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RESULTS AND DISCUSSION

A. CHEMICAL WORK

The results of the present work is discussed under the following

heads

Y

Synthesis of 2-thioxo-3-substituted quinazolin-4-(3H)-ones (III)
Synthesis of 2-methylthio-3-substituted quinazolin-4(3 H)-ones
(IV)

Synthesis of 2-hydrazino-3-substituted quinazolin-4(3 H)-ones
(V)
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Synthesis of 1-substituted-4-aryl-s-triazolo|4,3-a]quinazolin—
S5(4H)-ones (1-30)

Synthesis of 2-thioxo-3-substituted quinazolin-4-(3H)-ones (III)
METHOD-I
The  2-thioxo-3-substituted quinazolin-4-(3H)-one (III) was

obtained by refluxing methylanthranilate with  arylisothiocyanates 1in

ethanol (Scheme-I).
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The synthesis of 2-thioxo-3-substituted quinazoline (III) by the

described route have the following disadvantages:

i)  Preparation of arylisothiocyanates required for the reaction is a
tedious and and time consuming process. —

ii)  The yield was also low (60-70%)

Hence an alternate route was attempted to synthesize the 2-thioxo-3-

substituted quinazoline (III) as depicted in Scheme-I1
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METHOD-II
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This process of synthesizing il by this scheme suffers from the following

drawbacks

]
T et o

i) Itis a multistep process ' - g B
’ . ' - ek [
D%' i1) It requires prolonged reaction time (37 h)
i)  The yield is also very low (20-30%)
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METHOD-III

Hence, improvisation was carried out on this method (Scheme-III).
Aq. NaOH (20 molar solution ) was used as a base instead of anhydrous
K,COs and dimethyl suphoxide (DMSO) was substituted for acetone as
the reaction solvent. The use of DMSO as the reaction solvent enhanced
the rate of reaction and the use of alkali in higher concentration helped in

preventing the hydrolysis of the intermediate probably, due to less

solvation.
DMSO 75
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The aromatic primary amine (I) was reacted With carbon disulphide
to give dithiocarbamate salt ;Nhicil was methylated with dimethylsulphate
to afford the dithiocarbomic acid methyl estér (II). Compound II on
reflux with methylanthranilate in ethanol yielded the desired 2-thioxo-3-
substituted quinazoline (III) via the thiourea intermediate in good yield

* (around 80%)

The product obtained was cyclic and not an open chain thiourea. It
was confirmed by its low Rf value, high melting point and its solubility

in sodium hydroxide solution. The IR spectrum of these compounds

R

shoW intense peaks around 3220 cm’ for amino (NH), 1660 cm™ for
carbonyl (C=0) and 1200 cm™ for thioxo (C=S) stretching. In the NMR
spectrum thioxo derivatives showed signals  at57-9 (1n, -ArH)>
and 10.5 (s, 1H, -NH).

The synthetié route depicted in Scheme-IV outlines the general path

adopted in the present work.
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Synthesis of 2-methylthio-3-substituted quinazolin-4(3/{)-ones (1V)

The 2-methylthio derivative (IV) was obtained by dissolving HI in
2% alc. NaOH solution and methylating with dimethyl sulphate with

stirring at room temperature.

O

_R _R
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N/KS DMS/ EtOH j /‘\
H

N” “SCH;
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() S ()

The IR spectrum of the 2-methylthio derivative (IV) showed
disappearance of amino (-NH) and thioxo (C=S) stretching signals of the
starting material. It showed a peak for carbonyl (C=0) stretching around
1680 cm™. The NMR spectrum of compound IV showed signals around

$2.5 (s, 3H, -SCH3) and 7-8.6 (m, -ArH).
Synthesis of 2-hydrazino-3-substituted quinazolin-4(3H)-ones (V)

Nucleophilic displacement of methylthio group with hydrazine
hydrate was carried out using ethanol as solvent. The long duration of
reaction (22 to 31 h) required may be due to the presence of bulky
aromatic ring at position 3, which might have reduced the reactivity of

quinazoline ring system at 2 position.
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The formation of V was confirmed by the presence of amino
(-NHNH,) signals around 3334-3280 cm™ in the IR spectrum. It also
showed a peak for carbonyl (C=0) around 1680 cm™. The NMR spectrum
of the compound V showed signals at or around & 5.{}\ (s, 2H, -NHNH,),
7.0-8.1 (m, -ArH) and 8.7 (s, 14, -NHNH,). | |

Synthesis of 1-substituted-4-aryl-s-triazolo|[4,3-a]quinazolin-5(4H)-
ones (1-30).

