment friendly and cleaner methods
becomes more prominent among researchers.

However, the moral imperative of avoiding an
irreversible damage to the environment and
intellectual motivation to find a cleaner method is the
motive behind the research of Green Chemistry. Early
pioneers in green chemistry included Trost (who
developed the atom economy principle) and Sheldon
(who developed the E-Factor).These measures were
introduced to encourage the use of more sustainable
chemistry and provide some benchmarking data to
encourage scientists to aspire to- more benign
synthesis. Later, green chemistry became formalized
by the publication by Warner and Anastasof a
holistic set of principles designed to raise awareness
of the safe, environmentally sensitive and sustainable
practice of chemistry. An unparalleled example of
clear-sightedness on this question is offered by the
work of GiacomoCiamician at the beginning of the

20" century, he felt some dissatisfaction with this
otherwise towering example of ingenuity. Addressing
the French Chemical Society on June 8, 1908.
Chemistry in the laboratory differs from chemistry of
organisms not in the materials, but also in the reagents
used. 1t is thus, apparent that the further advancement
of biology requires all of the compounds present in
nature which can be produced by using only reagents
present in nature, rather than agents that do not belong
to the ‘living world.” Thus, a step towards sustainable
development. The most widely available reagent is
Solar light which is main source of energy for plants
to carry out the process of Photosynthesis using
Chlorophyll, thus, thereby transforming the solar
ecnergy into chemical energy. However, limited
source of oil is another need for its use.

Discovering various Photochemical reactions by
different researchers are as listed

I. Reductions reactions

Ciamician and Silber found that, aliphatic
aldehydes and ketonesabstract hydrogen, but give
complex mixtures, aromatic ketones (and, with a
lower yield, aldehydes) undergo clean
bimolecular reduction to pinacols. In this case not

gt
PC=0 + MeCHOH ——> P~ CPhy+ MeCHO
OHOH

only alcohols, but also alkylaromatics function
as reducing agents, Further products containing a C=
O bond undergo reductive dimerization, e.g. alloxane
to alloxantin.
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Reductions reactiops involves exploitation of
hydrogen by abstraction from excited carbonyls
whereas photochemistry offers an extremely mild
entry for the functionalization of non-activated C-
H bonds.2

I1. Photochemical intramolecularamination for

the synthesis of heterocycles

Polycyclic heterocycles can be formed in good to
excellent yields viaphotochemical conversion of the
corresponding  substituted aryl azides under
irradiation with purple LEDs in a continuous flow
reactor. The photochemical method is presumed to
progress through a mechanism differing from the
other methods of azide activation involving transition
metal catalysis.

394 nm

III. Autooxidations

Under this category the Authors considered various
processes. One is the a-cleavageof aldehydes

and ketones. Under oxygen the radicals are trapped
and e.g. acetone gives acetic and formic acids, which
may be viewed as a mild version of the permanganate
cleavage of ketones.

IV. Carbon nitride creates thioamides in high
yields by the photocatalytic Kindler reaction
Potassium poly(heptazine imide), a carbon nitride
based photocatalyst, effectively promotes the Kindler
reaction of thioamide bond formation using amines
and elemental sulfur as building blocks under visible
light irradiation. The feasibility of the developed
methodology was confirmed using 14 different
primary and secondary amines, including substituted
benzylamines and heterocyclic and aliphatic
methylamines, which were successfully converted
into thioamides with 68-92% isolated yields.
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DISCUSSIONS

The ability of Photochemical reactions of generating
highly reactive species with high selectivity and under
exceptionally mild (and thus versatile) conditions is
nothing but a approach to Green Chemistry. From
another perspective Photochemical ~Process is
chemistry of carbon-centered radicals, so need to give
stress on its importance in present day synthesis.
Hence, it becomes essential from point of view of
sustainable development, exploitation of solar energy
is required. This is already concerned by Ciamician in
his general lecture before the International
Conference of Applied Chemistry in New York in
1912,Ciamician was concemed with the contribution
of photochemistry as a source of energy. Following
recent contributions by Ramsay and Engler, he
evaluated the available amount of coal and that mined
yearly. He remarked that this was nothing else than a
form of fossil Solarenergy.It has been envisaged
from work of other chemists that photochemical-
process is important for industry as it should not
wait for apossibleshortage of fossil fuels.

