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ABSTRACT:

In the present study various 5-halo-N-amino acetylamino-(2’-substitutedarylidenyl-4’-thiazolidinonyl)-
benzoic acids (16-24) and 5-halo-N-amino  acetylamino-(3’-chloro-4’-substitutedarylidenyl-
2’azetidinonyl)- benzoic acids (25-33) have been synthesized by cyclization of compounds 5-halo-N-
amino acetyl substituted arylidenyl hydrazino benzoic acids (7-15) via route-1 and route-2 respectively as
depicted in figure. The purity of the compounds was checked by TLC. Metling points were determined in
open capillaries and are uncorrected. The structure of all the synthesized compounds was characterized by
C, H, N (elemental analysis) and spectral analysis (IR, NMR). Further, the above said compounds were
also evaluated for anti-inflammatory and ulcerogenic activities along with acute toxicity. These
compounds were found to possess varying degrees of these activities. Compound 21, 5-bromo-N-amino
acetylamino-[2’-(N,N-dimethylarylidenyl)-4’-thiazolidinonyl]- benzoic acid was found to be the most
potent compound of the series, more potent than standard drug phenyl butazone, showing a protection of
55.98%, against paw edema induced by carrageenan. Most of the compounds exhibit less ulcerogenic

activity and ALDso >1000 mg/kg p.o. except compounds 21 and 30, which possess ALDso >2000 mg/kg
p.o.
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INTRODUCTION

Inflammation is a condition in which a part
of the body becomes swollen, red and sore
due to injury or infection. It is an essential
part of the body’s healing process. It involves
a series of events that can be elicited by
numerous stimuli such as infectious agents,
antigen-antibody interaction etc. Prednisole,
dexamethasone, betamethasone etc. are the
names of some of the steroids, which were
considered to be the choicest anti-
inflammatory drugs, almost two decades ago.
Due to their severe adverse effects caused by
either long term or short term steroid therapy,
these have been replaced by more or less by
much better and safer non-steroidal anti-
inflammatory drugs (NSAIDs). The serious
and enormous side effects of the use of
steroids, accelerated the research towards the
development  of  non-steroidal  anti-
inflammatory drugs.

Literature survey reveals that various
congeners of anthranilic acid (2-amino
benzoic acid) [1-11] comprises an important
group of non-steroidal anti-inflammatory
drugs (NSAIDs). Moreover, anthranilic acid
(2-amino benzoic acid) derivatives has
gained prominence after the discovery of
mefenamic acid and meclofenamate [12-13]

which are currently used for clinical

treatment of various inflammatory diseases.

Both mefenamic acid and meclofenamate are
N-phenylanthranilic acid derivatives. A
substantial amount of work has been done on
the structural variation of this heterocyclic
nucleus, which can be regarded as a subclass
of drugs broadly known as nonsteroidal anti-
inflammatory drugs — NSAIDs. It has also
been perceived that best premier NSAIDs are
acidic in nature. In view of these
observations, our concentration has been
directed to the variation at second position of
anthranilic acid by assimilating different
acidic functional five membered heterocyclic
rings with perspective to synthesize new
analogies with improved anti-inflammatory
outcome. Moreover, survey of recent
literature reveals that substitution at second
position of anthranilic acid (2-amino benzoic
acid) by various substituted aryl or heteroaryl
moieties noticeably modulate the anti-
inflammatory activity. Furthermore,
considering the recent work of researchers
and the structure activity relationship (SAR)
various thiadiazoles [14-19] and azetidinones
[20-26] have also been found to possess
strong anti-inflammatory activity. Hence, it is
not immaterial to speculate that incorporating
these thiadiazolyl and azetidinonyl rings at
the second position of anthranilic acid may

enhance the anti-inflammatory activity of
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such compounds. Therefore, it was thought
valuable to synthesize some new N-
substituted anthranilic acid derivatives by
incorporating thiadiazolyl and azetidinonyl
moieties with the hope to get better anti-

inflammatory compounds.

EXPERIMENTAL
Chemistry
The purity and homogeneity of the

compounds were checked by thin layer
chromatography (TLC) using silica gel-G
plates. Mixture of methanol-benzene in the
ratio 2:8 was used as eluent in TLC and
iodine was used to locate the spots. Melting
points of all the synthesized compounds were
determined on thermonic melting point
apparatus. The melting points were taken in
open capillary tubes and were uncorrected.
C, H, N analysis for carbon, hydrogen and
nitrogen was performed on Carlo Erba-1108,
Heracus. Analysis (C, H, N) were within
+0.04 % of the theoretical values. The IR and
'H-NMR spectra were recorded on Backman
Acculab-10 spectrophotometer (Vmax in cm™! ;
KBr) and on Brucker 400-FT (in CDCI3)
instrument respectively.