The cyclization of 2-hydrazino-3-substituted quinazolin-4(3H)-ones
to 1-substituted-4-aryl-s-triazolo[4,3-a]quinazolin-5(4)-ones was studied

with various one carbon donors like formic acid and acetic acid etc.

The reaction of V with formic acid at reflux temperature yielded

 the expected triazoloquinazolin-5(4/)-one (1).
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The formation of cyclic product is @ by the disappearance
of peaks dueto NH and NH, at 3400-3200 cm” in IR spectrum of
all the compounds (1-30). It was also charaoteriied by the NMR spectrum
of 1 which showed the absence of NH and NH, signals around & 5.0 (s,
2H, -NHNH,) and 8.7 (s, 1H, -NHNH;). A multiplet at 7-8.0 integrating
for aromatic protons was observed. Data from the elemental analyses
have been found to be in conformity with the assigned structure. Further
the molecular ion recorded in the mass spectrum is also in agreement with

the molecular weight of the compound. |, geseb

Analogously the reaction of hycirazine derivative V with acetic acid
and propionic acid yielded desired 1-methyl-4-substituted-s-triazolo
[4,3-alquinazolin-5(4H)-one  (2) and 1-ethyl-4-substituted-s-triazolo
{4,3-alquinazolin-5(4H)-one (3) respectively. The intermediates acetyl

amine (2a) and propionyl amine (3a)-eould not be isolated.
. T

62



0 ‘ o) o]
1 1
N R2COOH R
~
N)\ITIH N)\NH
{
NH, R—z—%—-—-—NH
(V) | o -
( 2a, 3a)
2,2a R2=—CHg l
3,3aR? = —CH,CH, T
_~R
N
N
i
L——N
R
(2,3)

Scheme V

The compounds 2 and .3 was characterized by IR and NMR
spectra. In the IR and NMR spectrum of the compound 2 and 3
disappearance of NH and NH, signals of starting material confirms the
cyclization. The NMR spectrum of compound 2 showed characteristic
signal for methyl (-CHs) _ & 2.5 (s, 3H,) and a multiplet at 7-8 integrating
for aromatic protons. The NMR spectrum of compound 3 showed
chﬁracteristic signal for ethyl (-CH,-CH;) around 6 1.3-14 (t, 3H,
-CH,CH;) and  $ 2.7-2.8 (q, 2H, -CH,CHs) and a multiplet around 7.1-
8.5 integrating for aromatic protons. Its data from the elemental analyses

have been found to be in conformity with the assigned structure. Further
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the molecular ion recorded in the mass spectrum is also in agreement with

the molecular weight of the compound.

Similarly the reaction of V with butyric acid at reflux temperature
in presence of a few drops of concentrated sulphuric acid also led directly
to the isolation of the product.
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The IR and NMR spectrum of the title compounds showed the
disappearance of peaks due to NH and NH; confirms the cyclization. The
IR spectrum of 4 showed a peak around 1680-1690 cm™ for carbonyl

N s

(C=0). In the NMR spectrum of 4 signals were seen for propvl
(-CH,CH,CH3) around 6’/ 0.9-1 &(t 2H, -CI_*I,;CH;CHg, ), 8 1.7-1.8 (he\t} ;,Z

\"N‘ \\—-‘. \,...A..n
2H, -CH,CH,CH,), 2.7-2.8 (t, 3H, CHZCHZCI_—I_3 ) and a multiplet around
7.2-8.5 for aromatic protons. Its data from the elemental analyses have
been found to be in conformity with the assigned structure. Further the
molecular ion recorded in the mass spectrum is also in agreement with the

molecular weight of the compound.
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As the moleculer weight of the carboxylic acids increased the
reactivity decreased and hence the reaction time required for cyclization

increased.

Hydrazino compound V could be readily cyclized to the desired
1-chloromethyl-4-substituted-s-triazolo[4,3-a]quinazolin-5(4 H)-ones  (5)

by its reaction with chloroacetyl chloride in acetic acid medium.
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NH, ClH.C N
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The compound 5§ was characterized by IR and NMR spectra. The

IR and NMR spectra of 5 showed the absence of signals for amino V/W
(-NHNH,) which confirms the cychzatlon The IR spectrum of § showed @WW
a peak around 1690-1700 c¢m™ for carbonyl (C=0). In the NMR spectrum

signals were seen around & 2.0 (s, 2H) for -CH; of -CH,Cl and a multiplet

around 7.3-8.0 integrating for aromatic protons. Its data from the
elemental analyses have been found to be in conformity with the assigned
structure. Further the molecular ion recorded in the mass spectruin 1s also

- in agreement with the molecular weight of the compound.
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BIOLOGICAL STUDIES

B.1  Alpha adrenergic blocking activity
B.1.1 In vive study '
B.1.1.1 Pressor Responses To Various Agonists After Intravenous