CONCLUSIONS

With no prejudice against the development of
advanced agriculture on suitable land, on arid lands a
photochemical industry ‘without smoke and
smokestacks® will flourish. A ‘forest of glass tubes’
will rise and produce chemicals more abundantly than
pature, ‘for nature is not in a hurry and mankind is’,
through clean processes that will not harm the
environment. This, will lead the way for mankind to a
‘quieter civilization based on the utilization of solar
energy’, where progress and happiness should not
find the drawback that had characterized the ‘black
and nervous civilization based on coal.It is appalling
how this chemists foresaw the need of finding
alternative methods that were economic and non-
polluting for giving mankind the chemical§ it needed
for a more prosperous life without exhausting natural
resources or degrading the environment. These are the
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paths for_ reen chemisiry) at the industrial Jevel
Thus, a need for setup of photochemical industry.

principles of present day green chemistry which is
more appreciable, Very little has been done in
exploiting solar light (an in general really alternative
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The condensation of different substituted acid hydrazides (a-g) with t-butyl isothiocyanate
gave N-tert-butyl-2-aroyl
cyclization of substituted hydrazine carbothioamide (la-g) under different condition
furnished 1,2,4-triazole, 1,3,4-thiadiazole and 1,3,4-oxadiazole. The structures of all the
synthesized compounds were established on the basis of IR, H'- NMR, Mass and elemental

hydrazine carbothioamides The intramolecular

(Ia-g).

Copyright©2017 Rashidi N.A. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

The studies of five member heterocyclic compounds are of
great interest because of their important physiological
properties'”. The hydrazine carbothioamide®'” has been an
important key intermediates in the synthesis of various five
membered ring system such as 1,2,4-triazole, 1,3,4-thiadiazole
and 1,3,4-oxadiazole. In view of synthetic utility of hydrazine
carbothioamide, herein I report the synthesis of different
substituted hydrazine carbothioamide(la-g) and it’s application
in the synthesis of different five membered heterocyclic
compounds namely 1,2,4-triazole, 1,3,4-thiadiazole and 1,3,4-
oxadiazole. The synthetic rout for the desired heterocyclic
compounds is outlined in scheme 1. The chemical structures
have been assigned by IR, H'- NMR spectral data and
elemental analysis.

MATERIAL AND METHOD

Melting points were determined in open capillaries in a liquid
paraffin bath and are uncorrected. The purity of compounds
was checked by TLC. IR spectra were recorded using KBr disc
plate technique on a Bruker FT-IR spectrophotometer. 'HNMR
spectra (DMSO-ds and CDCl;) were carried out on a Bruker
Advance 400 MHz spectrometer using TMS as internal
reference (chemical shifts in 6, ppm).

*Corresponding author: Rashidi N.A
Department of Chemistry, Mungasaji Maharaj College,
Darwha, Dist: Yavatmal, MS, INDIA

0]
R)J\NH’NHZ
(la-g)
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(0] S
(Ila-g)
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H con. H,SO,4
N—N Reflux
/ N—N
R s /( >\
N R NH
N—N 0 \
t-Bu / \ (Va-g) t-Bu
(Illa-g) R S NH
\
(Vla-g) FBU

Where, R=a= 'NQC6H4, b= 'CH2C6H5, c= -CGHS’ d= 'OHCGH4
e= O-CICGH4, f= p-ClCGH4, g= -CsH4N

Scheme 1
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General procedure

The reagent acid hydrazides'™ " and tert-butyl isothiocyanate®

were prepared as described in literature. The parent compound
hydrazine carbothioamide (IT) was obtained by the reaction of
acid hydrazide with tert-butyl isothiocyanate in absolute
ethanol at reflux. Detail of typical preparation is as follows.

Synthesis of N-tert-butyl-2-(4-nitro benzoyl) hydrazine
carbothioamide (Ila)*”

A mixture of 4-nitro benzohydrazide (IIa) (0.01mol) and tert-
butyl isothiocyanate (0.01mol) in abs. ethanol (50 ml) was
refluxed on a water bath for 2 hrs. The solvent was
concentrated and the precipitated product was filtered, dried
and recrystallized from ethanol, yield 92%, m.p 180°C.