The synthetic routes for the synthesis of
compounds (1-33) is depicted in Figure-1.
The analytical and physical data of
compounds (1-33) is given in Table 1.The

compounds (1-33) were tested for their anti-

inflammatory activity as well as for their
acute toxicity. Phenylbutazone was used as
reference drug for anti-inflammatory activity.
The results of biological activity is given in
(Table 2).

Synthesis

The pathway for the synthesis of compounds
(1-33) is depicted in Figure 1.

Synthesis of 5-halo-N-chloroacetyl amino
benzoic acids (1-3)

To a well stirred solution of 2-amino benzoic
acid (0.01 mol) in chloroform (dry 50ml),
chloroacetyl chloride (0.02 mol) was added
drop by drop at 0-5°C during 1 h. The
reaction mixture so formed was stirred at
room temperature for 2 h. After stirring it
was concentrated, cooled and poured onto
ice. The solid separates out which was
filtered and recrystallized from appropriate
solvents to yield compounds (1-3). The
physical and analytical data of the
compounds (1-3) is given in Table-1.
Compound 1: IR (cm’!, KBr): 3040 (O-H),
3120 (N-H), 3030 (C-H aromatic), 1710
(C=0), 1588 (C-C aromatic ring), 2925
(CH2), 1215 (C-N), 690 (C-Cl). 'H-NMR
CDClI3 6 : 7.50-6.35 (m, 3H, Ar-H), 11.45 (s,
1H, -COOH, exchangeable with D,0), 8.60
(brs, 1H, NHCO), 3.50 (s, 2H, -CH:Cl)

(ppm).
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Synthesis of 5-halo-N- amino acetyl
hydrazino benzoic acids (4-6)

To a solution of 5-halo-N-chloroacetyl amino
benzoic acids (1-3) (0.01 mol) in DMF (25
ml), hydrazine hydrate (0.01 mol) was added
slowly with stirring and the reaction mixture
was refluxed 2-3 h. After refluxing it was
concentrated, cooled and poured into ice cold
water. The separated solids were filtered and
recrystallized from appropriate solvents to
afford compounds (4-6). The physical and
analytical data of the compounds (4-6) is
given in Table 1. Compound 4: IR (cm’,
KBr): 3046 (O-H), 3110 (N-H), 3025 (C-H
aromatic), 1712 (C=0), 1590 (C-C aromatic
ring), 2920 (CHz), 1218 (C-N). 'H-NMR
CDCl3 6 : 7.70-6.60 (m, 3H, Ar-H), 11.60 (s,
1H, -COOH, exchangeable with D>0O), 10.00
(s, 1H, NH exchangeable with D,0), 8.30
(brs, 2H, NH» exchangeable with D,0), 8.80
(brs, 1H, NHCO), 4.70 (s, 2H, -COCH>)
(ppm).

Synthesis of 5-halo-N- amino acetyl
substituted arylidenyl hydrazino benzoic
acids (7-15)

To a solution of 5-halo-N-acetyl amino
hydrazino benzoic acids (4-6) (0.01 mol) in
methanol in the presence of few drops of
substituted

glacial acetic acid various

aldehydes (0.01 mol) namely 4-

hydroxybenzaldehyde, 4-

methoxybenzaldehyde, 4- N,N-
dimethylbenzaldehyde were refluxed for 6-8
h. The reaction mixtures were concentrated,
cooled and poured onto ice. The solids which
separated out were recrystallized from
appropriate solvents to yield compounds (7-
15). The physical and analytical data of the
compounds (7-15) is given in Table 1.
Compound 7: IR (cm™!, KBr): 3042 (O-H),
3114 (N-H), 3020 (C-H aromatic), 1717
(C=0), 1580 (C-C aromatic ring), 2910
(CH2), 1216 (C-N), 1620 (C=N), 735
(monosubstituted benzene ring). 'H-NMR
CDCl3 6 : 7.65-7.20 (m, 7H, Ar-H), 11.40 (s,
1H, -COOH, exchangeable with D,0), 9.80
(s, 1H, NH exchangeable with D;0), 8.65
(brs, 1H, NHCO), 8.20 (d, 1H, =CH-Ar),
4.66 (s, 2H, -COCH2) (ppm).

Synthesis of 5-halo-N-amino acetylamino-
(2’-substitutedarylidenyl-4’-
thiazolidinonyl)- benzoic acids (16-24)

