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ﬂ?’STRACT \

Due to their useful application in different areas of biological activity and as industrial intermediates eighteen
1,2,4-thiadiazole derivatives were synthesized using appropriate synthetic route with different substitutions. All of
the synthesized compounds have been confirmed by elemental analyses, IR and ¢ NMR spectral data.
Antimycobacterial activity of the synthesized compounds was carried out and percentage reduction in relative light
units (RLU) was calculated using luciferase reporter phages (LRP) assay. Percentage reduction in relative light units
(RLU) for rifampicin was also calculated. The test compounds showed significant antitubercular activity against
Mycobacterium tuberculosis H37Rv and clinical isolates: S, H, R, and E resistant M. tuberculosis, when tested in
vitro. Most of the compounds exhibited significant antimycobacterial activity. Against Mycobacterium tuberculosis
Hs3,Rv compound B6 found to be most potent while, against Clinical isolate: S, H, R & E resistant M. tuberculosis
(MDR) compound A5 caused maximum percentage reduction in light units at 50 ug/mL concentration.
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INTRODUCTION every year °. In addition; HIV-1 and 2 infections
In recent years, the number of life-threatening has been a major factor in the actual
infectious diseases caused by multi-drug resurgence  of  tuberculosis’.  Multidrug-
resistant Gram-positive and Gram-negative resistant (MDR) strains of M. tuberculosis are
pathogen bacteria has reached an alarming another problem of antitubercular
level in many countries around the world™%. chemotherapy, two most effective
Tuberculosis (TB) is an infection caused by chemotherapeutic ~ agents  rifampin  and
Mycobacterium tuberculosis with high mortality isonicotinic acid hydrazide (INH) are now
rates*®. Among the threats of infectious reported to be resistant against M.
diseases, the tuberculosis alone is the greatest tuberculosis®.  Currently, ~there is an
cause of mortality worldwide; roughly two overwhelming need to develop new structural

million peoples were killed by tuberculosis

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)

Varsha Kashaw* et al Int ) Pharm Bio Sci
www.ijpbs.com or www.ijpbsonline.com



mailto:varshakashaw@gmail.com

at,
s
v
3

ntern,,..

Page3 8 O

of Pharmacy 4
R _ g,

%

&
K
U oo

w " Available Online through

www.ijpbs.com (or) www.ijpbsonline.com 1JPBS [Volume 5] Issue 2 |APR-JUN[2015]379-392
classes of antitubercular agents that allow A large number of 1,2,4-triazoles containing
shorter and more effective therapies®®*. systems also showed remarkable anti-infectious
Various  1,2,4-triazoles found  extensive profile viz. antibacterial®, antimycobacterial®,
investigations due to their useful application in antifungal®, antiviral (ribavirin)®*, antifungal
different areas of biological activity and as (fluconazole)®, antimicrobial®®, antibacterial®,
industrial intermediates such as insecticidal® and HIV-1 protease inhibitors®
antiasthmatic'?, hypnotic®, cytotoxic"* and activities. Present work is a further effort with
hypotensive™™®, anti-inflammatory activity*’ %, 1,2,4-triazole derivatives.

anticonvulsant®  and plant growth regulator

anti coagulants®.

Table 1:Melting point, yield, molecular weight, molecular formula and types of substitutions on the
synthesized compounds.

Comp. Chemical name Mol. Formula Mol. Yield (%) Melting
Wit. Point (°C)

o H

General structure for compounds A1-A9
A-1 CisH13FN6OS 34437 57 245-247

N

H \ /

N
A-2 CisH13FNgOS 34437 61.7 243-245
A-3 CisH13FN6OS 344.37 57.2 262-264
A-4
A-5 Ci3H1,FN;0S 333.35 52 251-253
Ci3H1,FN;0S 333.35 43 249-251

A-6 Ci5H15FNgOS 35042 535 263-265
N N——H
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A-7 CiH13CIFNSOS  377.82 48 262-264
N cl
H

A-8 C16H13F2NsOS 361.37 48.3 265-267
H F

A-9 C17H16FNsOS 357.41 52.7 269-271
H CHs

N——N

H_Lﬁa

General structure for compounds B1-B9

B-1 Ci6H16N6OS 340.40 35 175-177

N

H \ /

N
B-2 - C16H16NsOS 34040 39.2 179-181
B-3 C16H16NsOS 34040 41.2 195-197
B-4 C14H15N;0S 329.38 33 164-166
B-5 C14H15N;0S 329.38 31.2 155-157
B-6 C16H22NgOS 346.45 32 153-155
—N N—-H
H
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B-7 C17H16CIN5OS 373.86 40 >150
—N cl
H
B-8 C17H16FNsOS 35741 37.1 131-133
—N F
H
B-9 C1gH19NsOS 35344 39 147-149
N CHg
H
MATERIALS AND METHODS triazoles was carried out using respective
General amines under reflux conditions.

