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LETI'ER TO THE EDITOR

ANTI~INFLAMMATORYAND ANALGESIC ACTIVITIES OF
1-[2-(SUBSTITUTED BENZOTHIAZOLE)]-1,3-DIETHYL-4-ARYL
GUANIDINES

Sir,
( Received on May 22, 1995 )

Benzothiazoles are reported to have a
diverse range of biological activities.
Benzothiazole-5-propionic acids have been
found to exhibit significant anti-inflammatory
activity (1). Recently, a series of 1,2,4
thiadiazolidines and benzothiazole guanidines
with methylsubstituent have been synthesised
and screened for their anti-inflammatory and
analgesic activities (2). In order to study the
structure activity relationship and the effect of
(i) chain length and (ii) Hpophilicity, ethyl
substituted derivatives have been synthesised.

Eleven analogues with different substituents
were synthesised by the method of
Christophersen et al (3). The compounds were
prepared by the acid catalysed rearrangement
of the corresponding 1,2,4-thiadiazolidines,
which were in turn prepared by the oxidation
of N-ethyl-N'-arylthioureas in protic media
structure of the compounds was confirmed by
elemental analysis and spectral data and
partition coefficient was determined (4).

The compounds were soluble in alcohol and

TABLE I : Anti-inflammatory and analgesic activities of 1-[2-substituted benzothiazolyl)]-1-3-diethyl-4-aryl guanidines
(I-Xl) in rats. Each group was administered in a dose of 10 mg/kg, ip. Each value is the mean ± S.D. of
5 experiments.

Group Treatment Partition coeff. Edema inhibition Latent period of Safety Index
No. 27"C;pH7.9 after 3 hr (%) tail flick response (LD5/ED50 mg 1kg, ip)

R R' (in sec)

Control Treated

H H 5.61 45.65(±3.43)** 5.20(±0.24) 8.36(±0.39)"' 30.52
066.33/5.45)

II . 4-CH. 6-CH• 2.60 36.09(±0.79)" 3.90(±0.29) 5.38(±0.22)"
III 4-0CH, 6-0CH, 4.91 48.58(±3.55)"· 4.08(± 0.16) 6.74(±0.28)"
IV 4-0C2H. 6-0C2H. 2.61 9.34(±0.39) 4.26(±0.19) 4.58(:£:0.20)
V 4-COCH, 6-COCH, 3.68 43.75(±2.51)" 4.36(±0.38) 6.20(±0.36)" 30.46

081.85/5.97)
VI 4-CI 6-CI 4.82 42.59(± 1.23)" 3.98(±0.21) 5.36(±0.22)"

VII 4-Br 6-Br 2.70 1l.15(±2.53) 4.32 (± 0.22) 4.62(±0.25)
VIII 3-CH, 5-CH, 2.00 13.3H± 1.73) 3.80(± 0.15) 4.38(±0.14)

IX 3-0CH, 5-0CH, 2.20 24.60 (± 2.18)' 4.34 (± 0.22) 5.42(±0.14)
X 3-CI 5-CI 3.00 32.47(± 1.50)" 4.06(±0.22) 4.66(±0.19)

XI 2-0CH, 4.0CH
3 2.08 9.93(±0.86) 4.58(±0.27) 4.82(±0.32)

Ibuprofen 50.19(± 2.36)'"
Aspirin 4.34(±0.20) 6.70(±0.22)"
Pentazocine 4.32(±0.20) 12.00(±0.14)'"

*p> 0.05; **p > 0.001; ***p> 0.001.
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propylene glycol. Albino rats (CF) of either sex
(100-200 g) were used. Ibuprofen (Brufen, Boots
India Ltd.), pentazocine (Fortwin, 30 mg/ml
ampouls; Ranbaxy Labs Ltd.) were used as
standards for work on anti-inflammatory and
analgesic activity, respectively.