To a cooled mixtures of 5-halo-N- amino
substituted arylidenyl hydrazino
benzoic acids (7-15) (0.01 mol) and
anhydrous ZnCl; (0.02 mol) in DMF (50 ml),

acetyl

thioglycolic (0.02 mol) was added dropwise
with stirring at ambient temperature and the
mixtures were kept for 48 h at room
temperature and refluxed for 12 h. The
reaction mixtures were cooled, filtered,

washed with water and poured into ice cold
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water. The resulting solids thus obtained
were recrystallized with appropriate solvents
to afford compounds (16-24). The physical
and analytical data of the compounds (16-24)
is given in Table 1. Compound 16: IR (cm™,
KBr): 3045 (O-H), 3108 (N-H), 3015 (C-H
aromatic), 1720 (C=0), 1586 (C-C aromatic
ring), 2920 (CHz), 1220 (C-N), 676 (C-S-C),
730 (monosubstituted benzene ring), 1760
(C=0 of B-thialactam ring). "H-NMR CDCl;
0 : 7.60-7.10 (m, 7H, Ar-H), 11.30 (s, 1H, -
COOH, exchangeable with D,0), 9.70 (s,
1H, NH exchangeable with D,0), 8.50 (brs,
1H, NHCO), 4.72 (s, 2H, -COCH>), 3.90 (s,
2H, CH; of thiazolidinone), 6.35 (t, 1H, N-
CH-Ar) (ppm).

Synthesis of 5-halo-N-amino acetylamino-
(3’-chloro-4’-substitutedarylidenyl-
2’azetidinonyl)- benzoic acids (25-33)

To the well stirred solutions 5-halo-N- amino
acetyl substituted arylidenyl
benzoic acids (7-15) (0.02 mol), in dioxane

(50 ml), chloroacetyl chloride (0.02 mol) and

hydrazino

few drops of triethylamine were added with
constant stirring at 0-5°C during 15 min. .
The reaction mixtures were stirred for about
3 h at room temperature. The solid
triethylamine hydrochloride formed was
filtered and removed. The solutions
(filterates) were heated under reflux for Sh.

The solvent was evaporated under reduced

pressure. The solid products so obtained were
washed with water, filtered and dried. The
resulting solids which separated out were
recrystallized from appropriate solvents to
yield compounds (25-33). The physical and
analytical data of the compounds (25) is
given in Table 1. Compound 25: IR (cm,
KBr): 3048 (O-H), 3120 (N-H), 3026 (C-H
aromatic), 1712 (C=0), 1585 (C-C aromatic
ring), 2916 (CH), 1212 (C-N), 740
(monosubstituted benzene ring), 1745 (CO of
B-lactam), 635 (C-Cl). 'H-NMR CDCl; § :
7.75-7.30 (m, 7H, Ar-H), 11.10 (s, 1H, -
COOH, exchangeable with D»>0O), 9.85 (s,
1H, NH exchangeable with D>0), 8.50 (brs,
1H, NHCO), 4.62 (s, 2H, -COCH>»), 5.45 (d,
1H, -CH-Ar, azetidinone ring), 5.18 (d, 1H,
CH-CI) (ppm).

Pharmacology

Anti-inflammatory activity: Anti-
inflammatory activity was performed by paw
edema inhibition test on albino rats following
the method of Winter et al [27]. Individual
cages were used for rats. One percent
carrageenan suspension was prepared in
0.9% NaCl solution and 0.2 ml of it was
injected subutaneously into the platar
aponeurosis of hind paw after 30 minutes.
Water plethysmometer socrel was used to
measure the paw volume. Paw volume was

again measured after 3 h. The mean increase
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of the paw volume at each time interval was
compared with that of the control group at
the identical time intervals and the percent
inhibition of edema values were calculated
using the formula:
Percentage of anti-inflammatory activity = 1
—(V/Vc) X 100
Where, V.= test groups

V.= control groups
Ulcerogenic activity: Newly synthesized
compounds were checked for their
ulcerogenic liabilities by the method of
Verma et al [28]. Prior to the administration
of the drug the albino rats were fasted for 24
h. After 8 h of drug treatment, all the animals
were sacrificed and then their small intestines
and stomachs were examined
microscopically to assess the shedding of
epithelium, incidence of hyperemia, frank
and petechial haemorrhages and discrete or
erosion ulceration with or  without
perforation. The appearance of any of these
specifications was considered to be the
confirmation of ulcerogenic activity.
Acute toxicity activity (ALDso):
Approximate lethal dose of all the newly
synthesized compounds was determined.
Procedure of Smith [29] was followed for
determining the acute toxicity of the
synthesized compounds. Albino mice were

used to perform this activity. Animals were

divided in a groups of 10 animals. The test
compounds are suspended in propylene
glycol and were given orally at different dose
levels. Percent mortality in each group was
observed after 24 h of drug administration.
From the data so obtained ALDso was
calculated.