Starting material for the synthesis of 5-aryl-4-
amino-3-mercapto-4-H-1,2,4-triazoles and
Synthesis of 5-aryl-4-(chloroacetylamino)-3-
mercapto-4H-1,2,4- triazoles was prepared
starting from aromatic carboxylic acid. First of
all the aromatic carboxylic acid was converted
into corresponding esters using dry methanolor
ethanol and concentrated sulphuric acid.
subsequently the prepared esters were
transformed into the hydrazide using hydrazine
hydrate in ethanol. After this the potassium
dithiocarbazinate were prepared using CS,/KOH
in ethanol. In the later part of the synthesis the
side chain of dithiocarbazinate was cyclised
using hydrazine hydrate under refluxing
conditions. In the second last step of the
synthesis the H of NH2 was replaced with
COCH2CI using chloro acetyl chloride. Finally
synthesis of amino derivative of 5-aryl-4-
(chloroacetylamino)-3-mercapto-4H-1,2,4-

Varsha Kashaw* et al

The synthesized compounds were subjected to
qualitative tests for nitrogen, sulphur and
halogen wherever desired. Quantitative
analysis for nitrogen and carbon was done by
Elemental Vario EL Ill Carlo Erba 1108. IR
spectrum were recorded on Shimadzu IR
Affinity-1 IR spectrophotometer in KBr pellets.
NMR spectra were recorded on C** Advance
Brucher DRX 300 MHz spectrometer. Mass
spectra were recorded on Jeol Sx 102/DA-6000
mass  spectrometer using fast atomic
bombardment (FAB) technique. The purity of
the synthesized compounds was confirmed by
thin layer chromatography (TLC) using silica gel
G in various solvent system like hexane and
ethyl acetate (6:4), visualization was done using
iodine vapors in an iodine chamber or in 30%
sulphuric acid. Melting point, yield, molecular
weight, molecular formula and types of
substitutions on the synthesized compounds

are represented in Table 1.
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Syntheses of the target compounds (A1-A9) & (B1-B9) were performed by following steps.

Synthesis of ester from acid
COOH

COOCH;

Dry methanol/ethanol

Conc. H,SO4

R
A mixture of substituted benzoic acid/hetero
aromatic acid (0.3 mol), 130 mL of absolute
alcohol and 3.3 mL of conc. H,SO, was refluxed
for 2 h on water bath. After completion of
reaction, excess of ethanol was distilled off and
content was transferred into separating funnel
containing 310 mL distilled water. Carbon-
tetrachloride (20 mL) was added, aqueous layer
and ester layers were separated. Ester layer
(lower layer) was taken in another separating
funnel and shaken with a strong solution of

Synthesis of hydrazide of synthesized ester

R

sodium bicarbonate until all free acid was
removed and no further evolution of carbon
dioxide occur. Washed with water and dried by
pouring into a small conical flask containing
7.5g magnesium sulphate. Corked the flask,
shaken for 2 minutes then carbon tetrachloride
was distilled off under reduced pressure. The
resulting colorless liquid was collected and the
completion of reaction was checked by TLC
using hexane and ethyl acetate (6:4) and iodine
vapours as a detecting reagent.

COOCH CONHNH,
AN s X
| NH,NH,.H,0 |
Ethanol
/7 adl

R
Synthesized aromatic/ heteroaromatic esters

(0.1 mol) and 80% hydrazine hydrate (0.1 mol)
was refluxed on a water bath for 15 min.
Sufficient absolute ethanol was added to obtain
a clear solution. Again the contents were
refluxed for 2 h. Then excess alcohol was
Synthesis of potassium dithiocarbazinate

CONHNH,
X

| CS,/KOH
—_—
Ethanol

//

R

Substituted aromatic/heteroaromatic
hydrazides (0.02 mol), KOH (0.012 mol) and CS,
(0.015 mol) in absolute ethanol (350 mL) were
stirred for 10 h. After the completion of
reaction, ether (200 mlL) was added. The

R
evaporated and solution was cooled. The solid
obtained was separated and re-crystallized
from ethanol to obtain the needle shaped
crystals.

CONHNHCSS' K

A

L

R

obtained precipitate was filtered, washed and
dried. The synthesized dithiocarbazinate was
used for the next step without further
purification.
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Synthesis of 5-aryl-4-amino-3-mercapto-4-H-1,2,4-triazole

R
Substituted synthesized dithocarbazinate (0.1

mol), hydrazine hydrate (0.3 mol) and water
(30 mL) was refluxed for 3h, H,S was evolved
during the reaction and clear solution resulted,
sufficient cold water was added and then the

N|—|N
CONHNHCSS K
A
| X NN O O)\N SH
— L e
NH
)~ ) 2
R

mixture was cooled to 5°C. Acidified the cold
solution with dil. HCIl. Obtained precipitate was
filtered,
aqueous ethanol (50%).

washed and re-crystallized from

Synthesis of 5-aryl-4-(chloroacetylamino)-3-mercapto-4H-1,2,4- triazole

)\ Benzene

| T CIicoch,cl

/ = NH2

R
In a two necked flask fitted with reflux
condenser containing 100 mL benzene and
obtained compound (0.1M) and separating
funnel containing chloro acetyl chloride in 30
mL benzene. The mixture was refluxed and
chloro acetyl chloride was added in small

|N
N)\SH

NHCOCH,CI

|

/ =
R
portions. After addition of chloro acetyl
chloride, solution was again refluxed for 5-6 h,
cooled and thereafter contents were poured on
crushed ice. The obtained precipitate was
filtered,
absolute ethanol.