' Administration of Test Compound (24)

The experiment with the test compound was carried out at different
doses (2, 6, 10 and 20 mg/kg). From the study it was found that at a dose of
2 mg/kg of the test compound (24), the pressor effect of adrenaline
(1ng/Kg, iv), noradrenaline (1pg/kg, iv), angiotensin-II (100 ng/kg, iv) and
depressor response of histamine (1ug/kg, iv) were not modified (Fig 1A,
2A, 3A, 4A). There was a significant (p<0.01) blockade response of
adrenaline and noradrenaline by test compouhd (24) at the dose of 6 mg/kg
(Fig 1B, 2B). The pressor response of angiotensin-II (100 ng/kg) and
depressor response of histamine (1ug/kg, iv) were not modified at 6 mg/kg
dose of 24 (Fig 3B,4B). After the admimistration of 24 (10 and 20 mg/kg)
to anesthetized rats, there was a complete reduction of pressor response of
adrenaline (1pg/kg) and noradrenaline (1pg/kg) (Fig 1C, 1D, 2C and 2D)
and adrenaline reversal was also produced (Fig 6). The blood pressure
response to higher doses of adrenaline (5 pg/kg) and noradrenaline (5
wkg) were significantly (P<0.01) blocked by higher‘doses of 24 (10, 20
mg/kg). Response to angiotensin-II and histamine were not blocked by any
of the dose studied (Fig 3C, 3D, 4C and 4D). The effect of DMSO

(Dimethyl sulfoxide) and 24 on normal systolic blood pressure was studied
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in anesthetized rats. There was a reduction in the blood pressure after
administration of DMSO and also
there was significant reduction in the blood pressure after administration of

24 (10 and 20 mg/kg) as compared to corresponding control response
(Fig5).

B.1.1.1.1 Effect of Adrenaline Before And After Intravenous

Administration of 24 on Rat Blood Pressure

Figure 1: Mean change in blood pressure by acute intravenous
injection of adrenaline (pg/kg) in anesthetized rats before and after
intravenous 24 (2, 6, 10 and 20 mg/kg). Abscissa indicates doses of
adrenaline and ordinate mean change in blood pressure (mm Hg). Vertical
line represents SEM (n = 5)

Fig 1A = p>0.5(NS)
1B = ¥* n<0.01

1C and 1D = *** p<0.001 as compared with corresponding control
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B.1.1.1.2 .Effect of Noradrenaline Before And After Intravenous

Administration of 24 on Rat Blood Pressure

Figure 2: Mean change in blood pressure by acute intravenous
injection of noradrenaline (ug/kg) in anesthetized rats before and after
intravenous 24 (2, 6, 10 and 20 mg/kg). Abscissa indicates doses of NA
and ordinate mean change in blood pressure (mm Hg). Vertical lines
represent SEM (n = 5).

Fig 2A =p>0.05(NS)
2B =%*p<0.01
2C = *** p<(.001

2D =*¥* p<(.001 as compared with corresponding control
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Figure 2C
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B.1.1.1;3 Effect of Angiotensin-II Before And After Intravenous

Administration of 24 on Rat Blood Pressure

Figure 3: Mean change in blood éressure by acute intravenous
injection of angiotensin-iI (10, 20, 30 ng) in anaesthétized rats before and
after intravenous 24 (2, 6, 10 and 20 mg/kg). Abscissa indicates doses of
angiotensin-II and ordinate indicates mean change in blood pressure (mm
Hg). Vertical line indicates SEM (n = 5).
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B.1.1.1.4  Effect of Histamine Before And After Intravenous

Administration of 24 on Rat Blood Pressure

Figure 4. Mean change in blood pressure by acute intravenous
injection of histamine (0.1, 0.2, 0.3. 0.4 ug) in anesthetized rats before and
after intravenous 24 (2, 6, 10 and 20 mg/kg). Abscissa indicates doses of
histamine and ordinate indicates mean change in blood pressure (mm Hg).

Vertical line indicates SEM (n = 5).
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B.1.1.1.5. Comparison of Mean Change In Rat Blood Pressure

Before And After Intravenous Administration of 24
And DMSO.

Figure 5: Mean change is normal systolic blood pressure by acute
intravenous injection of DMSO and 2, 6, 10 and 20 mg/kg of 24 in

anesthetized rats. Vertical line on histograms represents SEM (n = 5).