RESULTS AND DISCUSSION

The physico-chemical data of all the
synthesized compounds is depicted in Table-
1. All the synthesized compounds (1-33)
were also screened for their anti-
inflammatory, cyclooxygenase-II (COX-II)
and ulcerogenic activity. The compounds
were also screened also screened for their
acute toxicity. The compounds wre tested at
a dose of 50 mg/kg p.o. and were compared
with the standard drug phenyl butazone. The
pharmacological data of compounds (1-33) is
given in Table 1.
The series was characterized by the
incorporation of two moieties that are
thiazolidinone and azetidinone, at the 2
position of anthranilic acid to develop more
potent and safer anti-inflammatory drugs.
Compounds (1-3) i.e.5-halo-N-chloroacetyl
amino benzoic acids, were found to exhibit
mild anti-inflammatory activity ranging from
21.89% to 24.66%. A little increase in anti-
observed in

inflammatory  was step-2

compounds i.e. compounds 5-halo-N- amino
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acetyl hydrazino benzoic acids (4-6). These
compounds (4-6) exhibited 22.66% to
27.48% inhibition of edema induced by
carrageenan  when  tested. = Somewhat
enhanced anti-inflammatory activity was
observed in compounds 5-halo-N- amino

acetyl substituted arylidenyl hydrazino
benzoic acids (7-15). These compounds (7-
15) exhibited activity between 26.22% to
35.12%. Further, cyclization of compounds
(7-15), via route-1 was found to be fruitful in
enhancing the anti-inflammatory activity.
Cyclization of compounds (7-15) was done
by treating them with thioglycolic acid in
presence of anhydrous ZnCl> into five
membered ring compounds i.e. 5-halo-N-
amino acetylamino-(2’-substitutedarylidenyl-
4’-thiazolidinonyl)- benzoic acids (16-24).
These compounds showed high percentage
protection ranging from 33.28% to 55.98%.
Compound 21, 5-bromo-N-amino
acetylamino-[2’-(N,N-dimethylarylidenyl)-

4’-thiazolidinonyl]- benzoic acid was found
to be the most potent compound of the series,
which showed protection of 55.98%, against
edema induced by carrageenan. This
compound showed more potent activity than
the standard drug phenyl butazone. Standard
drug phenyl butazone was reported to exhibit
36.4%, edema inhibition. Being the most

potent compound of the series, this

compound 21, was further analyzed in detail
at three graded doses of 25, 50 and 100
mg/kg p.o. for its anti-inflammatory activity
and was found to possess 28.36%, 55.98%
and 60.12% oedema inhibition respectively.
Standard drug was also studied in detail at
those three graded doses. On comparing the
results of the two, it was found that both
standard drug as well as compound 21,
showed almost similar activity at lower dose
of 25 mg/kg p.o. But when results at higher
doses of 50 and 100 mg/kg p.o. are
compared, compound 21 was found to be
more potent. Compound 21, showed anti-
inflammatory activity of 55.98% and 60.12%
whereas standard drug was found to possess
activity of 36.4% and 58.4% at doses of 50
and 100 mg/kg p.o. respectively.
Furthermore, compounds (7-15) were
cyclized through route-2 by the addition of
chloro acetylchloride and triethylamine to
give four membered ring compounds 5-halo-
N-amino acetylamino-(3’-chloro-4’-
substitutedarylidenyl-2’azetidinonyl)-
benzoic acids (25-33). A good percentage
protection between 30.25% to 48.65% was
shown by these compounds. Out of nine
compounds (25-33), the most potent
compound was found to be compound 30.
This compound 5-bromo-N-amino

acetylamino-[3’-chloro-4’-(N’,N’-
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dimethylarylidenyl-2’azetidinonyl]-benzoic
(30), exhibited
activity of 48.65%, which is more than that
exhibited by standard drug (36.40%) when

acid anti-inflammatory

compared. Considering the potential nature
of this compound 30, it was studied further in
detail at three graded doses of 25, 50 and 100
mg/kg p.o. and was found to inhibit 20.20%,
48.65% and 58.02% of edema produced by
carrageenan. Standard drug when studied at
these three graded doses was found to
possess 28.42%, 36.4% and 58.4% edema
inhibition. On comparing the results of the
two, it was noted that at blower dose,
standard drug showed more potent activity
whereas on increasing the dose to 50 mg/kg
p.o. compound 30 exhibit more potent
activity than standard drug. But if results at a
higher dose of 100 mg/kg p.o. are compared,

both the standard drug as well as compound

30, elicited almost similar protection against
edema.

Compounds (1-33) were also evaluated for
their ulcerogenic activity. The compounds
were found to possess varying degree of
hyperemia ranging from 20% to 100%. At
the same time these compounds (1-33) were
found to be associated with low degree of
ulcer production (10% to 40% of animals).
Compounds 9, 12, 15, 18, 21, 24, 27, 30 and
33 have shown a very low degree of ulcer
production. All these compounds (1-33) were
also evaluated for ALDso. All the compounds
exhibited a high value of ALDso which is
1000 mg/kg p.o.
compound 21 and 30, which showed ALDso

greater than except

greater than 2000 mg/kg p.o., thereby
suggesting a good safety margin of these

compounds.