washed and recrystallized from

Synthesis of amino derivative of 5- aryl-4 (chloroacetylamino)-3-mercapto-4H-1,2,4-triazole

)\ RlNHZ

| ~ Benzene

/ = NHCOCHZCI
R
Synthesized substituted 5-aryl-4-
(chloroacetylamino)-3-mercapto-1,2,4- triazole
(0.03 mol), respective amines (0.03 mol) and 75
mL benzene was taken in round bottom flask.
The contents were refluxed for 5-6 h and
cooled. Filtered the precipitate and washed
with distilled water several times to remove
traces of hydrochloride. Product obtained was

recrystallized from appropriate solvent.

|N
N)\SH

NHCOCH,NHR,

o
Compound A1-A9 and B1-B9

N-[5-(4-fluorophenyl)-3-mercapto-4H-1,2,4-
triazol-4-yl]-2-(pyridin-2-yl
(A1)

Vmax (KBr) (cm™) 3048 (C-H str, Aromatic ring),
761 (C-H def (oop), Monosubstituted phenyl
ring), 1591,1404 (C=C str, Aromatic ring), 1530
(C=N str, 1,2,4-triazole ring and pyridine ring),
1317 (C-N str, 1,2,4-triazole ring), 688,658 (C-S

amino)acetamide
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str, 1,2,4-triazole ring), 1750 (C=0 str, Amide-l),
1610 (N-H bending, Amide-Il), 982 (C-F str, C-F
str of phenyl ring); 13C NMR (300 MHz, d): 148
(C-3 and C-5 of 1,2,4-triazole), 132.1 (C-1’ of
phenyl ring), 128.6 (C-2’ and C-6’ of phenyl
ring), 116 (C-3’ and C-5’ of phenyl ring), 162.1
(C-4 of phenyl ring), 173 (C, of carbonyl
carbon), 57.3, (C, of methylene carbon), 161.1
(C, of pyridine ring), 148.9 (C. of pyridine ring),
113 (C4 of pyridine ring), 138 (C. of pyridine
ring), 108.9 (C; of pyridine ring); Anal. Calcd for
CisH1sFNgOS: C, 52.32; N, 24.40. Found: C,
52.19; N, 24.12. Mass (ES+) spectra of
compound exhibited molecular ion peak at m/z
345 (MY).

N-[5-(4-fluorophenyl)-3-mercapto-4H-1,2,4-
triazol-4-yl]-2-(pyridin-3-yl amino)acetamide
(A2)

Vmax (KBr) (cm™) 3054 (C-H str, Aromatic ring),
790 (C-H def (oop), Monosubstituted phenyl
ring), 1581,1420 (C=C str, Aromatic ring), 1520
(C=N str, 1,2,4-triazole ring and pyridine ring),
1313 (C-N str, 1,2,4-triazole ring), 675,708 (C-S
str, 1,2,4-triazole ring), 1759 (C=0 str, Amide-l),
1625 (N-H bending, Amide-Il), 995 (C-F str, C-F
str of phenyl ring); 13C NMR (300 MHz, d): 148
(C-3 and C-5 of 1,2,4-triazole), 132.1 (C-1'of
phenyl ring), 128.6 (C-2’ and c-6 of phenyl ring),
116 (C-3 and C-5 of phenyl ring), 162.1 (C-4 of
phenyl ring), 173 (C, of carbonyl carbon), 57.3
(C, of methylene carbon), 145.1 (C, of pyridine
ring), 137.9 (C, of pyridine ring), 139 (C4 of
pyridine ring), 124.5 (C, of pyridine ring), 121.5
(C¢ of pyridine ring); Anal. Calcd for
CisH13FNgOS: C, 52.32; N, 24.40. Found: C,
52.22; N, 24.19. Mass (ES+) spectra of
compound exhibited molecular ion peak at m/z
345 (M").

1JPBS [Volume 5] Issue 2 | APR-JUN [2015[379-392

N-[5-(4-fluorophenyl)-3-mercapto-4H-1,2,4-
triazol-4-yl]-2-(pyridin-4-yl
(A3)

Vimax (KBr) 3085 (C-H str, Aromatic ring), 822 (C-H
def (oop), Monosubstituted phenyl ring),
1581,1440 (C=C str, Aromatic ring), 1530 (C=N
str, 1,2,4-triazole ring and pyridine ring), 1275
(C-N str, 1,2,4-triazole ring), 773,705 (C-S str,
1,2,4-triazole ring), 1740 (C=0 str, Amide-l),
1645 (N-H bending, Amide-Il), 990 (C-F str, C-F
str of phenyl ring); 13C NMR (300 MHz, d): 148
(C-3 and C-5 of 1,2,4-triazole), 132.1 (C-1’ of
phenyl ring), 128.6 (C-2’ and c-6 of phenyl ring),
116 (C-3" and C-5 of phenyl ring), 162.1 (C-4 of
phenyl ring), 173 (C, of carbonyl carbon), 57.3

amino)acetamide

(C, of methylene carbon), 155.3 (C, of pyridine
ring), 109.8 (C, of pyridine ring), 150.7 (C. of
pyridine ring), 150.7 (C. of pyridine ring), 109.8
(Cs of pyridine ring);

