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ABSTRACT

Sudy of analgesic and anti-inflammatory activity of some synthesized 2-substituted acetamido-5-aryl-1,3,4-
thiadiazoles (sixteen compounds) were done. None of the compounds showed any analgesic activity. One of the
compound [1/4al] showed anti-inflammatory activity comparable with the standard drug. Some of the compounds
showed moderate activity. Results indicate that substitution in the aryl group result in reduction or loss of activity.
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INTRODUCTION

Inflammation is caused by living tissues when scifgé to injury. Living tissues respond to the igjim complex
way, depending on its rigorousness. A local respas®ften associated with inflammation and the algentissues
go through changes to allow the entry of plasmamraocyte cells at the place of injury. This edobal response
is called acute inflammation which is a short-tegsponse that usually results in healing. The mashminvolves
in the course of action showed that leukocytes gaicess to the damaged region, removing the stémaihd
repairing the tissues. If acute inflammation péssi®r a longer period, it changes into chronidamfmation.
Chronic inflammation is a prolonged, deregulatespomse that involves active inflammation, tissugtrdetion and
attempts at tissue repair. To overcome the chadlengf inflammatory disorders, several classes df- an
inflammatory drugs have been used. These includesteroidal anti-inflammatory drugs (NSAIDs), Imnwun
Selective Anti-Inflammatory Derivatives (ImSAIDgprticosteroids etc., [1].

Non-steroidal anti-inflammatory drugs 84IDs) are one of the most commonly used medicationgdwade for
the treatment of pain and inflammation. Their edesy and long-term administration is limited due th®ir
gastrointestinal and renal side effects. In ordeninimize these side effects, there is increasedd on developing
non-steroidal anti-inflammatory drugs without theidic group (carboxylic moiety). From the in-depiterature
review, it was observed that thiadiazole derivatiy2-31] have been reported to have anti inflamnyatnd
analgesic activity with minimal gastrointestinalcelation and other side effects. Therefore, it wlsught
worthwhile to carry out the analgesics and antiaeimimatory activity on the synthesized compounds3adRhaving
the 1,3,4-thidiazole nucleus with substitution oarl 5 position in order to find out their potehia analgesic and
anti-inflammatory agents.
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MATERIALS AND METHODS

In the present study of analgesic and anti-inflanomyaactivity of the synthesized compounds, albiats (100-150
g) of either sex were used. The dose of the drigntavas 100 mg/kg body weight. Administration oé th
compounds was oral in all the studies. For thephabological evaluation, the compounds were susgkimdeater
using Tween 80 as a suspending agent. For allttiiées, animals were divided into groups of 4 atéma@he
control group received the calculated amount ofmadrsaline. All the experiments were carried outr@m
temperature.

Analgesic Activity

Analgesic activity was determined by using hot wAmalgesiometer provided with an arrangement forutation

of cold water to avoid over heating of the area@urding the wire. The rats were then put into ahalder

individually with the tail protruding out of the ke The tail was then kept on the hot wire of th&tiument in such
a way that it did not touch the wire. It is presahtieat on feeling pain, the rat would withdrawtad. The reaction
time was noted before the administration of druljiclv served as a control reading. The animals obua groups
were then given the synthesized compounds. Thdioeattme was noted after the administration of thhag at
hourly intervals upto 4 hours [35, 36].

Anti-inflammatory Activity

Carageenan induced rat paw edema method was usin@ ipresent study. Initially right hind paw voluroé
different groups of rats was measured by the psgttometer. The suspension was administered orallpdgns of
a curved cannula.

Albino rats weighing (100-150 grams) were dividetbithe different groups, each having five anim&ach rat
was weighed and the compounds were administereatding to their body weight. After the lapse of @thutes,
0.1 ml of 1 % carageenan suspension was injecteédruhe planter aponeurosis of the right hind péellzino rats.
The right hind paw volume was again measured &ftesurs by means of a plethysmometer. For the abgtoup,
only carageenan solution was injected into thetrlghd paw of each rat and the paw volume was nmedshy
means of plethysmomet@7-42]. The results were reported in table-1.

Table-1: Anti-inflammatory Activity of the 2-substituted acetamido-5-aryl-1,3,4-thiadiazoles

