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A series of 2-Substituted (1,3,4) thiadiazolo quinazolines were synthesized by the cyclocondensation of 3-amino-
2-mercapto quinazolin-4(3H)-ones with various one-carbon donors and screened for their CNS activities (analgesic,
anti-inflammatory, sedative-hypnotic and anticonvulsant). Compound III showed good CNS depressant activity,
and it is comparable with the reference standard diazepam. While all the test compounds offered significant
protection against strychnine-induced and hypoxic induced convulsion, compound III exhibited equivalent activity
with the standard diazepam at the dose tested, and it was found to be significant when compared to control.

extract6. Lipid peroxidation is an important process in
several types of injuries like burns, infected wounds and
skin ulcers7-9. Hence, a drug that inhibits lipid
peroxidation is believed to increase the viability of cells
by improving the circulation, preventing cell damage, and
promoting DNA synthesis. The plant extract is known to
reduce lipid peroxidation, thereby preventing or slowing
the onset of cell necrosis10,2. Thus, the ability of the plant
to enhance epithelialisation and wound contraction may be
related to the prevention of lipid peroxidation.
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Quinazolines and condensed quinazolines are found to
possess potent CNS activities like analgesic1, anti-
inflammatory2, sedative-hypnotic3 and anticonvulsant4. The
thiadiazoloquinazoline nucleus is associated with diverse
pharmacological activities such as antibacterial5,6,
antifungal7, phosphodiesterase inhibitory8, anti-
inflammatory9, platelet aggregation inhibitory10 and
antihypertensive11,12. In spite of the fact that a large
number of condensed quinazolines have been prepared
and studied extensively, the 1,3,4-thiadiazolo quinazoline
nucleus is relatively unexplored. In fact, the first report

on the synthesis of 1,3,4-thiadiazolo (2,3-b) quinazoline
appeared in 1970, and very few reports have appeared
since then. Prompted by these reports and to develop
our earlier reported 2,3-disubstituted quinazolines1,2,
herein we report the analgesic, anti-inflammatory,
sedative-hypnotic and anticonvulsant activities of some 2-
substituted (1,3,4) thiadiazolo (2,3-b) quinazolines.

Melting points were determined in open capillary tubes
on a Thomas Hoover apparatus and are uncorrected. IR
spectra were recorded in KBr on a Perkin Elmer-841
grating spectrometer (cm-1); mass spectra on a Varian Atlas
CH-7 mass spectrometer at 70 eV; and NMR spectra on a
Varian A-60 or EM-360 spectrometer, using



109Indian Journal of Pharmaceutical SciencesJanuary - February 2006

www.ijpsonline.com

induced paw oedema test in rats15. Diclofenac sodium 10
mg/kg was administered as standard drug for comparison.
The test compounds were administered orally as
suspension in 1% Na CMC at a dose level of 10 mg/kg.
The paw volumes were measured using the mercury
displacement technique with the help of a plethysmograph
immediately before and 30 min, 1, 2, 3, 4 and 5 h after
carrageenan injection. The percent inhibition of paw
oedema was calculated by using the following formula:
percent inhibition I=100[1-(a-x)/(b-y)], where ‘x’ is the
mean paw volume of rats before the administration of
carrageenan and test compounds or standard compound,
‘a’ stands for mean paw volume of rats after the
administration of carrageenan in the control group, ‘b’ is
the mean paw volume of rats before the administration of
carrageenan in the control group, ‘y’ is mean paw volume
of rats after the administration of carrageenan in the
control group. While the test compounds protected the
rats from carrageenan-induced inflammation moderately,
none of the compounds showed equipotent anti-
inflammatory activity with the reference standard
diclofenac sodium at the dose tested.

Sedative-hypnotic activity was done by measuring the
reduction in motor activity, using actophotometer16. Mice
were chosen as test animals in a group of six. Basal
activity score was taken and then test compounds and
reference standard diazepam were administered orally at
the dose of 10 mg/kg as suspension in 1% Na CMC.
Scores were recorded at 30 min, 1h and 2h after the
drug administration. The percent reduction in motor
activity was calculated by the following formula: %
reduction in motor activity = [(A-B)/A] × 100, where A =
basal score, B = score after drug treatment.

The results of sedative-hypnotic activity reveal that all the
test compounds depressed the CNS at varying degree.
The compound III showed good activity, while the other
compounds showed moderate CNS depression.

Anticonvulsant activity by strychnine-induced convulsion
method17 was performed in albino rats. Animals were
divided into various groups each consisting of six animals.
The test compounds (I-VI) were administered orally at a
dose of 50 mg/kg as an aqueous suspension in 1% Na
CMC and the standard diazepam was administered
intraperitonially at a dose of 4 mg/kg, while the control
group was fed with the same volume of 1% Na CMC
suspension. After 30 min, strychnine was administered at a
dose of 4 mg/kg intraperitonially. The latency of
convulsions and mortality was assessed for each animal

tetramethylsilane as internal standard. Elemental analyses
were performed on Carlo Erba 1108.