On extending the above reaction to different acid hydrazides
(ITb-g), and the related products were isolated in good yield.
(Table -1)

(I1a):IR spectra’%: (KBr) cm-1: 3329 (N-H, str), 2918,
2850(C-H str, t-Bu), 1680 (C=0 str), 1528,1359(-NO, str)
1346 (C-N str), 1259 (C=S str); "H-NMR (DMSOd,) ppm: 1.4
(9H, s, t-Bu-H), 4.4 (1H, s, N-H), 8.02-8.04 (2H, d, Ar-H),
8.09-8.11 (2H, d, Ar-H), 8.1-8.2 (2H, d, N-H).

Synthesis of 4-tert-butyl-5-(4-nitro phenyl)-2,4-dihydro-3H-
1,2,4-triazole-3-thione (Illa)*"’

The hydrazine carbothioamide (ITa) (0.01 mol) was added to
ethanol (20 mL). To this NaOH (2N, 10 mL) was added which
resulted in clear solution. It was refluxed for lh and filtered.
The filtrate was cooled and diluted with water, on acidification
with dilute glacial acetic acid the required triazole was
precipitated out.

Table 1 Physicochemical Properties Data

Compound Molecular Formula % Yield M.P °C
Ila C12H16N403S 92 180
IIb Ci3H9N;0S8 78 109
IIc C12H17N3OS 85 140
I1d C2Hi7N;0,8 88 159
Ile C12H,6CIN;OS 76 130
1t C12H16CIN;OS 83 152
Hg C][H](,N4OS 80 163
IIla C12H14 N4 OzS 85 154
11Ib Ci3Hi7NsS 71 112
IIc CioH;sN5S 78 132
111d CppHisN; O S 80 136
IIle C12H14C1N3S 75 122
I Ci2H4CIN;S 73 142
IHg C11H14N4S 80 162
IVa C12H14N4025 74 112
IVb Ci3Hi7N3S 62 116
Ve C12H15N3O 68 160
Ivd Ci2H;sN;0S8 72 142
IVe C12H14C1N3S 69 108
Ivf C2H14CIN;S 71 153
IVg C11H14N4S 78 121
Va C12H14N4O3 88 153
Vb Ci3Hi7N;0; 79 104
Ve C12H15N3O 85 118
vd Ci2HisN3;0, 78 143
Ve C12H14C1N3O 70 110
A%3 Cz2H14CIN;O 74 156
Vg C11H14N4O 81 161

The mixture was kept aside for 1h, filtered, dried and
recrystallised from ethanol. The other (IIlb-g) were obtained
by following similar procedure. (Table -1)

(IIIa): IR (KBr): 3329, 3277 (N-H), 2972, 2919 (t-Bu-
H),1528 (C=N), 1260 (C=S), 850 (p-substituted benzene).
"HNMR (DMSO dg): 1.4 (s, 9H, t-Bu), 8.0-8.1 (d, 2H, Ar-H),
8.2-8.2 (d, 2H, Ar-H) ,9.1 (s,1H, N-H). ML.S: 279 (M'+1), 263,
244,233,118

Synthesis of N-tert-butyl-5-(4-nitrophenyl)-1,3,4-thiadiazol-
2-amine (IVa)™.

Compound hydrazine carbothioamide Ila (0.01 mole) was
added portion wise in 5.0 mL conc. H,SO, and stirred with
cooling for 2h. The mixture was poured over crushed ice and
the precipitated solid was filtered, washed with water, dried
and re-crystallised from ethanol. Other compounds (IVb-g)
were prepared similarly. (Table -1)

(IVa): IR (KBr): 3412 (N-H), 1610 (C=N), 2928 (C-H).
(IVa): 'HNMR (CDCI3): 1.3 (9H, s, t-Bu-H), 6.9 (1H, s, N-
H), 8.01-8.04 (2H, d, Ar-H), 8.1-8.2 (2H, d, Ar-H)

Synthesis of N-tert-butyl-5-(4-nitrophenyl)-1,3,4-oxadiazol-2-
amine (Va)>***.

Iodine in a 1% solution of potassium iodide in ethanol was
added drop wise to a cooled (5-7°C) mixture of hydrazine
carbothioamide (ITa) (0.01mol), ethanol (0.5 ml) and 6N
sodium hydroxide solution (0.5 ml) under stirring till the color
of iodine persisted. The reaction mixture was kept overnight at
room temperature. The solid separated was washed with water,
dried and crystallized from ethanol to yield 88% of (Va), m.p
152-153 °C.