N-[5-(4-fluorophenyl)-3-mercapto-4H-1,2,4-
triazol-4-yl]-2-(1H-pyrazol-3-yl
amino)acetamide (A4)

Vmax (KBr) (cm™) 3098 (C-H str, Aromatic ring),
752 (C-H def (oop), Monosubstituted phenyl
ring), 1620,1430 (C=C str, Aromatic ring), 1591
(C=N str, 1,2,4-triazole ring and pyrazole ring),
1326 (C-N str, 1,2,4-triazole ring), 752,709 (C-S
str, 1,2,4-triazole ring), 1750 (C=0 str, Amide-l),
1605 (N-H bending, Amide-Il), 980 (C-F str, C-F
str of phenyl ring), 3280 (N-H str, Secondary
amine of pyrazole nucleus); 13C NMR (300
MHz, d): 148 (C-3 and C-5 of 1,2,4-triazole),
132.1 (C-1’ of phenyl ring), 128.6 (C-2’ and c-6
of phenyl ring), 116 (C-3" and C-5 of phenyl
ring), 162.1 (C-4 of phenyl ring), 173 (C, of
carbonyl carbon), 57 (C, of methylene carbon),
154 (C, of pyrazole ring), 132 (C4 of pyrazole
ring), 91.5 (C. of pyrazole ring)
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N-[5-(4-fluorophenyl)-3-mercapto-4H-1,2,4-
triazol-4-yl]-2-(1H-pyrazol-4-yl
amino)acetamide (A5)

Vmax (KBr) (cm™) 3020 (C-H str, Aromatic ring),
760 (C-H def (oop), Monosubstituted phenyl
ring), 1516,1395 (C=C str, Aromatic ring), 1555
(C=N str, 1,2,4-triazole ring and pyrazole ring),
1326 (C-N str, 1,2,4-triazole ring), 760,680 (C-S
str, 1,2,4-triazole ring), 1695 (C=0 str, Amide-l),
1610 (N-H bending, Amide-Il), 955 (C-F str, C-F
str of phenyl ring), 3195 (N-H str, Secondary
amine of pyrazole nucleus); 13C NMR (300
MHz, d): 148 (C-3 and C-5 of 1,2,4-triazole),
132.1 (C-1’ of phenyl ring), 128.6 (C-2’ and c-6
of phenyl ring), 116 (C-3 and C-5 of phenyl
ring), 162.1 (C-4 of phenyl ring), 173 (C, of
carbonyl carbon), 57 (C, of methylene carbon),
130 (C, of pyrazole ring), 122.4 (Cy, of pyrazole
ring), 122.4 (C, of pyrazole ring)

N-[5-(4-fluorophenyl)-3-mercapto-4H-1,2,4-
triazol-4-yl]-2-(piperidin-4-yl amino)acetamide
(A6)

Vmax (KBr) (cm™) 3120 (C-H str, Aromatic ring),
775 (C-H def (oop), Monosubstituted phenyl
ring), 1610,1389 (C=C str, Aromatic ring), 1560
(C=N str, 1,2,4-triazole ring), 1269 (C-N str,
1,2,4-triazole ring), 733,698 (C-S str, 1,2,4-
triazole ring), 1730 (C=0 str, Amide-I), 1615 (N-
H bending, Amide-ll), 970 (C-F str, C-F str of
phenyl ring), 3235 (N-H str, Secondary amine of
piperidine nucleus); 13C NMR (300 MHz, d):
148 (C-3 and C-5 of 1,2,4-triazole), 132.1 (C-1’
of phenyl ring), 128.6 (C-2’ and c-6 of phenyl
ring), 116 (C-3" and C-5 of phenyl ring), 162.1
(C-4 of phenyl ring), 173 (C, of carbonyl
carbon), 53 (C, of methylene carbon), 50.2 (C,
of piperidine ring), 34.1 (C, and C; of piperidine
ring), 43.1 (C. and C, of piperidine ring)

1JPBS [Volume 5] Issue 2 | APR-JUN [2015[379-392

2-[(4-chlorophenyl)amino]-N-[5-(4-
fluorophenyl)-3-mercapto-4H-1,2,4-triazol-4-
yllacetamide (A7)

Vmax (KBr) (cm™) 3105 (C-H str, Aromatic ring),
812 (C-H def (oop), Monosubstituted phenyl
ring), 1593,1380 (C=C str, Aromatic ring), 1520
(C=N str, 1,2,4-triazole ring), 1274 (C-N str,
1,2,4-triazole ring), 740,653 C-S str, 1,2,4-
triazole ring), 1752 (C=0 str, Amide-1), 1610 (N-
H bending, Amide-ll), 945 (C-F str, C-F str of
phenyl ring), 675 (C-Cl str, Phenyl ring); 13C
NMR (300 MHz, d): 148 (C-3 and C-5 of 1,2,4-
triazole), 132.1 (C-1’ of phenyl ring), 128.6 (C-2’
and C-6’ of phenyl ring), 116 (C-3’ and C-5’ of
phenyl ring), 162.1 (C-4’ of phenyl ring), 173 (C,
of carbonyl carbon), 57.3 (C, of methylene
carbon), 141.6 (C, of phenyl ring), 113.7 (Cp and
C; of phenyl ring), 129.7 (C. and C. of phenyl
ring), 122.2 (C4 of phenyl ring)