The title compounds were synthesized by the cyclization
of 3-amino-2-mercapto quinazolin-4(3H)-one with a variety
of one-carbon donors13. The starting material 3-amino-2-
mercapto quinazolin-4(3H)-one, in turn, was synthesized
from anthranilic acid (Fig. 1).

The Institutional Animal Ethics Committee approved the
protocol used for experiments. Test for analgesic activity14

was performed by tail-flick technique, using Wistar albino
mice (25-35 g) of either sex selected by random sampling
technique. Diclofenac sodium at a dose level of 10 mg/kg
was administered as standard drug for comparison. The
test compounds at a dose level of 10 mg/kg were
administered orally as suspension in 1% sodium
carboxymethyl cellulose (Na CMC). The reaction time
was recorded at 1, 2 and 3 h after the treatment. The cut-
off time was 10 s. The percent analgesic activity (PAA)
was calculated by the following formula: PAA = (T

2
/T

1
)

× 100, where T
1
 is the reaction time (s) before treatment,

T
2
 is the reaction time (s) after treatment. All the test

compounds exhibited mild to moderate analgesic activity
and are significant when compared to control; however,
none of the compounds exhibited comparable activity with
that of standard diclofenac sodium as shown in Table 1.

Anti-inflammatory activity was performed by carrageenan-

Fig. 1: Synthesis of 2-substituted (1,3,4) thiadiazoloquinazoline-
4-(3H)ones.
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TABLE 2: ANTICONVULSANT AND SEDATIVE-HYPNOTIC ACTIVITIES OF TEST COMPOUNDS I-VI.

Code Strychnine Test Hypoxic Stress Test Percent CNS depression

Onset of Death time Onset of Death time 30 min 1 h 2h

convulsion (min) (min) convulsion (min) (min)

I 9.2± 0.44+++ 10.1± 1.7+ 24.0± 2.55+++ 6.05± 0.19+ 26.3± 1.7++ 39.6± 2.1++ 35.6± 1.7++

I I 11.7± 2.6++ 12.4± 2.4+ 25.5± 0.63+++ 7.21± 4.4++ 31.4± 2.3++ 42.1± 3.7++ 36.5± 2.6++

I I I 13.2± 0.58+++ 13.5± 2.2+ 30.06± 1.29+ 8.13± 0.25+++ 33.6± 1.9++ 56.5± 2.1++ 49.9± 2.9++

I V 8.9± 1.32+ 9.3± 1.58+ 26.3± 1.69++ 5.44± 2.15+ 27.5± 3.1+ 40.1± 1.6+ 35.7± 1.7+

V 10.1± 0.32++ 11.12± 0.00++ 26.2± 1.19+ 7.16± 6.27+ 24.2± 2.3++ 33.2± 1.2+ 26.4± 2.3+

V I 10.9± 0.56+ 12.17± 0.00++ 28.6± 5.66+ 7.74± 3.63++ 23.4± 1.6+ 35.6± 1.6+ 24.6± 1.7+

Control 4.4± 2.56 6.3± 1.99 20.9± 1.54 1.98± 0.33 03.5± 1.4 02.3± 0.96 04.2± 0.9

Diazepam 15.4± 2.06++ 16.5± 1.93+ 31.1± 1.60++ 8.98± 1.37+++ 69.1± 2.6++ 85.9± 1.3+++ 71.5± 1.5++

Each value represents the mean ± SD (n=6). + denotes significant differences from control at P<0.001. For anticonvulsant activity dose of test compounds 50

mg/kg; reference standard diazepam 4 mg/kg. For sedative-hypnotic activity dose of test compounds and diazepam 10 mg /kg.

and is shown in Table 2.

Anticonvulsant activity by hypoxic stress induced
convulsion method18 was performed using mice as testing
animals. Mice were divided into various groups, each
consisting of six animals. Test compounds and standard
diazepam were administered as mentioned above, while
the control group was fed with the same volume of 1%
Na CMC. After 30 min, mice were subjected to hypoxic
stress by putting them individually in a glass container of
370 ml capacity. The containers were tightly closed with
greased glass lids to ensure air tightness. Under these
circumstances, the animals showed convulsions and
mortality due to hypoxia. The latency for convulsions
and death was assessed and shown in table, and the
results were analysed statistically by the Student’s t test.

While all the compounds delayed the onset of
convulsions and death time in hypoxic stress and
strychnine induced convulsions (Table 2), the compound
III exhibited almost equivalent activity with that of
standard diazepam at the test dose in both the methods
tested and is significant when compared to control. The
compounds I and VI showed comparable activity with that
of diazepam in hypoxic stress induced convulsion

method. None of the test compounds protected the
animals from mortality.