Table 1: Physical and analytical data of compounds (1-33

Compd. X R M.P. Recryst. Yield Molecular Calcd. (Found) %
No. §o) solvent (%) Formula C H N
1. H - 85 methanol 54 CyoHsNOsCl 54.13 4.01 7.01
(54.10) (3.99) (6.98)
2. Br - 98 ethanol 68 CoH;NO;BrCl 36.92 2.39 4.78
(36.89) (2.42) (4.81)
3. 1 - 105 ethanol 65 CoH;NO;ICI 31.81 2.06 4.12
(31.79) (2.09) (4.09)
4 H - 100 ethanol 56 CyoH11N;05 51.67 5.26 20.09
(51.70) (5.23) (20.11)
5 Br - 110 methanol 58 CyH;oN;0;Br 37.50 3.47 14.58
(37.48) (3.50) (14.62)
6. 1 - 125 methanol 55 CoH,(N30s1 32.23 2.98 12-53
(32.19) (3.01) (12.55)
7. H 4-OH 130 benzene 50 C16HisN304 61.34 4.79 13.41
(61.36) (4.82) (13.39)
8 H 4-OCH; 150 acetone 45 C17H17N;04 62.38 5.19 12.84
(62.41) (5.22) (12.87)
9. H 4-N(CHz), 115 benzene 52 Ci3H20N40; 63.52 5.88 16.47
(63.49) (5.91) (16.50)
10. Br 4-OH 145 DMF 48 C15H14N304Br 48.97 3.57 10.71
(49.00) (4.01) (10.69)
3119
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11. Br 4-OCH; 185 DMF 54 Ci17H;6N304Br 50.24 3.94 10.34
(50.27) (3.98) (10.37)
12. Br 4-N(CH3)2 198 benzene 40 C13H19N403Br 51-55 4-53 13-36
(4.55) (13.38)
13. 1 4-0H 200 ethanol 45 C15H14N304I 43.73 3-18 9-56
(43.75) (3.21) (9.59)
14. | 4-OCH; 210 acetone 40 Ci7H;16N;041 45.03 3.53 9.27
(45.05) (3.56) (9.30)
15. | 4-N(CHa), 240 acetone 48 Ci3H19N40s1 46.35 4.07 12.01
(46.36) (4.10) (11.99)
16. H 4-OH 160 Ethanol 54 C13H17N3OSS 55.81 4-39 10-85
(55.78) (4.42) (10.88)
17. H 4-OCH; 175 ethanol 55 C19H9N305S 56.85 4.73 10.47
(56.88) (4.75) (10.51)
18. H 4-N(CHa), 185 methanol 40 C30HN,0,8 57.97 5.31 13.52
(57.99) (5.28) (13.49)
19. Br 4-OH 205 ethanol 42 CisH16N305BrS 46.35 3.43 9.01
(46.37) (3.46) (8.98)
20. Br 4-OCH; 240 ethanol 46 Cy9H3N;05BrS 47.50 3.75 8.75
(47.47) 3.77) (8.78)
21. Br 4-N(CH3)2 260 methanol 45 C20H21N4O4BrS 48.68 4.25 1 1.35
(48.70) (4.28) (11.38)
22. | 4-OH 225 acetone 50 CisH16N;051IS 42.10 3.11 8.18
(42.08) (3.09) (8.21)
23. | 4-OCH; 210 benzene 42 C19H;1sN;05IS 43.26 341 7.96
(43.28) (3.38) (7.99)
24. 1 4-N(CH3)2 280 pet. ether 38 C20H21N404IS 44.44 3-88 10-37
(44.41) (3.91) (10.40)
25. H 4-OH 182 toluene 36 C13H6N305Cl 55.45 4.10 10.78
(55.48) (4.07) (10.81)
26. H 4-OCH; 168 ethanol 40 C19H;13N;05Cl1 47.58 4.46 10.40
(47.61) (4.49) (10.37)
27. H 4-N(CHa), 154 pet. ether 42 C20H21N404C1 57.62 5.04 13.44
(57.59) (5.08) (13.47)
28. Br 4-OH 180 DMF 38 CisHisN;05BrCl 46.10 3.20 8.96
(46.08) 3.17) (8.99)
29. Br 4-OCH3 175 benzene 40 C19H17N305BrCl 47.25 3.52 8.70
(47.27) (3.49) (8.67)
30. Br 4-N(CHz), 145 DMF 44 C30H20N;0,BrCl 49.84 4.15 8.72
(49.81) (4.18) (8.69)
31. | 4-OH 200 methanol 45 Ci3H15N;051CI 41.90 2.90 8.14
(41.87) (2.87) (8.16)
32. 1 4-OCH; 248 ethanol 42 C19H7N3051C1 43.05 3.21 7.93
(43.08) (3.18) (7.95)
33. 1 4-N(CH3)2 280 benzene 45 C20H20N304ICI 49.84 4.15 8.72
(49.81) (4.17) (8.69)
C, H, N were found within £ 0.04%
Table 2: Pharmacological evaluation of compounds (1-33)
Co X Mean increase in | Anti-inflammatory Activity Ulcerogenic Activity ALDs,
mpd paw volume Dose % Decrease Dose % of Animals % of (mg/kg p.o.)
. +S. E. (mg/kg in Oedema (mg/kg with animals
No. p.o.) p.o.) hyperemia with ulcer
H 0.210+0.002 50 21.98™ 300 60" 20 >1000
Br 0.401+0.004 50 24.66" 300 70" 30 >1000
1 0.342+0.003 50 23.24" 300 70" 20 >1000
H 0.376+0.012 50 22.66™ 300 60 20 >1000
Br 0.385+0.011 50 27.48™ 300 60" 30 >1000
1 0.342+0.004 50 26.52"" 300 60 20 >1000
H p-OH 0.365+0.006 50 26.22° 300 50" 20 >1000
Br p-OCH; 0.336+0.001 50 28.34™ 300 50™ 30 >1000
. 1 p-N(CHs) 0.372+0.002 50 30.48" 300 40™ 10 >1000
10. H p-OH 0.388+0.001 50 28.33" 300 60™ 20 >1000
11. Br p-OCH; 0.333+0.003 50 27.77 300 40™ 20 >1000
12. 1 p-N(CH5) 0.346+0.001 50 3512 300 40™ 10 >1000
13. H p-OH 0.372+0.011 50 28.64™ 300 50™ 20 >1000
14 Br p-OCH; 0.420+0.002 50 30.52" 300 20" 20 >1000
3120
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15. I p-N(CH3) 0.299:£0.001 50 32.48” 300 70" 10 >1000
16. H p-OH 0.285+0.003 50 33.28" 300 90™ 40 >1000
17. Br p-OCH; 0.3330.005 50 36.42" 300 70" 30 >1000
18. I p-N(CH3) 0.322:0.004 50 42.72” 300 80~ 10 >1000
19. H p-OH 0.320:£0.001 50 35.48"" 300 707" 20 >1000
20. Br p-OCH; 0.346+0.001 50 41.10” 300 90~ 20 >1000
21. I p-N(CH3) 0.344:£0.002 25 28.36" 100 307 10 >2000