A vs B=p>0.05 (NS)
A vs. C=p> 0.05(NS)
A vs. D =**p<0.01

A vs. E=**p<0.01 as compared with corresponding control
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B.1.1.1.6  Adrenaline Reversal Responses of 24 After Intravenous

Injection

Figure 6: Tracing of adrenaline reversal responses of 24 of an
anesthetized urethane (120 mg/kg, iv) rats. Abscissa indicates dose of |
adrenaline and ordinate the blood pressure (mm Hg) |

A —Adrenaline (1 pg/kg) response (control)

B- Adrenaline (1 pg/kg) response in 24 treated animals.
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B.1.1.2. Effect of Various Agonists Before And After The Intraperitoneal

Administration Of Test Compounds on Rat Blood Pressure

The in vivo study indicates that acute intraperitoneal injection of 1

(5 mgkg) showed nonsignificant change in pressor response to
noradrenaline (NA 1 pg/kg, and 2 pg/keg, i.v.), adrenaline (Adr 0.5 pg/ke,

and 1 pgkg, iv.), and histamine (His 1 pg/kg, and 2 pgkg, iv.) as
compared to control (Figure 7).

Acute intraperitoneal administration of 26 (5 mgkg) showed
significant change in pressor response to noradrenaline (NA 1 pg/kg, and
2 pg/keg, iv.), and adrenaline (Adr 0.5 pg/kg, and 1 ugﬂ(g, i.v.), but
nonsignificant change in pressor response to histamine (His 1 ug/kg, and

2 pg/keg, i.v.) as compared to control (Figure 8 A).

Acute intraperifoneal administration of 27 (5 mg/kg) showed
significant change in pressor response to noradrenaline (NA 1 pg/kg, and
2 pg/kg, i.v.), and adrenaline (Adr 0.5 pg/kg, and 1 pg/kg, iv.), it also
showed significant change in pressor response to histamine (His 1 pg/kg, and
2 ug/keg, 1.v.)) as compared to conirol (Figure 9 A). Also tracing of blood

pressure response showed.the “adrenaline reversal” which indicates o-

adrenoceptor blocking activity (Figure 9 B).

Acute intraperitoneal administration of 29 (5 mgkg) showed

insignificant change in pressor response to noradrenaline (NA 1 pg/kg, and 2

83



nug/kg, i.v.), adrenaline (Adr 0.5 pg/kg, and 1 pg/kg, i.v.), and histamine (His
1 ng/kg, and 2 pg/kg, i.v.) as compared to control (Figure 10).

Acute intraperitoneal administration of 6 (5 mg/kg) showed
nonsignificant change in pressor response to noradrenaline (NA 1 ug/kg, and
2 pg/kg, i.v.), adrenaline (Adr 0.5 pg/kg, and 1 pg/kg, i.v.), and histamine
(His 1 pg/kg, and 2 ug/kg, i.v.) as compared to control (Figure 11).

Acute intraperitoneal administration of 8 (5 mg/kg) showed significant
change in pressor response to noradrenaline (NA 1 pg/kg, and 2 ng/ke,
i.v.), and adrenaline (Adr 0.5 pg/kg, and 1 pg/kg, i.v.), but nonsignificant
change in pressor response to histamine (His 1 pg/kg, and 2 ug/kg, i.v.)
as compared to control (Figure 12 A).

Acute intraperitoneal administration of Prazosin (50 ng/kg) showed
significant change in pressor response to noradrenaline (NA 1 pg/kg, and 2
| ug/kg, i.v.), and adrenaline (Adr 0.5 pg/kg, and 1. pg/kg iv), but
nonsignificant change in pressor response to histamine (His 1 pg/kg, and

2 pgrkg, 1.v.) as compared to control (Figure 13A).
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B.1.1.2.1 Effect of various agonists before and after the ihtraperitoneal

administration of 1 (5 mg/kg) on Rat Blood Pressure

Figure 7. Mean change in arterial blood pressure produceci by acute
intravenous injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline (Adr
0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in anaesthetized rats
before and after intraperitoneal injection of 1 (5 mg/kg)..

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ug/kg i.v.)) and ordinate indicates mean change in blood
pressure (mm Hg).

Vertical line on bars represents SEM (n = 6).

NS = nonsignificant |
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Figure 7

Dose of agonists (mcg/kg i.v.)
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B.1.1.2.2 Effect of various agonists before and after the intraperitoneal

administration of 26 (S mg/kg) on Rat Blood Pressure

Figure 8 A: Mean change in arterial blood pressure (mm Hg) producéd
by acute intravenous injections of noradrenaline (NA 1, and 2 ug/keg),
adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in
anaesthetized rats before and after intraperitoneal mjection of 26 (5 mg/kg).

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ug/kg i.v.) and ordinate indicates mean change in blood
pressure (mm Hg).

Vertical line on bars represents SEM (n=6).