The other compounds (Vb-g) were prepared similarly and the
related products were isolated in good yield. (Table -1)

(Va) : IR spectra: (KBr) cm-1: 3329 (N-H, str), 1602 (C=N
str), 1528,1345(-NO, str) 1250 (C-O-C str); 1H-NMR
(DMSO0d6) ppm: 1.4 (9H, s, t-Bu-H), 7.09 (1H, s, N-H), 8.06-
8.09 (2H, d, Ar-H), 8.1-8.2 (2H, d, Ar-H) );Mass (m/z):
263[M",1], 264,207, 191, 164, & 144.

191

263 (M*+ 1)

RESULTS AND DISCUSSION

All the compounds were synthesized by following synthetic
procedure enumerated in scheme 1. Acid on esterification
followed by treatment with hydrazine hydrate in ethanol gave
acid hydrazides (Ia-g).The key intermediate hydrazine
carbothioamide (Ila-g) was synthesized by the condensation of
acid hydrazides (Ila-g) with t-butyl isothiocyanate in abs.
ethanol.

The base and acid catalyzed dehydrative cyclization of various
hydrazine carbothioamides (Ila-g) furnished corresponding
4,5-disubstituted 1,2,4-triazole-3-thione (IlTa-g) and
substituted 1,3,4-thiadiazole (IVa-g) respectively.
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The oxidative cyclization of hydrazine carbothioamides (Ila-g)
when treated with iodine-pot.iodide in basic medium gave N-
tertbutyl- 5-aryl-1,3,4-oxadiazol-2-amines (Va-g). In table 1
the molecular formula of the products, % yields and the
observed melting points are listed.

IR spectra of the compounds (ITa-g) showed a characteristic
absorption at 1259 cm™ attributable to the C=S group. The
carbonyl absorption in these compounds was observed at1 680
cm . The substituted 1,2,4-triazole (IIla-g) and substituted
1,3,4-thiadiazole (IVa-g) were obtained by dehydrative
cyclization in sodium hydroxide and concentrated sulfuric acid
respectively. The absence of signals in the region 1655-1682
cm ' established the lack of a C=O group in the IR spectra of
compounds (III-IVa-g). The hydrazine carbothioamides (Ila-
g) when treated with iodine-pot.iodide in basic medium gave
N-tert-butyl-  5-aryl-1,3,4-oxadiazol-2-amines (Va-g) by
oxidative cyclization. In each of the synthesized derivatives
(Va-g) the absence of signals in the region 1240-1275 cm ™' in
IR spectral data established the absence of C=S. 'H-NMR,
mass spectral data and elemental analysis of the compounds
supported this.

In the "H-NMR data of compounds (III-IV-Va-g), a singlet due
to proton of t-butyl group was observed in the region 1.2-1.4
ppm. For compounds (Illa-g), a singlet for N-H proton was
observed beyond aromatic region i.e 8.0-9.3 ppm. While for
compounds (IV-Va-g) N-H proton appeared at 4.0-6.8 ppm.

CONCLUSION

A total 21 compounds (07 1,2,4-triazole, 07 1,3,4-thiadiazole
and 07 1,3,4-oxadiazole) were successfully synthesized by the
intramolecular cyclization of hydrazine carbothioamide. The
structures of all the synthesized compounds were established
on the basis of chemical properties and IR, NMR and mass
spectral data. These compounds are expected to show
antimicrobial properties.
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INVESTIGATION OF ANTIMICROBIAL ACTIVITIES OF 4-TERT-
BUTYL-S-ARYL-2,4-DIHYDRO-3H—1,2,4—TRIAZOLE-3—THIONE

N.A. Rashidi
Department of Chemistry, Mungsaji Maharaj College, Darwha, Dist:Yavatmal, MS, INDIA
rashidinazial @gmail.com

ABSTRACT

Various 4-tert-butyl-5-ary!-2, 4-dihydro-3H-1,2,4-triazole-3-thiones (Illa-g) were synthesized from N-tert-butyl-2-
aroy! thiosemicarbazide (Ila-g) and tested for their biological activities. Agar diffusion method was applied for
screening antibacterial as well as antifungal activities of all the newly synthesized compounds. The bacterial
organisms used included both gram-positive strains like Ecoli and gram negative strain S.aureus.
Antifungal activity was performed against the fungus A. niger. The antimicrobial activities including
antibacierial and antifungal properties of the synthesized compounds showed poor activity when compared with

standard drugs.