0.392:£0.003 50 55.98"" 200 60" 10
0.382:£0.001 100 60.12°" 300 1007 10
22. H p-OH 0.388:0.004 50 35.13” 300 50 30 >1000
23. Br p-OCH; 0.349:0.003 50 492277 300 60~ 20 >1000
24. 1 p-N(CH5) 0.329+0.001 50 50.12" 300 40™ 10 >1000
25. H p-OH 0.289+0.002 50 30.25™ 300 80~ 20 >1000
26. Br p-OCH; 0.298:0.004 50 33.33™ 300 70" 20 >1000
27. 1 p-N(CH5) 0.3010.003 50 38.62" 300 60™ 10 >1000
28. H p-OH 0.312:0.003 50 37.417 300 100~ 20 >1000
29. Br p-OCH; 0.322+0.001 50 39.42° 300 70 20 >1000
30. I p-N(CH3) 0.342:0.005 25 20.20” 100 60~ 10 >2000
0.3730.001 50 48.65™" 200 807" 10
0.362:0.002 100 58.02" 300 90" 20
31. H p-OH 0.321:0.001 50 37.72” 300 50~ 20 >1000
32. Br p-OCH; 0.3780.002 50 39.98™ 300 307" 20 >1000
33. 1 p-N(CH3) 0.321:0.003 50 42127 300 60" 10 >1000
Phenyl butazone 25 28.42
50 36.40
100 58.40
*p <0.05, **p<0.01, ***p<0.001"*
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CONCLUSION

On comparing the entire pharmacological
data of these compounds of the series i.e.
compounds (1-33), it may be concluded that-

1. Bromo substituted derivatives were
found to be more potent than their
corresponding derivatives.

2. Presence of 4-N,N-dimethyl phenyl
ring in compounds was found to
enhance  the anti-inflammatory
activity in comparison to presence of
4-hydroxy pheny ring and 4-methoxy
phenyl ring.

3. Thiazolidinones were found to be
more potent than the corresponding
azetidinones.

ACKNOWLEDGEMENTS

One of the authors Ms. Nancy, is grateful to
UGC, New Delhi, India, for awarding NET-
JRF fellowship and financial assistance to
carry out this research work. The authors are
also thankful to the Chemistry Department of
Meerut College, Meerut (U.P.) India, for
providing facilities for completing this
research work.

Conflict of interest

There is no conflict of interest among

authors.
REFERENCES
[1] A. Kumar, D. Bansal, K. Bajaj, S.
Sharma, Archana, V.K.

Srivastava. Synthesis of some
newer derivatives of 2-amino
benzoic acid as potent anti-
inflammatory and analgesic agents.
Bioorg. Med. Chem., 11, 5281-
5291, (2003); doi:10.1016/S0968-
0896(03)00529-7 .