NS = insignificant

*P<0.05

**P<0.01

%P <0.001
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Figure 8 B: Tracing of blood pressure response after acute intravenous
injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline (0.5, and 1
ug/kg) and histamine (His 1, and 2 pg/kg) in anaesthetized rats before and
after intraperitoneal injection of 26 (5 mg/kg). »

Abscissa indicates time in minutes and ordinate indicates change in

blood pressure (nim Hg).
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B.1.1.2.3 Effect of various agonists before and after the intraperitoneal

administration of 27 (5 mg/kg) on Rat Blood Pressure

Figure 9 A: Mean change in arterial blood pressure (mm Hg) produced
by acute intravenous injections of noradrenaline (NA 1, and 2 pg/kg),
adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in
anaesthetized rats before and after intraperitoneal injection of 27 (5 mg/kg).

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ug/kg i.v.) and ordinate indicates mean change iﬁ blood
pressure (mm Hg).

Vertical line on bars represents SEM (n = 6).

*P<0.05

** P <0.01

. ¥ P <0001

91



-0 0QpcWg C <—=pCOH- @-00T Q=QU(I=P V-EC~ TOA

[e]

3

*k*k

Figure 9A

* k%

**%k%*

= N1 IMm t

Dose of Agonists(mcg/kg i.v.)

92

[ Before treat.
O After treat.



Figure 9 B: Tracing - of blood pressure response after acute
intravenous injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline (0.5,
and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in anaesthetized rats before
and after intraperitoneal injection of 27 (5 mg/kg).

Abscissa indicates time in minutes and ordinate indicates change in

blood pressure (mm Hg).

Tracing of blood pressure response (Figure 9 B) clearly showed the

adrenaline reversal response (Dale’s vasomotor reversal) after i.p. treatment

of 27 which indicates the o-adrenoceptor blocking activity of the test

compound.
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B.1.1.2.4 Effect of various agonists before and after the intraperitoneal

administration of 29 (5 mg/kg) on Rat Blood Pressure

Figure 10: Mean change in arterial blood pressure (mm Hg) produced
by acute intravenous injections of noradrenaline (NA 1, and 2 pg/kg),
adrenaline (Acir 0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in
anaesthetized rats before and éﬂ:er intraperitoneal injection of 29 (5 mg/kg).

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (pg/kg i.v.) and ordinate indicates mean change in blood
pressure (mm Hg).

Vertical line on bars represents SEM (n = 6).

NS = insignificant
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B.1.1.2.5. Effect of various agonists before and after the intraperitoneal

administration of 6 (5 mg/kg) on Rat Blood Pressure

Figure 11: Mean change in arterial blood pressure (mm Hg) produced
by acute intravenous injections of noradrenaline (NA 1,' and 2 pg/kg),
adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in
anaesthetized rats before and after intraperitoneal injection of 6 (5 mg/kg).

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
“and histamine (pug/kg i.v.) and ordinate indicates mean change in blood
pressure (mm Hg).

Vertical line on bars represents SEM (n = 6).

NS = insignificant
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B.1.1.2.6 Effect of various agonists before and after the intraperitoneal

administration of 8 (5 mg/kg) on Rat Blood Pressure

Figure 12 A: Mean change in arterial blood p;essure (mm Hg)
p'roduc'ed by acute intravenous injections of noradrenaline (NA 1, and 2
ug/kg), adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg)
in anaesthetized rats before and after intraperitoneal injection of 8 (5 mg/kg).

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ug/kg i.v.) and ordinate indicates mean change in blood
pressure (mm Hg). A

Vertical line on bars represents SEM (n = 6).

NS = insignificant

*P<0.05

#* P < (.01

#*% P <0.001
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Figure 12 B: Tracing of blood pressure response after acute

intravenous injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline (0.5,

and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in anaesthetized rats before

and after intraperitoneal injection of 8 (5 mg/kg).

Abscissa indicates time in minutes and ordinate indicates change in

blood pressure (mm Hg).
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B.1.1.2.7 Effect of various agonists before and after the intraperitoneal

administration of Prazosin (50 pg/kg) on Rat Blood Pressure

Figure 13 A: Mean change in arterial blood pressure (mm Hg)
produced by acute intravenous injections of noradrenaline (NA 1, and 2 |
ug/kg), adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg)

-in anaesthetized -rats befdre and after intraperitoneal injection of Prazosin
(50 pg/ke, i.p.).

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ug/kg i.v.) and ordinate indicates mean change in blood
pressure (mm Hg).

| Vertical line on bars represents SEM (n = 6).

NS = insignificant

*P<0.05

¥* P <0.01

#*% P< 0.001
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Figure 13 B: Tracing of blood pressure response after acute
intravenous injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline (Adr

0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in anaesthetized rats

before and after intraperitoneal injection of Prazosin (50 ug/ke)).