/@/Z&\N;\\/ x

Change in

Compound % oedema
S.No entry R X paw \;olsulgnMe (mL) inhibition log P'
1 4al H Di-n-propylamino 0.18 + 0.02921* 48.57 94900.66
2 4a2 H Di-iso- propylamino 0.26 + 0.02607| 25.71| 723 0.66
3 4a3 H Pyrrolidine 0.20 + 0.03346* 42.85 2.66 &80
4 4a4 H 2-Pyrrolidinone 0.30 + 0.03651 14.28 1.5169
5 4b1 CHO | Di-n-propylamino 0.24 + 0.02633* 28.57 4.26 +8.6
6 4b2 CHO | Di-iso- propylamino 0.32 £ 0.02422 8.57 3.89 &0
7 4b3 CHO | Pyrrolidine 0.36 +0.02580 - 2.83+0.67
8 4b4 CHO | 2-Pyrrolidinone 0.36 + 0.02065 - 1.67 £ 0.69
9 4cl CH | Di-n-propylamino 0.24 + 0.01932* 30.0 4.55 + 0.66
10 4c2 CH | Di-iso- propylamino 0.30 £ 0.01461 14.28 4.18 660
11 4c3 CH | Pyrrolidine 0.25+0.02113* 28.57 3.12 + 0.66
12 4c4 CH | 2-Pyrrolidinone 0.33+0.01770 5.71 1.97 £ 069
13 4d1 Cl Di-n-propylamino 0.47 £0.01770 - 4.86.66
14 4dz Cl Di-isc- propylaminc 0.5(+0.0178:i - 4.49+ 0.6€
15 4d3 Cl Pyrrolidine 0.24 + 0.02065* 31.42 3.48.67
16 4d4 Cl 2-Pyrrolidinone 0.38 £ 0.01862 - 2.27.690
Control 0.35 + 0.03087
Phenyl butazone (Standard dryg) 0.16 + 0.02390* 54.28

* The differenceis statistically significant (P<0.05) when compared with control; ** The differenceis statistically significant (P<0.02) when
compared with control; *** The difference is statistically significant (P<0.005) when compared with control; * Carragenan only; **Calculated
by using ACD ChemSketch 12.0 (www.acdlabs.com)
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RESULTS AND DISCUSSION

Analgesic Activity
None of the compounds gave any analgesic effeist;inldicates that the synthesized compounds ddaet any
potential for analgesic activity.

Anti-inflammatory Activity

So far as anti-inflammatory activity is concernedmpounds 1 and 3 showed good anti-inflammatoryiac{43 &
49 per cent paw oedema inhibition). Compounds 24,15and 15 also showed moderate anti-inflammatotiyity
(25-31 per cent paw oedema inhibition). Rest ofdtvapounds do not showed any activity or low attivi

Results indicate thgt-Chloro substitution in the aromatic ring (at pmsit5 of 1,3,4-thiadiazole ring) results in
reduction (compound 15) or loss of anti-inflammugtarctivity (compounds 13, 14 and 16). Although thes
compounds are more lipophilic (higher logP valuegf devoid of biological activity, this may be dwethe presence
of electron withdrawing group in the aryl ring whits not favorable. Compound 15 has moderate &ctivat may
be due to the presence of rigidity incorporatethi molecule (pyrrolidine ring; metabolic susceilitypdecresed).
In compounds where X is N, N-dialkyl amino groupe anore active than heterocyclic group (Figure 13. A
compared to diralkyl amino derivatives, diso-alkyl amino derivatives are less active (compodné, 10) or not
active (compound 14) indicating that branching Iteisureduction or loss of activity. The may be doethe more
metabolic susceptibility of branched isomers asmamad to normal isomers.

Pyrrolidine substituted derivatives (3, 11 & 15§ anore active as compared to 2-pyrrolidinone [npmiar group]
substituted derivatives (4, 8, 12 & 16). Overabsitution in phenyl aromatic ring at 2 position1g8,4-thiadiazole
ring by methoxy (CHO), methyl (CH) and chloro (CI) result in lesser activity (compdu5-16) as compared to
unsubstituted derivatives (compound 1-4). Among timsubstituted derivatives (compound 1-4), comgdoiin
having din-propyl amino chain is highly active: (49 per cent paw oedema inhibition), due its higbghilicity.
Compound 3 which is a rigid analog of diethyl amgroup is also activex(43 per cent paw oedema inhibition)
whereas branched isomer (compound 2) and 2-pyimoli¢ derivative are showing lower activity.

S

Figure 1: General structure of 2-substituted acetamadlo-5-aryl-1,3,4-thiadiazoles
CONCLUSION

Analgesic and anti-inflammatory activity of somenthesized 2-substituted acetamido-5-aryl-1,3,4dihzoles
(sixteen compounds) were done. None of the commoahdwed any analgesic activity. Compound (2) slicavei-
inflammatory activity comparable with the standdrdg although it is slightly less. Some of the comnpds showed
moderate activity. Results indicate the potentfath@se compounds as anti-inflammatory agents whiehnon-
acidic and non steroidal. Substitution in the @mgup at 5-position of 1,3,4-thiadiazole nucleusutein reduction
or loss of activity. Branched isomer and 2-pyrrivi@he derivatives are less active or devoid ofdgalal activity.
Di-n-propyl amino derivatives are more active. Furtiverk may help in designing and developing more pbte
selective non acidic NSAIDs.
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