[2] S. Sharma, V.K. Srivastava , A.
Kumar. Newer  N-substituted
anthranilic acid derivatives as
potent anti-inflammatory agents.
Eur. J. Med. Chem., 37, 689-697
(2002);
https://doi.org/10.1016/S0223-
5234(02)01340-5 .

[3] J.K. Joshi, V.R. Patel, K. Patel,
D.Rana, K. Shah, R. Patel, R.
Patel. = Synthesis and  anti-
inflammatory activity of n-aryl
anthranilic acid and its derivatives.
Indian J Pharm. Sc., 69, 697-699
(2007); doi: 10.4103/0250-
474X.38483 .

[4] S.H. Han, H.S. Suh, H. Jo, Y. Oh,
N.K. Mishra, S. Han, H.S. Kim,
Y.H. Jung, B.M. Lee, L.S. Kim.
Synthesis and anti-inflammatory
evaluation of N-sulphonyl
anthranilic acids via  ir(IIl)-
catalyzed C-H amidation of

benzoic acids. Bioorg. Med. Chem.

I9BPAS, July, 2023, 12(7)

3123



Nancy et al Research Article

Lett., 27, 2129-2134, (2017), [9] A.A. Mohamed Eissa, G.A.
https://dx.doi.org/10.1016/j.bmcl.2 Soliman, M.H. Khataibeh. Design,
017.03.072 . synthesis and anti-inflammatory

[S] D. Tiwari, S. Haque, S. Misra, R. activity of structurally simple
Chandra. Synthesis and anthranilic acid congeners devoid
pharmacological screening of N- of ulcerogenic side effects. Chem.
substituted anthranilic acid Pharm. Bull.,, 60, 1290-1300,
derivatives. Int. J. Drug Dev. & (2012); DOI:  10.1248/cpb.c12-
Res., 3, 265-271, (2011), 00516.
https://www.ijddr.in . [10] M. Banerjee, C.C. Behera, G.C.

[6] E. Falch, J. Weis, T. Natvig. Pradhan, M.A. Azam, S.K. Sahu.
Substituted heteroaromatic Synthesis and biological
anthranilic  acids with  anti- evaluation of some anthranilic
inflammatory activity. J. Med. acid and 2-phenylquinazoline-
Chem., 11, 608-611, (1968);, 4(3H)-one analogues. S. Afr. J.
https://doi.org/10.1021/jm00309a0 Chem., 62, 134-142, (2009);
47 . https://www.ajol.info .

[7] S. Bala, S. Kamboj, V. Saini, D.N. [11] D. Kumar, Archana, A. Kumar.
Prasad. Anti-inflammatory, Synthesis and characterization of
analgesic evaluation and molecular some new anthranilic acid
docking studies of N-phenyl derivatives as potential non-
anthranilic  acid-based 1,3,4- steroidal anti-inflammatory
oxadiazole analogues. J. of Chem., drugs. Int. J basic & App. Chem.
3, 1-6, (2013); Sc., 10, 9-23, (2020);
https://downloads.hindawi.com . https://www.cibtech.org/jcs.htm .

[8] P. Rani, V.K. Srivastava, A. [12] R.J. Flower, S. Moncada, J.R.
Kumar. Isoxazolinyl derivatives of Vane. Goodman and Gilman’s,
anthranilic acid as The pharmacological basis of
antiinflammatroy agents. Indian J. therapeutics, 7% ed.: Collier
Chem., 42B, 1729-1733, (2003); MacMillan London, 698-709,
DOI: 10.1002/chin.200344109. (1997);

3124

I9BPAS, July, 2023, 12(7)



Nancy et al

Research Article

[13]

[14]

[15]

https://accessmedicine.mhmedica

Lcom .

P.A. Insel, J.G. Hardman, L.G.
Limberd, P.B. Molinoff, R.W.
Ruddon, A.G. Qilman. Goodman
and Gilman’s, The
pharmacological basis of
therapeutics, McGraw Hill, New
York, 638-657, (1996);

https://accessmedicine.mhmedica

Lcom

A. Cristina, D. Leonte, L. Vlase,
L.C. Bencze, S. Imre, G. Marc,
B. Apan, C. Mogosan, V.
Zaharia. Heterocycles 48.
Synthesis, characterization and
biological evaluation of
imidazo[2,1-b]thiadiazole
derivatives as anti-inflammatory
agents. 23, 2425-
2443, (2018);
https://doi.org/10.3390/molecules
23102425 .