Abscissa indicates time in minutes and ordinate indicates change in

blood pressure (mm Hg).
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B.1.1.3 Efféct of Various Agonists Before And After The Oral

Administration of Test Compounds on Rat Blood Pressure

Acute oral administration of 1 (10 mg/kg) showed significant change
In pressor response to noradrenaline (NA 1 ug/kg, and 2 pg/kg, i.v.), and
adrenaline (Adr 0.5 pg/kg, and 1 pg/kg, iv.), but insignificant change in
pressor response to histamine (His 1 pg/kg, and 2 pg/kg, i.v.) as compared to

control (Figure 14 A). Also tracing of blood pressure response showed the

“adrenaline reversal” which indicates o-adrenoceptor blocking activity
(Figure 14 B).

Acute oral administration of 26 (10 mg/kg) showed significant change
in pressor response to noradrenaline (NA 1 pg/kg, and 2 pg/kg, 1.v.), and
adrenaline (Adr 0.5 pg/kg, and 1 pg/kg, i.v.), but nonsignificant change in

pressor response to histamine (His 1 pg/kg, and 2 ug/kg, 1.v.) as compared to
control (Figure 15 A). Also tracing of blood pressure response showed the

“adrenaline  reversal” indicating  a-adrenoceptor ‘blocking activity
(Figure 15 B).

Acute oral administration of 27 (10 mg/kg) showed significant change
in. pressor 'response to noradrenaline (NA 1 pg/keg, and 2 pgikg, 1.v.), and
adrenaline (Adr 0.5 pgkg, and 1 pg/kg, i.v.), it also showed significant
change in pressor response to histamine (His 1 pg/kg, and 2 pg/ke, i.v.) as

compared to control (Figure 16 A). Also tracing of blood pressure response
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showed the “adrenaline reversal” which indicates o-adrenoceptor blocking

activity (Figure 16 B).

Acute oral administration of 8 (10 mg/kg) showed significant change
in pressor response to noradrenaline (NA 1 pg/kg, and 2 pg/kg, i.v.), and
adrenaline (Adr 0.5 pg/kg, and 1 pg’kg, i.v.), but nonsignificant change in
pressor response to histamine (His 1 ug/kg, and 2 pg/kg, i.v.) as compared to
control (Figure 17 A). Also tracing of blood pressure response showed the

“adrenaline reversal” indicating o-adrenoceptor  blocking activity"
(Figure 17 B).

Acute oral administration of Prazosin (500 pg/kg) showed significant
change in pressor response to noradrenaline (NA 1 pg/kg, and 2 pgike, 1.v.),
and adrenaline (Adr 0.5 pg/kg, and 1 pg/kg, i.v.), but nonsignificant change

in pressor response to histamine (His 1 pg/keg, and 2 pg/kg, 1.v.) as compared
t6 control (Figure 24 A).

Acute oral administration of 1, 26, 27, and 8 (10 mg/kg) showed

significant change in pressor response to phenylephrine (2.5, 5, 10, 20, 25,

50, and 100 pg/kg, i.v.) as compared to control (Figure 25).,
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B.1.1.3.1 Effect of various agonists after the oral administration of 1

(10 mg/kg) on Rat Blood Pressure

Figure 14 A: Mean change in arterial blood pressure (mm Hg)
produced by acute intravenous injections of noradrenaline (NA 1, and 2
ne/kg), adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg)
in anaesthetized rats after oral injection of 1 (10 mg/kg). |

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ug/kg i.v.) and ordinate indicates mean change in arterial
blood pressure (mm Hg). |

Vertical line on bars represents SEM (n = 6).

NS = insigniﬁcaﬁ{

*P<0.05

*#*P<0.0t

*%% P < (.001
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Figure 14 B: Tracing of blood pressure response after acute
intravenous injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline (0.5,

and 1 pg/kg) and histamine (His 1, and 2 png/kg) in anaesthetized rats after
oral administration of 1 (10 mg/kg).

Abscissa indicates time in minutes and ordinate indicates change in

blood pressure (mm Hg). -
Tracing of blood pressure response (Figure 14 B) clearly showed the

adrenaline reversal response (Dale’s vasomotor reversal) after oral treatment

of 1 which indicates the a-adrenoceptor blocking acﬁvity of test compound.
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B.1.1.3.2 Effect of various agonists after the oral administration of

26 (10 mg/kg) on Rat Blood Pressure

Figure 15 A: Mean change in arterial blood pressure (mm Hg)
produced by acute intravenous ihjections of noradrenaline (NA 1, and 2
pg/kg), adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and
2 ng/kg) in anaesthetized rats after oral administration of 26 (10 mg/ke).