The title compounds showed a wide spectrum
anticonvulsant profile against chemical and hypoxic
convulsions. The activity of test compounds in the
strychnine test showed that the thiadiazolo quinazolines
act through inhibitory glycine receptors. Mice subjected
to acute hypoxic stress showed increased respiratory
rate, tremors and convulsions followed by death.
Exposure to stress led to physiological and biochemical
disequilibrium. The observed physiological changes such
as convulsions and death following hypoxic stress,
appears to be due to cerebral hypoxia19. Since drugs that
inhibit the formation of free radicals are reported to
possess protective effects against hypoxia20, the test
compounds might possibly inhibit the formation of free
radicals.
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TABLE 1: ANALGESIC AND ANTI-INFLAMMATORY ACTIVITIES OF TEST COMPOUNDS

Code Percent analgesic activity Percent anti-inflammatory activity

1 h 2 h 3 h 30 min 1 h 2 h 3 h 4 h 5 h

I 180.61±0.28++ 233.72± 0.38+ 202.98±0.47++ 17.6±2.19+ 18.8±2.41++ 20.0±0.23++ 19.4±4.12++ 16.8±2.16+ 15.7±0.13+

II 162.6±0.24+ 179.5±0.24++ 170.82±0.42++ 16.5±0.63++ 17.5±0.23++ 18.3±0.96++ 17.3±2.76+ 15.3±1.36+ 15.0±0.31+

III 156.8±0.13+++ 169.71±0.38++ 155.61±0.33++ 14.13±0.16+ 14.6±2.17++ 16.6±0.29++ 17.2±0.16+ 14.1±0.61+ 12.1±2.36+

IV 146.81±0.13++ 158.51±0.39+++ 145.62±0.26++ 15.1±0.23++ 17.1±4.60++ 17.8±5.10++ 15.6±0.19++ 15.0±0.14+ 13.3±5.30+

V 162.59±0.39+ 179.58±2.12++ 165.13±2.63++ 16.1±4.11++ 16.3±0.41++ 18.2±0.31++ 19.1±1.16++ 17.3±2.48++ 14.2±1.36+

VI 196.06±0.46++ 236.45±0.29+ 200.01±0.69++ 19.1±5.11+ 21.1±0.79++ 22.1±1.10+ 20.1±4.16++ 18.4±0.76+ 18.5±2.15+

Control 4.0±1.17 6.0±2.37 4.0±1.64 3.19±0.96 4.11±0.06 5.32±0.27 3.16±0.23 2.50±0.51 3.60±1.12

Standard 311.11±1.56++ 275.6±2.23+ 230.6±2.40+ 31.2±0.96+ 35.7±1.13++ 39.1±1.52++ 30.6±1.69 28.3±1.16++ 25.6±0.96+

Each value represents the mean ± SD (n=6). + denotes significant differences from control at P<0.001. Diclofenac sodium used as reference standard at the

dose of 10 mg/kg; dose of test compounds 10 mg/kg
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Bioassay-guided fractionation, based on antiinflammatory activity of the methanolic extractives of Teramnus labialis
led to the isolation and characterization of vitexin, bergenin, daidzin and 3-O-methyl-D-chiro-inositol as active
constituents. Vitexin exhibited a dose-dependent inhibitory activity on 5-lipoxygenase enzyme. The isolated
constituents were also screened for their antioxidant activity by nitroblue tetrazolium (NBT) riboflavin photo
reduction method. Vitexin exhibited moderate antioxidant activity. This is the first reported occurrence of vitexin,
bergenin, daidzin and 3-O-methyl-D-chiro-inositol in T. labialis.
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Teramnus labialis Spreng (Family: Fabaceae) is a herb,
commonly known as mashaparni (Sanskrit) and mashavan
(Hindi), and a well-known medicinal plant in the
Ayurvedic system of medicine. It has been reported to
be useful in treating rheumatism, tuberculosis, nerve
disorders, paralysis and catarrhs1-3. Phytochemical
investigation on the seeds of T. labialis yielded a water-
soluble gallactomannan4. Bioassay-guided fractionation,
based on anti-hyperglycaemic activity of aqueous
alcoholic extract of T. labialis, yielded fraxidin as the
major active constituent5. In view of the reported use of
T. labialis in rheumatism, we have evaluated the
antiinflammatory activity of T. labialis, and we report in
this paper the isolation and characterization of the active
constituents.

The aerial parts of T. labialis were collected from the
Tirumala Hills of Chittoor district, Andhra Pradesh, and
were authenticated at the Department of Botany, S. V.
University, Tirupati. The aerial parts were shade-dried
and powdered. The powdered material was extracted,
successively, with hexane, ethyl acetate and methanol.
The extracts were concentrated under reduced pressure.

The extracts were subjected to antiinflammatory activity
by carrageenin-induced rat paw oedema model of winter
et al.6. Wistar rats of either sex weighing between 180
and 220 g were procured from NIN, Hyderabad. The
rats were divided into five groups, each group consisting
of six animals. One group served as negative control
(received 1% Tween-80, 10 ml/kg); second group served
as positive control (received 25 mg/kg, diclofenac sodium
suspended in 1% Tween-80); third, fourth and fifth
groups received 250 mg/kg of hexane, ethyl acetate and