2-[(4-fluorophenyl)amino]-N-[5-(4-
fluorophenyl)-3-mercapto-4H-1,2,4-triazol-4-
yllacetamide (A8)

Vmax (KBr) (cm™) 3055 (C-H str, Aromatic ring),
810 (C-H def (oop), Monosubstituted phenyl
ring), 1596,1440 (C=C str, Aromatic ring), 1542
(C=N str, 1,2,4-triazole ring), 1334 (C-N str,
1,2,4-triazole ring), 759,690 (C-S str, 1,2,4-
triazole ring), 1725 (C=0 str, Amide-I), 1630 (N-
H bending, Amide-ll), 990 (C-F str, C-F str of
phenyl ring); 13C NMR (300 MHz, d): 148 (C-3
and C-5 of 1,2,4-triazole), 132.1 (C-1’ of phenyl
ring), 128.6 (C-2’ and C-6’ of phenyl ring), 116
(C-3’ and C-5’ of phenyl ring), 162.1 (C-4’ of
phenyl ring), 173 (C, of carbonyl carbon), 57.3
(Cy of methylene carbon), 139.1 (C, of phenyl
ring), 113.9 (C, and C; of phenyl ring), 116.3 (C,
and C, of phenyl ring), 150.5 (Cq4 of phenyl ring)

N-[5-(4-fluorophenyl)-3-mercapto-4H-1,2,4-
triazol-4-yl]-2-[(4-
methylphenyl)amino]acetamide (A9)
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Vmax (KBr) (cm™) 3050 (C-H str, Aromatic ring),
760 (C-H def (oop), Monosubstituted phenyl
ring), 1595,1405 (C=C str, Aromatic ring), 1530
(C=N str, 1,2,4-triazole ring), 1316 (C-N str,
1,2,4-triazole ring), 774,719 (C-S str, 1,2,4-
triazole ring), 1755 (C=0 str, Amide-l), 1625 (N-
H bending, Amide-Il), 980 (C-F str, C-F str of
phenyl ring), 2920 (C-H str, Methyl group); 13C
NMR (300 MHz, d): 148 (C-3 and C-5 of 1,2,4-
triazole), 132.1 (C-1’ of phenyl ring), 128.6 (C-2’
and C-6’ of phenyl ring), 116 (C-3’ and C-5’ of
phenyl ring), 162.1 (C-4’ of phenyl ring), 173 (C,
of carbonyl carbon), 57.3 (C, of methylene
carbon), 140.5 (C, of phenyl ring), 112.2 (C, and
C; of phenyl ring), 130 (C.and C. of phenyl ring),
126.1 (Cq4 of phenyl ring), 20.9 (Methyl carbon
of C4 of phenyl ring)

N-[3-mercapto-5-(4-methylphenyl)-4H-1,2,4-
triazol-4-yl]-2-(pyridin-2-yl amino)acetamide
(B1)

Vmax (KBr) (cm™) 3050 (C-H str, Aromatic ring),
760 (C-H def (oop), Monosubstituted phenyl
ring), 1591,1404 (C=C str, Aromatic ring), 1530
(C=N str, 1,2,4-triazole ring and pyridine ring),
1315 (C-N str, 1,2,4-triazole ring), 690,650 (C-S
str, 1,2,4- triazole ring), 1755 (C=0 str, Amide-l),
1610 (N-H bending, Amide-ll), 2935 (C-H str,
Methyl group of phenyl ring); 13C NMR (300
MHz, d): 148 (C-3 and C-5 of 1,2,4-triazole),
133.5 (C-1’ of phenyl ring), 126.9 (C-2’ and C-6’
of phenyl ring), 129.7 (C-3’ and C-5’ of phenyl
ring), 137.7 (C-4’ of phenyl ring), 20.9 (Methyl
carbon of C-4’ of phenyl ring), 173 (C, of
carbonyl carbon), 57.3 (C, of methylene
carbon), 161.1 (C, of pyridine ring), 148.9 (C, of
pyridine ring), 113 (C4 of pyridine ring), 138 (C.
of pyridine ring), 108.9 (C: of pyridine ring)

N-[3-mercapto-5-(4-methylphenyl)-4H-1,2,4-
triazol-4-yl]-2-(pyridin-3-yl
(B2)

amino)acetamide
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Vmax (KBr) (cm™) 3074 (C-H str, Aromatic ring),
820 (C-H def (oop), Monosubstituted phenyl
ring), 1590,1410 (C=C str, Aromatic ring), 1562
(C=N str, 1,2,4-triazole ring and pyridine ring),
1310 (C-N str, 1,2,4-triazole ring), 650,720 (C-S
str, 1,2,4-triazole ring), 1755 (C=0 str, Amide-l),
1605 (N-H bending, Amide-Il), 2950 (C-H str,
Methyl group of phenyl ring); 13C NMR (300
MHz, d): 148 (C-3 and C-5 of 1,2,4-triazole),
133.5 (C-1’ of phenyl ring), 126.9 (C-2’ and c-6
of phenyl ring), 129.7 (C-3" and C-5 of phenyl
ring), 137.7 (C-4 of phenyl ring), 20.9 (Methyl
carbon of C-4’ of phenyl ring), 173 (C, of
carbonyl carbon), 57.3 (C, of methylene
carbon), 145.1 (C, of pyridine ring), 137.9 (C, of
pyridine ring), 139 (C4 of pyridine ring), 124.5
(Ce of pyridine ring), 121.5 (C; of pyridine ring)