Abscissa indicates doses of agonists like noradrenaline, adrenéline,
and histamine (ug/kg i&.) and ordinate indicates mean change in arterial
blood pressure (mm Hg).

Vertical line on bars représents SEM (n = 6).

NS = insignificant

*P<0.05

#* P < 0.01

**% P < (0.001
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Figure 15 B: Trécing of blood pressure response after acute
intravenous injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline

(0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in anaesthetized rats
after oral administration of 26 (10 mg/kg). |

Abscissa indicates time in minutes and ordinate indicates change in

blood pressure (mm Hg).

Tracing of blood pressure response (Figure 15 B) clearly showed the
adrenaline reversal tresponse (Dale’s vasomotor reversal) after oral
treatment of 26 (10 mg/kg) indicating the a-adrenoceptor blocking activity

of test compound.
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B.1.1.3.3 Effect of various agonists after the oral administration of

27 (10 mg/kg) on Rat Blood Pressure

zFigure 16 A: Mean change in arterial blood pressure (mm Hg)
produced by acute intravenous injections of noradrenaline (NA 1, and 2
ug/’kg), adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2
pg/kg) in anaesthetized rats after oral administration of 27 (10 mg/kg).

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ng/kg i.v.) and ordinate indicates mean éhange in arterial
blood pressure (mm Hg).

Vertical line on bars represents SEM (n = 6).

*P<0.05-

#¥pP<0.01

*#* P <0.001
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Figure 16 B: Tracing of blood pressure response after acute
intravenous injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline

(0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in anéesthetized rats
after oral administration of 27 (10 mg/kg).

Abscissa indicates time in minutes and ordinate indicates change in

blood pressure (mm Hg).

Tracing of blood pressure response (Figure 16 B) clearly showed the

adrenaline reversal response (Dale’s vasomotor reversal) after oral

treatment of 27 (10 mg/kg) indicating the a-adrenoceptor blocking activity

of test compound.

119



Figure 16B

120



B.1.1.3.4 Effect of various agonists after the oral administration of
8 (10 mg/kg) on Rat Blood Pressure

Figure 17 A: Mean change in arterial blood pressure (mm Hg)
produced by acute intravenous injections of noradrenaline (NA 1, and 2
ng/kg), adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2
pg/kg) in anaesthetized rats after oral administration of 8 (10 mg/kg).

Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ug/kg 1.v.) and ordinate indicates mean change in arterial
blood pressure (mm Hg). |

Vertical line on bars represents SEM (n = 6).

NS = insignificant

*P<0.05

#* P <0.01

#*% P <(0.001
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Figure 17B: Tracing of blood pressure response after acute
intravenous injections of noradrenaline (NA 1, and 2 pg/kg), adrenaline

(0.5, and 1 pg/kg) and histamine (His 1 and 2 pg/kg) in anesthetized rats
after oral administration of 8 (10 mg/kg).

Abscissa indicates time in minutes and ordinate indicates change in

~ blood pressure (mm Hg).

Tracing of blood pressure response (Figure 17 Bj clearly showed the
adrenaline reversal response (Dale’s vasomotor reversal) after oral
treatment of 8 (10 mg/kg) which indicates the a-adrenoceptor blocking

activity of test compound.
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B.1.1.3.5 Effect of Various Agonists Before And After Oral

Adminisfration of 21 on Rat Blood Pressure

The experiment with the test compound was carried out different doses
(10 and 20 mg/kg). After 1.5 h from the dosing time of 21 (10 and 20 mg/kg)
agonists such as adrenaline (1 pg/kg, iv), noradrenaline (1 ugke, iv),
angiotensin-II (100 Iig/kg, iv) and histamine (1 pg/kg, iv) were administered.
A significant blockade (p<0.01) response of adrenaline and noradrenaline was
observed ( fig 18, 19) at 10 mg/kg dose of 21 the degree of blockade of 10
‘mg/kg dose of 21 to adrenaline and noradrenaline was significantly less as
compared to 20 mg/kg doses of 21 (Fig 18, 19). After 3 h from the dosing of
test compound, there was complete blockade of responses of adrenaline and
noradrenaline. Adrenaline reversal responses was also produced by both the
doses (10, 20 mg/kg) of 21 (Fig 23) Reponse to  angiotensin-II and histaine
were not affected by any of the dose studied (Fig. 20, 21). The effects of
vehicle (5% sodium | carboxymethyl cellulose) and 21 on normal blood
pressure were studied in anestheized rats. Vehicle did not change the normal

blood pressure but 21 was significantly (p< 0.01) reduced the normal blood
pressure (fig 22).
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Figure 18: Mean change in blood pressure by acute intravenous
injection of adrenaline in anesthetized rats after oral administration of 21
(10(Fig 18A) and 20 (Fig 18B) mg/kg)). Abscissa indicates adrenaline doses
and ordinate inciicates mean change in blood pressure (mm Hg). Vertical line
represents SEM (n = 5) ‘