Keywords 1, 2, 4-Triazole, Antimicrobial activity, Gentamycin, Amphotericin

INTRODUCTION

Triazole nucleus is a common feature of variety of
natural products and medicinal agents. 1,2,4 and
1,2,3-triazoles  derivatives  display  diverse
biological activity, including antimicrobial*, anti-
inflammatory”. Out of various .substituted 1,2,4-
triazole, the 4,5-disubstituted 1,2,4-triazole
derivatives have gained a lot of -interest due to
their biological, industrial and agricultural
importance. A well known example is of
Flucanazole. Although there are antimicrobial
agents having different structure are frequently
used in the treatment of fungal infections, activity
of these drug are based on structure antimicrobial
relationship. The different antifungal activity
according to antibacterial effect might be
postulated as different action in the mechanism of
the compounds such as inhibition effect on
respiratory systems of fungal cells, rather than cell
wall destruction. _
Acid hydrazides and hydrazine carbothioamide **
have been in general used as the starting materials
in some 1,2,4-triazole. In view of these reports

H

N—N
/7
W

tHBu

and in continuation of search of new triazole
derivatives with better antimicrobial activities
herein is reported antimicrobial activites of some
newly synthesized triazole derivatives.

MATERIAL AND METHODS
CHEMISTRY
Some new 4-tert-butyl-5-aryl-2,4-dihydro-3H-
1,2,4-triazole-3-thiones derivatives were

synthesized from various different N-tert-butyl-2-
aroylhydrazine carbothioamide.

The synthesis of 4-tert-butyl-5-aryl-2 4-dihydro-
3H-1,2 4-triazole-3-thiones  derivatives  were
performed by base catalyzed oxidative cyclisation
of various hydrazine carbothioamide according to
the known procedure®'®. The structure and purity
of the compounds synthesized was confirmed by
elemental analysis and spectral methods: IR, 'H

NMR and TLC.
BIOLOGICAL ACTIVITIES

A series of compounds subjected to antimicrobial
screening having general formula are listed below

4-tert-butyl-5-aryl-2,4-dihydro-3H 1,2,4-triazole-3-Thione

€= O-C1C6H4-, f= P-ClC6H4-, g= -C5H4N
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a. 4‘-tert-butyl-5-(4-nitro henyl)-2,4-
dihydro-3 H-1,2,4-triazolz-3it}ym)me (111a)

b. 4-tert-butyl-5-benzyl-2,4—dihydro-3H-
1,2,4-triazole-3-thione (I1Ib)

C. 4-tert-butyl -5-phenyl-2,4-dihydro-3H-
1,2,4-triazole-3-thione (Illc)

d. 4_—tert-butyl -5-(2-hydroxyphenyl)-2,4-
dihydro-3H-| »2,4-triazole-3-thione (111d)

e. 4_—tert-butyl -5-(2-chloro pheny!)-2,4-
dihydro-3H-1 ,2,4-triazole-3-thione (Ile)

£ 4-tert-buty] -5-(4-chloro phenyl)-2,4-

dihydro-3H- »2,4-triazole-3-thione (1116

4-—tert—buty] -5-(pyridin-4-yl)-2,4-

dihydro-3H-| »2,4~triazole-3-thione (IMg)

The microbiological assay was based

upon a comparison of inhibition of growth of

microorganisms by measured concentrations of

test compounds with that produced by known

concentration of a standard antibiotic, The

antimicrobial activity of a drug/compound is

generally expressed as its inhibiting effect toward

the growth of the bacterium in nutrient broth or

nutrient agar. The agar diffusion methodlhI3
was performed using Nutrient broth media for
screening antibacterial and antifungal
activity.

ANTIBACTERIAL ACTIVITY

The newly synthesized compounds were screened
for their antibacterial activity against the bacterial
strains: Escherichia coli and Staphylococcus
aureus.

PREPARATION OF MEDIUM

The medium used for the study of

antibacterial activity of newly synthesized

compounds having the following

composition.

Media Used (Nutrient broth): Peptone-10 g, NaCl-

10g and Yeast extract 5Sg, Agar 20g in 1000 ml of
distilled water.

