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ABSTRACT : A number of 3-heterocyclyl-1,2-benoisothiazoles, having 
1,3,4-oxadiazole, 1,3,4-thiadiazole and 1,2,4-triasole ring systems 
attached to position-3 of 1,2_benzisothiazole nucleus, were prepared and 
evaluated as antiinflammatory agents. 

Currently, there is a considerable therapeutic interest in novel 

antiinflammatory drugs with a mode of action different from that of the 

classical acidic nonsteroidal antiinflammatory drugs (NSAIDs), mainly 

for use in patients with arthritis of varying degree of severity. The 

classical NSAIDs do not prevent progression of such a disease and are 

subject to irritant side effects'. The most prevalent side effect of 

the use of NSAIDs is the occurrence of gastrointestinal damage with 

gastric upset and irritation being the major problems. Therefore, 

investigations of new antiinflammatory agents are still a challenge. 

The carrageenin-induced rat paw edema model has been used as a popular 

assay for such antiinflammatory agents 
2 

which are primarily 

cyclooxygenase (CO) inhlbitors3. Over 20 years ago, Juby et. al.4 found 

that the fenamate analogues where the carboxylic acid function was 

replaced by a tetrazole, possess antiinflammatory properties. Recently, 

Boschelli et. a1.5 reported that the replacement of the carboxylic acid 

functionality with heterocycles, such as 1,3,4-oxadiazoles, 

1,3,4-thiadiazoles, etc., results in the conversion of HSAIDs into 

balanced dual inhibitors of cyclooxygenase and 5-lipoxygenase. 

Appreciation of the above results and the observation that several 

1,2-bensisothiazoles and their l,l-dioxides have been reported to 

exhibit good antiinflammatory activity 697 , stimulated our interest in 

the synthesis of some 1,2-benzisothiazole derivatives with five and six 

membered N, 6, and/or 0 oontaining heterocyclic system5 attached to 

3-position of 1,2-benxisothiaxole nucleus. 

Scheme 1 depicts the two step conversion of hydrazide (I) into 

2-substituted-1,3,4-oxadiazoles (a, 5). The diacylhydrazines (2) were 

prepared from hydraside (a)8 in good yield by the reaction of various 

acyl and aroyl chlorides. The cyclodehydration of 2 was effectively 

used by using polyphosphoric acid (PPA) at 140-150~ C for 2 hr to 

provide 1.3,4-oxadiazoles (9) in moderate yield. 1-(1,2-Benziso- 

1551 



1552 S.N.SAWHNEY~II~P.K. SHARMA 

thiazole-3-cartonyl)-4-substituted thiosemicarbazldes (4) were prepared 

In good yield by the condensation of hydrazide (1) with ethyl and phenyl 

isothiocyanates following the procedure of Silberg and Cosma'. The 

thiosemicarbazides (4) were cyclized to 2-substituted 

amino-1,3,4-oxadiazoles (5) by the reaction of iodine in potassium 

iodide solution in the presence of dilute sodium hydroxide. We found 
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that the target compounds a, a and & possess antiinflammatory 

activity comparable to that of the standard drug, ibuprofen, in 

carrageenin-induced rat paw edema assay (Table 1). 

The activity shown by 1,3,4-oxadiazoles (9, 5) prompted us to 

synthesize the corresponding thiadiazole and triazole analogues. The 

2-substituted-1,3,4_thiadiazole derivatives were prepared in moderate 

yield by the treatment of 2 with P266 at 150-160~ C under partial 

vacuum. Cyclization of 4 with concentrated sulphuric acid afforded 

Z-substituted amino-1,3,4_thiadiazole derivatives in good yield. Ring 

closure of aryl thiosemicarbazldes in alkaline medium is a well known 

method for the synthesis of g-triazoleslO.Cycl.Lzation in 5% sodium 

hydroxide gave 3-mercapto-4J+1,2,4-triazoles (8) in moderate yield 

(Ijcheme 2). The competitive formation of isomeric 2-aminothiadiazoles 
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is completely prevented by operating in strong alkali.Only compound & 

was found to be active having activity approaching to ibuprofen while 

all other compounds were mildly active or inactive (Table 1). 

The values obtained for these compounds in carrageenin-induced rat 

paw edema assay upon oral (P.0.) and intraperitoneal (i.P. 1 

administration at 100 mg/kg are presented in Table 1. Each value is the 

mean of four animals. In every experiment one group of rats was kept as 

control and another group received a standardf drug (ibuprofen) for 

comparison. Local irritant action was tested by applying different 
11 

concentrations of test compounds on rabbit cornea . The screening data 

permit us to discern some general observations about structure activity 

relationship amongst various series of compounds. 

In general, the compounds tested show somewhat higher activity when 

administered intraperitoneally 1i.p.) as compared to the oral route 

(P.0. ). This is the case with the standard drug, ibuprofen, also. 

Compounds with high activity show higher inhibition when measured 2 hour 

after the carrageenin injection as compared to that measured after 3.5 

hour. This behaviour is opposite to that of ibuprofen and may be 

attributed to the rapid metabolisation of the compounds in the system. 
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Amongst oxadiazoles (3, 5), compounds 2 and !& having unsubstituted 

phenyl ring, show the highest activity and the activity decreases as the 

phenyl ring is modified by methoxy and chloro substituents. Oxadiazoles 

in general, show hj gher activity as compared to thiadiazoles and 

triazoleti. We are cOlJ~!dJu~!Jg LO prepare InOre heterOcyclic analogues of 

1,2-benzisothiazole and their detailed pharmacological studies will be 

discussed in further reports. 

Table 1 
_____-______________________________^___~~-~-~~-~--~-~----~-~~-~ 

Compound % Inhibition 
12 

____-__-_-_--_-_-__-_-~~-~--~-~-~~~~~~~~~~~~~~ 
____S&_lP,S,2______ __in4rapsrl40ned_liIpl) 

___________________2_pr____-_~~~_~~-____-___~_~~-____~~~_~~--_- 

2 
43 21 69 42 
N 18 N N 

& 60 32 60 48 
3d 13 24 50 33 
& 21 29 45 33 
ti N N 67 60 
& 53 29 65 42 
k 56 27 67 48 

2 ;: 
N 48 40 
33 59 50 

g 
N 12 N N 
N 22 21 10 

k 34 25 50 
I&? 8 10 s"z" 48 
8a 57 32 
8$ N N :: :: 

ibuprofen 62 65 70 74 
--~~---~------~--c~~~_~~~~-~~~~~-~~-~-~~~~-~~~~-~--~~~~~--~-~~- 

N= 10% inhibition 
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