N-[3-mercapto-5-(4-methylphenyl)-4H-1,2,4-
triazol-4-yl]-2-(pyridin-4-yl amino)acetamide
(B3)

Vmax (KBr) (cm™) 3125 (C-H str, Aromatic ring),
808 (C-H def (oop), Monosubstituted phenyl
ring), 1590 (C=C str, Aromatic ring), 1560 (C=N
str, 1,2,4-triazole ring and pyridine ring), 1350
(C-N str, 1,2,4-triazole ring), 610,630 (C-S str,
1,2,4-triazole ring), 1759 (C=0 str, Amide-l),
1605 (N-H bending, Amide-ll), 2945 (C-H str,
Methyl group of phenyl ring); 13C NMR (300
MHz, d): 148 (C-3 and C-5 of 1,2,4-triazole),
133.5 (C-1’ of phenyl ring), 126.9 (C-2’ and c-6
of phenyl ring), 129.7 (C-3" and C-5 of phenyl
ring), 137.7 (C-4 of phenyl ring), 20.9 (Methyl
carbon of C-4’ of phenyl ring), 173 (C, of
carbonyl carbon), 57.3 (C, of methylene
carbon), 155.3 (C, of pyridine ring), 109.8 (Cy
and C; of pyridine ring), 150.7 (C. and C. of
pyridine ring)

N-[3-mercapto-5-(4-methylphenyl)-4H-1,2,4-
triazol-4-yl]-2-(1H-pyrazol-3-yl
amino)acetamide (B4)
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Vmax (KBr) (cm™) 3060 (C-H str, Aromatic ring),
760 (C-H def (oop), Monosubstituted phenyl
ring), 1591,1410 (C=C str, Aromatic ring), 1505
(C=N str, 1,2,4-triazole ring), 1305 (C-N str,
1,2,4-triazole ring), 620,700 (C-S str, 1,2,4-
triazole ring), 1755 (C=0 str, Amide-I), 1620 (N-
H bending, Amide-Il), 2975 (C-H str, Methyl
group of phenyl ring), 3283 (N-H str, Secondary
amine of pyrazole ring); 13C NMR (300 MHz, d):
Vmax (KBr) 148 (C-3 and C-5 of 1,2,4-triazole),
133.5 (C-1’ of phenyl ring), 26.9 (C-2’ and c-6 of
phenyl ring), 129.7 (C-3  and C-5 of phenyl ring),
137.7 (C-4 of phenyl ring), 20.9 (Methyl carbon
of C-4' of phenyl ring), 173 (C, of carbonyl
carbon), 57 (C, of methylene carbon), 154 (C, of
pyrazole ring), 132 (C4 of pyrazole ring), 91.5
(Ce of pyrazole ring)

N-[3-mercapto-5-(4-methylphenyl)-4H-1,2,4-
triazol-4-yl]-2-(1H-pyrazol-4-yl
amino)acetamide (B5)

Vmax (KBr) (cm™) 3050 (C-H str, Aromatic ring),
770 (C-H def (oop), Monosubstituted phenyl
ring), 1590,1405 (C=C str, Aromatic ring), 1530
(C=N str, 1,2,4-triazole ring), 1316 (C-N str,
1,2,4-triazole  ring), 88,635 (C-S str, 1,2,4-
triazole ring), 1725 (C=0 str, Amide-I), 1645 (N-
H bending, Amide-Il), 2965 (C-H str, Methyl
group of phenyl ring), 3285 (N-H str, Secondary
amine of pyrazole ring); 13C NMR (300 MHz, d):
148 (C-3 and C-5 of 1,2,4-triazole), 133.5 (C-1’
of phenyl ring), 126.9 (C-2’ and c-6 of phenyl
ring), 129.7 (C-3 and C-5 of phenyl ring), 137.7
(C-4 of phenyl ring), 20.9 (Methyl carbon of C-4’
of phenyl ring), 173 (C, of carbonyl carbon), 57
(C, of methylene carbon), 130 (C, of pyrazole
ring), 122.4 (C, and C. of pyrazole ring)