The antibacterial activities of all the compounds
were studied against the bacteria (Escherichia coli
and Staphylococcus aureus) at a concentration (_)f
20 mg/mL by agar diffusion method. Gentamycin
was used as a standard drug for comparison. All
the compounds were dissolved in DMSO to give a
concentration of 20 mg/ml. Nutrient broth of
above composition was used as a growth mec!ia.
The stock solution was serially diluted to give
concentrations of 0.0625, 0.125, 0.25, 0.5, 1.0 and
2.0 mg in nutrient broth. All the plates were

a8

inhibition zones were noted in mu,

incubated at 37°C for 24 h and the diameter of

ANTIFUNGAL ACTIVITIES

The antifungal activity of g| the
sypthesmed compounds was performed
using the fungus - Aspergillus niger.
Tl‘n:*j medium used for the study of
antifungal activity  of  these newly
synthesi.zed compounds having following
composition, was of fungistatic grade. It
was found to be suitable for the growth of
fungus, Aspergillus niger used in the
present study.

PREPARATION OF MEDIUM

Media Used: Czapek-Dox Agar: Composition (g/I)
Sucrose-30.0; Sodium nitrate-2.0; K,HPO,-1.0,
MgSO0,. TH.0-0.5; KCI-0.5; FeS0,-0.01; Agar-22;
Czapek-Dox agar medium was prepared by
dissolving 56.01 g of ingredients in 1000.0
ml of distilled water. Initially, the stock
cultures of were revived by inoculating in broth
media and grown at 27°C for 48 hrs.

All the compounds were dissolved in DMSO to
give a concentration of 10 mg/ml. The agar plates
of the above media were prepared and wells were
made in the plate. Each plate was inoculated with
48 h old cultures (100 pl 10* CFU) and spread
evenly on the plate. After 20 min, the wells were
filled with different concentrations 0.0625, 0.125,
0.25, 0.5, 1.0 and 2.0 mg of samples. The control
wells were filled with antibiotic Amphotericin
used as standard. All the plates were incubated at
27°C for 72 h and the diameter of inhibition zone
were noted in mm.

RESULTS AND DISCUSSION

Investigation of antibaterial screening data of
the newly synthesized compounds (a-g) is
shown in Table-1. When compared to the standard
drug Gentamycin inhibition zone record of
the compounds indicated that majority of
the compounds were found to be inactive
against E.Coli whereas few showed weak
activity. On the other hand, none of t!le
synthesized compounds showed antibacterial
activity against S. aureus. L

The antifungal activity and inhibition
effect of the test compounds on the growth
of fungus A. niger are summarized in T.at?le
-2. Compound (b & c) showed low activity
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against 4. niger whereas others found to be
inactive,

TABLE 1: ANTIBACTERIAL
ACTIVITY OF 4-TERT-BUTYL-5-
 ARYL-2,4-DIHYDRO-3H-1,2,4-

TRIAZOLE-3-THIONE (A-G)

Organism | Conc. a b|c d e f g
1.0
E. Coli mg 0 |2]0] 4 0 0 0
2.0
mg 0 62| 8 0 0 0
MIC
mg NF | 1]2]05]|NF| NF | NF

All the compounds were found to be inactive against S.
aureus.

TABLE2: ANTIFUNGAL ACTIVITY
OF 4-TERT-BUTYL-5-ARYL.-2,4-
DIHYDRO-3H-1,2,4-TRIAZOLE-3-
THIONE (A-G)

Organism | Conc. | a b [ d ¢ f '3
1.0
A. niger mg 0 4 0] 0 5 0] 0
2.0 v
mg 3 8 314 9 2 3
MIC

mg 210512 12]05]2]2

CONCLUSIONS

Various 4-tert-butyl-5-aryl-2,4-dihydro-3H-1,2 4-
triazole-3-thiones derivatives were synthesized
from hydrazine carbothiomides as possible
biologically active agents and screened for their
antibacterial activity against E.Coli (gram
negative), S. aureus (gram positive) and antifungal
activity against 4. niger .The minimal inhibitory
concentrations (MIC) of all the compounds were
determined by observing the zones of inhibition
formed after 24h of incubation for antibacterial
and 48h for antifungal activities. The
antimicrobial activities of the synthesized
compounds showed a weak activity as compared
with standard drugs.
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