S. Maddila,

Molecules,

S. Gorle, C.H.
Sampath, P. Lavanya . Synthesis
and anti-inflasmmatory activity
of some new 1,3,4-thiadiazoles
containing pyrazole and pyrrole

nucleus. J. Saudi Chem. Soc., 20,

S306-S312, (2016);

[16]

[17]

[18]

[19]

https://doi.org/10.1016/1.jscs.201
2.11.007
S. Maddila, S. Gorle, M. Singh,

P. Lavanya, S.B. Jonnalagadda.
Synthesis and anti-inflammatory
activity of fused 1,2,4-triazolo-

[1,3,4]thiadiazole derivatives of

phenothiazine. Frontiers Drug
Design &  dis.,10, 977-983,
(2013); DOI:

10.2174/15701808113109990034
V. Saxena. Synthesis and
analgesic, anti-inflammatory

activities of  some  novel
thiadiazole derivatives. Int. J.
Pharm. Sc. & Drug Res., 13, 87-
92, (2021);
https://doi.org/10.25004/1JPSDR.
2021.130113 .

U.A. Atmaram, S.M. Roopan.

Biological activity of oxadiazole
and thiadiazole derivatives. Appl.
Microbiol.  Biotechnol., 106,
3489-3505, (2022);
https://doi.org/10.1007/s00253-
022-11969-0 .

D. K. Mehta, Taya, R. Das, K.

Dua. Design, synthesis and

molecular docking studies of

novel thiadiazole analogues with

I9BPAS, July, 2023, 12(7)

3125



Nancy et al

Research Article

[20]

[21]

[22]

potential antimicrobial and anti-

inflammatory activities. Anti-
inflammatory
agents in Med Chem., 18, 91-
109, (2019); DOLI:
10.2174/18715206196661903071

62442 .

&Anti-allergic

Archana, Nancy, S. Chaudhary.
Design, synthesis and evaluation
of novel
azetidinonyl/formazonyl/thiazoli
dinonylphenothiazines as
potential anti-inflammatory
agents. Indian Drugs, 59, 27-35,
(2022);

https://doi.org/10.53879/1d.59.02.
12898 .

K. S

Gupta, A. Mishra.

Synthesis, characterization &
screening for anti-inflammatory
& analgesic activity of quinolone
derivatives bearing azetidinones
scaffolds. Anti-inflammatory &
anti-allergy
Chem., 15, 31-43, (2016); DOI:
10.2174/18715230156661602101
24545 .

V. Kumar, T.S. Nagaraja, H.

agents in Med.

Shameer, E. Jayachandran, G.M.
Sreenivasa. N-Substituted-3-

chloro-2-azetidinones: Synthesis

[23]

[24]

[25]

[26]

and characterization of new novel
anti-inflammatory
Res., 12, 83-92,
(2009); http://citeseerx.psu.edu .

agents. J.

Pharma. Sci.

A. Rajasekaran, M. Periasamy, S.
Venkatesan Synthesis,
characterization and biological
activity of  some  novel
azetidinones. J. Dev. Biol. &
Tissue Eng., 2, 5-13, (2010);
https://academicjournals.org .

A. Kumar, C.S. Rajput, S.K.

Bhati. of 3-[4"-(p-

Synthesis
chlorophenyl)thiazol-2’-yl]-2-
[(substitutedazetidinone/thiazolid
inone)-aminomethyl]-6-
bromoquinazolin-4-ones as anti-
inflammatory agent. Bioorg. &
Med. Chem., 15, 3089-3096,
(2007); DOI
10.1016/3.bmc.2007.01.042 .

S.K. Bhati, A. Kumar. Synthesis
of new substituted azetidinonyl
and thiazolidinonyl-1,3,4-
thiadiazino (6,5-b) indoles as

promising anti-inflammatory
agents. Eur. J Med. Chem, 43,
2323-2330, (2008); DOI:

10.1016/j.ejmech.2007.10.012 .
B. Gowramma, T.K. Praveen, R.

Kalirajan, B. Babu. Synthesis of

I9BPAS, July, 2023, 12(7)

3126



Nancy et al

Research Article

[27]

28]

[29]

some novel-2-azetidinones/4-
thiazolidinones bearing 1,3,4-
thiadiazole nucleus and screening
for its antiinflammatory activity.
Lett. Drug Design Dis., 13, 676-
683, (2016);
http://www.ingentaconnect.com .

C.A. Winter, E.A. Risley, G.W.

Nuss. Carrageenin-induced
edema in hind paw of the rat as
an assay for anti-inflammatory
drugs. Proc. Soc. Exp. Biol
Med., 111, 544-547, (1962);
https://do0i/10.3181/00379727-
111-27849 .

M. Verma, J.N. Sinha, V.R.
Gujarati, T.N. Bhalla, K.S.
Bhargava, K.A. Shanker. New

potent anti-inflammatory
quinazolone. Pharmacol. Res.
Commun., 13, 967-971, (1981);
https://doi.org/10.1016/S0031-
6989(81)80068-9 .

Q.E. Smith, Pharmacological

screening tests. Prog. Med.
Chem. 1, Butterworth; London:
1, 1-33, (1961);

I9BPAS, July, 2023, 12(7)

3127