N-[3-mercapto-5-(4-methylphenyl)-4H-1,2,4-

triazol-4-yl]-2-(piperidin-4-yl amino)acetamide
(B6)
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Vmax (KBr) (cm™) 3080 (C-H str, Aromatic ring),
820 (C-H def (oop), Monosubstituted phenyl
ring), 1510,1320 (C=C str, Aromatic ring), 1519
(C=N str, 1,2,4-triazole ring), 1251 (C-N str,
1,2,4-triazole ring), 615,674 (C-S str, 1,2,4-
triazole ring), 1742 (C=0 str, Amide-1), 1603 (N-
H bending, Amide-Il), 2905 (C-H str, Methyl
group of phenyl ring), 3155 (N-H str, Secondary
amine of piperidine ring); 13C NMR (300 MHz,
d): 148 (C-3 and C-5 of 1,2,4-triazole), 133.5 (C-
1’ of phenyl ring), 126.9 (C-2’ and c-6 of phenyl
ring), 129.7 (C-3 and C-5 of phenyl ring), 137.7
(C-4 of phenyl ring), 20.9 (Methy! carbon of C-4’
of phenyl ring), 173 (C, of carbonyl carbon), 53
(C, of methylene carbon), 50.2 (C, of piperidine
ring), 34.1 (C, and C; of piperidine ring), 43.1
(Cc and C, of piperidine ring)

2-[(4-chlorophenyl)amino]-N-[3-mercapto-5-(4-
methylphenyl)-4H-1,2,4-triazol-4-yl]acetamide
(B7)

Vmax (KBr) (cm™) 3190 (C-H str, Aromatic ring),
812 (C-H def (oop), Monosubstituted phenyl
ring), 1593,1380 (C=C str, Aromatic ring), 1520
(C=N str, 1,2,4-triazole ring), 1274 (C-N str,
1,2,4-triazole ring), 740,653 (C-S str, 1,2,4-
triazole ring), 1752 (C=0 str, Amide-l), 1610 (N-
H bending, Amide-Il), 2865 (C-H str, Methyl
group of phenyl ring), 675 (C-Cl str, Phenyl ring);
13C NMR (300 MHz, d): 148 (C-3 and C-5 of
1,2,4-triazole), 133.5 (C-1’ of phenyl ring),
126.9 (C-2’ and c-6 of phenyl ring), 129.7 (C-3
and C-5 of phenyl ring), 137.7 (C-4 of phenyl
ring), 20.9 (Methyl carbon of C-4’ of phenyl
ring), 173 (C of carbonyl carbon), 57.3 (C, of
methylene carbon), 141.6 (C, of phenyl ring),
113.7 (C, and C; of phenyl ring), 129.7 (C. and
C. of phenyl ring)

2-[(4-fluorophenyl)amino]-N-[3-mercapto-5-(4-
methylphenyl)-4H-1,2,4-triazol-4-yl]Jacetamide
(B8)
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Vmax (KBr) (cm™) 3150 (C-H str, Aromatic ring),
821 (C-H def (oop), Monosubstituted phenyl
ring), 1586,1365 (C=C str, Aromatic ring), 1500
(C=N str, 1,2,4-triazole ring), 1313 (C-N str,
1,2,4-triazole ring), 614,674 (C-S str, 1,2,4-
triazole ring), 1705 (C=0 str, Amide-l), 1610 (N-
H bending, Amide-Il), 2825 (C-H str, Methyl
group of phenyl ring), 960 (C-F str, Phenyl ring);
13C NMR (300 MHz, d): 148 (C-3 and C-5 of
1,2,4-triazole), 133.5 (C-1’ of phenyl ring),
126.9 (C-2’ and c-6 of phenyl ring), 129.7 (C-3’
and C-5 of phenyl ring), 137.7 (C-4 of phenyl
ring), 20.9 (Methyl carbon of C-4’ of phenyl
ring), 173 (C, of carbonyl carbon), 57.3 (C, of
methylene carbon), 139.1 (C, of phenyl ring),
113.9 (C, and C; of phenyl ring), 116.3 (C. and
C. of phenyl ring)

N-[3-mercapto-5-(4-methylphenyl)-4H-1,2,4-
triazol-4-yl]-2-[(4-
methylphenyl)amino]acetamide (B9)

Vmax (KBr) (cm™) 3010 (C-H str, Aromatic ring),
760 (C-H def (oop), Monosubstituted phenyl
ring), 1580,1400 (C=C str, Aromatic ring), 1530
(C=N str, 1,2,4-triazole ring), 1315 (C-N str,
1,2,4-triazole ring), 680,655 (C-S str, 1,2,4-
triazole ring), 1732 (C=0 str, Amide-I), 1618 (N-
H bending, Amide-Il), 2950 (C-H str, Methyl
group of phenyl ring); 13C NMR (300 MHz, d):
148 (C-3 and C-5 of 1,2,4-triazole), 133.5 (C-1’
of phenyl ring), 126.9 (C-2’ and c-6 of phenyl
ring), 129.7 (C-3 and C-5 of phenyl ring), 137.7
(C-4 of phenyl ring), 20.9 (Methyl carbon of C-
4’and C4 of phenyl ring), 173 (C, of carbonyl
carbon), 57.3 (C, of methylene carbon), 140.5
(C, of phenyl ring), 112.2 (C, and C; of phenyl
ring), 130 (C. and C, of phenyl ring)
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LUCIFERASE REPORTER PHAGES (LRP) ASSAY
Fifty-microliter bacterial suspension equivalent
to MacFarlands No.2 standard was added to
400 ml of G7H9 with and without the test
compound. For each sample, two drug-free
controls and two drug concentrations were
prepared and this setup was incubated for 72 h
at 37 °C. After incubation 50 ml of the high titer
luciferase reporter phage (phAE129) and 400 ml
of 0.1 M CaCl, were added to all the vials and
this setup was incubated at 37 °C for 4 h. After
incubation, 100 ml of the mixture was taken
from each tube into a luminometer cuvette and
equal amount of working D-luciferin (0.3 mM in
0.05 M sodium citrate buffer, pH 4.5) solution
was added. The RLU was measured after 10 s of
integration in the Luminometer (Monolight
2010). Duplicate readings were recorded for
each sample and the mean was calculated. The
percentage reduction in the RLU was calculated
for each test sample and compared with the
control. The experiment was repeated when
the mean RLU of the control was less than
1000.All the newly synthesized compounds
were assayed in-vitro for antitubercular activity
against M. tuberculosis H37Rv and clinical
isolates: S, H, R, and E resistant M. tuberculosis.
In case of antimycobacterial activity %
reduction in relative light units (RLU) was
calculated using luciferase reporter phages
(LRP) assay at two different concentrations (50
and 100 pg/ml) using Rifampicin as a reference
standard.