The anti-inflammatory activity was tested
by carrageenon edema in the Paw of albino rats
(5). 0.1 ml of 1% carrageenon solution was
injected in the subplantar tissue of the right
hand paw. The volume of the foot upto ankle
was measured by plethysmometer. Propylene
glycol solutions of the test compounds were
injected in groups of 5 rats each. One group of
5 rats was taken as control and was given
propylene glycol and other group was given
standard drug solution Ibuprofen. Mter 3 hours
of the drug treatment the volume of the paw
was again measured. The d crease in paw
volume was calculated as the percent reduction
in edema. Results were statistically analysed
by Student's 't' test for paired data.

Tail flick method was used for testing
analgesic activities (6). The tail was exposed to
the radiant heat (6 rnA) at 3 different positions
and mean time taken for the withdrawl of tail
was noted. Animals showing flick time in
range of 3 to 10 seconds were selected. Drugs
(10 mglkg, ip) were administered to groups of
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5 animals each. Tail flick time was determined
after 1 hI' again. Results were analysed by
Student's 't' test. The ED

50
and LD

50
were

calculated by making use of the probit
transformation (7).

From the results the following structure
activity relationship has been found. In the
anti-inflammatory test, the most active
compounds were I and 4-methoxy (III)
substituted in the phenyl ring, while 4-methyl
(II) and 4-COCH

3
(V) and 4-chloro (VI) were

intermediate in activity. The 3-substituted
methoxy (IX) and chIoro (X) were least active.
In the analgesic test also compound (I) and (III)
were intermediate in activity, while (11), (V)
and (VI) were least active. Of the eleven
compounds tested 4 (IV, VII, VIII, IX) did not
show anti-inflammatory or analgesic activity.
In the anti-inflammatory test 2 compounds
(I, III) were statistically as active as standard
drug Ibuprofen. In the analgesic test two
compounds (I) and (III) were statistically as
active as aspirin while all the compunds showed
less activity or no analgesic activity as compared
to Pentazocine. The compounds with maximum
partition coefficient (4.91-5.61) showed
maximum activity in both the tests. The studies
clearly indicate that 1-[2-(benzothiazolyl)]-1,3
diethyl-4-phenyl guanidine could be lead
compound for further molecular modification.

P. R. NAIK, S. N. PANDEYA* AND ALKA PANDEY**

Department of Pharmaceutics,
Institute of Technology and **Department of Chemistry,

Banaras Hindu University,
Varanasi - 221 005

REFERENCES

1. Miyamatsu H, Deno S, Shimizu M et a1. A new
non-steroidal anti-inflammatory agent-3-analogs of
2-substituted 5-benzothiazole acetic acids and their
derivatives. J Med Chem 1974; 17 : 491-496.

2. Naik PR, Pandeya SN. Synthesis, anti-inflammatory
and analgesic activities of some 1,2,4-thiadiazolidines
and 1,4-arylguanidines. Boll Chim Farmaceutics 1994;
133 : 289-293.

3. Christophersen C, Ottersen T, Seff K. Trependahl
T-oxidation of thioureas in protic media. The structure
of Hector's, Dost's and Hugershoff's bases. JAm Chem
Soc 1975; 97 : 5237-5242.

4. Chandra R, Dabral PK, Sharma MC, Mukerji S. Water

soluble tetracycline derivatives Part II : 2-(0
glucosamino methyl} tetracycline dihydrochloride.
Indian J Pharm Sc 1980; 42 : 33-35.

5. Winter CA, Risley EA, Nuss CW. Carrageenan induced
edema in hind paw of the rats as an assay for anti
inflammatory drugs. Proc Soc Exptl Bioi 1962; 111 :
544-550.

6, Davies OL, Raventos J, Walpole AL. A method for the
evaluation of analgesic activity using rats. Brit J
Pharmac Chemother 1946; 1 : 255-264.

7. Crossland J. Statistics in Pharmacology. In Lewis
Pharmacology. Fifth Edn. Churchill Livingestone, 1982;
32 : 133.