RESULTS AND DISCUSSION

The observed percentage reduction in RLU is
tabulated in Table 2. Compound is considered
to be an antimycobacterial if fifty percent
reduction in the relative light units (RLU) is
observed when compared to the control using a
luminometer.
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Table 2:% reduction in relative light units (RLU) of the synthesized compounds

Compound % reduction in RLU
Mycobacterium tuberculosis Clinical isolate: S, H,R & E
Hs;Rv resistant M. tuberculosis(MDR)
50 pug/mL 100 pg/mL 50 pg/mL 100 pg/mL

Al 0 25.73 6.25 22.74

A2 10.70 46.08 26.06 39.06

A3 34.07 47.06 38.07 47.82

A4 28.16 39.33 43.55 46.85

A5 28.51 40.01 47.36 48.79

A6 20.93 35.90 11.02 36.64

A7 6.76 12.32 32.12 10.32

A8 32.65 42.23 33.52 29.65

A9 7.67 12.08 23.24 12.32

B1 30.12 34.23 12.67 23.65

B2 6.34 7.52 12.23 14.65

B3 34.45 39.67 36.76 43.56

B4 9.67 21.84 23.37 16.43

B5 18.52 47.89 21.09 31.67

B6 32.12 48.86 42.23 32.66

B7 12.65 19.06 27.65 19.89

B8 5.76 12.65 32.90 23.67

B9 3.60 22.89 24.67 42.60

Rifampicin 81.91 34.44

(2 pg/ml)

*Where S- Streptomycin, H- Isoniazid, R- Rifampicin, E- Ethambutol and MDR- Multi Drug Resistant.

The % reduction in relative light units (RLU) for M.
tuberculosis H37Rv at 50 pg/ml ranged from 0 to
34.07 for series A and 3.60 to 34.45 for series B.
At 100 pg/ml dose the % reduction in relative
light units (RLU) for M. tuberculosis H37Rv at 100
ug/ml ranges from 12.08 to 47.06for series A and
7.52 to 48.86 for series B. None of the compound
gave more than 50 % reduction in relative light
units (RLU) against M. tuberculosis H37Rv at 50
pg/ml. These results indicate the low potential
nature of the compounds towards TB. Percentage
reduction in relative light units (RLU) for clinical
isolates: S, H, R, and E resistant M. tuberculosis is

6.25 to 47.36 for series A and 12.23 to 42.23 for
series B. At 100 pg/ml dose the % reduction in
relative light units (RLU) for M. tuberculosis
H37Rv at100 pg/ml ranges from 10.32 to 48.79
for series A and 14.65 to 43.56 for series B.

Against

tuberculosis  Hsz;Rv

compound B6 found to be most potent at 100

Mycobacterium

ug/mL concentration while compound B3 shown

the maximum pg/mL

potency at 50
concentration.

Against Clinical isolate: S, H, R & E resistant M.
(MDR)

maximum percentage reduction in light units at

tuberculosis compound A5 caused
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50 pg/mL concentration while it also shown to be
most potent compound at 100 pg/mL
concentration.

All the compounds except compound Al, were
found to be active against both the
Mycobacterium tuberculosis strain with variable
magnitude of activities. Overall the study shows
that further derivatisation on the same line must
be carried out to get the idea for proper
designing of the 1,24-triazoles against the

Mpycobacterium tuberculosis.

CONCLUSION
In the present investigation 1,2,4-triazoles were
synthesized and evaluated for their
antimycobacterial activity. In total eighteen 1,2,4-
thiadiazole derivatives were synthesized with
different substitutions. All of the synthesized
compounds have been confirmed by elemental
analyses, IR and *C NMR spectral data. Almost all
exhibited

activity.

the compounds significant

antimycobacterial Against
Mycobacterium tuberculosis Hsz;Rv compound B6
found to be most potent at 100 pg/mL
concentration while compound B3 shown the
maximum potency at 50 pg/mL concentration.
While, against Clinical isolate: S, H, R & E resistant
M. tuberculosis (MDR) compound A5 caused
maximum percentage reduction in light units at
50 pg/mL concentration while it also shown to be
100 pg/mL

most potent compound at

concentration.
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