Fig: 18A

At 1.5 h (NS)

At3h ** p<0.01 as compared with corresponding control

Fig: 18B

At 1.5 h (NS)

At3h #+* p<0.001 as compared with corresponding control
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Figure 19: Mean change in blood pressure by acute intravenous
injection of noradrenaline in anesthetized rats-after oral administration of 21
(10 (Figl9A) and 20 (Fig 19B) mg/kg)). Abscissa indicates noradrenaline
doses and ordinate indicates mean change in blood pressure (mm Hg).

Vertical line represents SEM (n = 5)

Fig: 19A

At 1.5 h (NS)
CAt3h p<0.01 as compared with corresponding cohtrol
Fig: 19B |

At 1.5 h (NS)

At 3 h ##* p<0.001 as compared with corresponding control

128



MEAN CHANGE IN B.P(mmHg)

P

&7 0 NhEA'ﬁl CUlA!\OGEUIN OS.PU(mU\Hﬂ)

Figure 19A

O Control
1.5 Hours
3 Hours (10mg/kg)

of 0.3 1 15

NORADRENALINE(mcg/kg)

Figure 19B

O Control
1.5 Hours
33 Hours (20mg/kg)

011

fib
0.31

NORADRENALINE(mcg/kg)

129



Figure 20: Mean change in blood pressure by acute intravenous
injection of angiotensin-II in anesthetized rats after oral administration of 21
(10Fig (20A) and 20 (Fig 20B) mg/kg)). Abscissa indicates angiotensin-II
doses and ordinate indiz:ates mean change in blood pressure (mmHg). Vertical

line represents SEM (n = 5)
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Figure 21: Mean change in blood pressure by acute intravenous
injection of histamine in anesthetized rats after oral administration of 21 (10
(Fig (21A) and 20 (Fig 21B) mg/kg)). Abscissa indicates histamine and
ordinate indicates mean change in blood pressure (mm Hg). Vertical line

represents SEM (n = 5)

132



MEAN CHANGE IN B.P(mmHg)

MEAN CHANGE IN B.P (mmHg)

to

@

to

ur

Figure 21 A

HISTAMINE (1mcg/kg)

Figure 21B

HISTAMINE (1mcg/kg)

133



Figure 22: Mean change in normal systolic blood pressure after oral
administration of vehicle (5% sodium CMC) and various doses of 21.

Vertical line on histograms represents SEM (n = 5)

A vs B=**p<0.01]

A vs C=**p<0.001 as compared to control
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Figure 23: Tracing of adrenaline reversal of 21 on anesthetized
(Urethane (120 mg/kg, ip) rats Abscissa indicates doses of adrenaline and

ordinate indicates the blood pressure (mmHg).

A —Control adrenaline response (1 pg/kg)
B — Adrenaline (1 pg/kg) responsein. 21 treated animals
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Figure 23
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B.1.1.3.6 Effect of various agonists after the oral administration of

Prazosin (500 pg/kg) on Rat Blood Pressure

Figure 24 A: Mean change in arterial blood pressure (mm Hg)
produced by acute intravenous injections of noradrenaline (NA 1, and 2
ng/kg), adrenaline (Adr 0.5, and 1 pg/kg) and histamine (His 1, and 2
png’kg) in anaesthetized rats after oral administration of Prazosin (500
ne/ke).

- Abscissa indicates doses of agonists like noradrenaline, adrenaline,
and histamine (ug/kg i.v.) and ordinate indicates mean change in arterial
blood pressure (mm Hg).

Vertical line on bars represents SEM (n = 6).

NS = insignificant

*P<0.05

** P <0.01

6% P < 0.001
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Figure 24 - B: Tracing of blood pressure response after acute
intravenous injections of noradrenaline (NA 1, and 2 ng/kg), adrenaline
(0.5, and 1 pg/kg) and histamine (His 1, and 2 pg/kg) in anaesthetized rats
after oral administration of Prazosin (500 pg/kg).

Abscissa indicates time in minutes and ordinate indicates change in

blood pressure (mm Hg).
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B.1.1.3.7  Effect of Phenylephrine (i.v. administration by femoral -
vein) on rat blood pressuré after oral administration of Test

Compounds

Figure 25: The oy-adrenergic receptor blocking action after oral
administration of test compounds (Triazdlo Quinazoldne derivatives) using
Phenylephrine i.v. as selective o~ adrenoceptor agonists.

Abscissa indicates doses of Phenylephrine (ug/kg, i.v.) and ordinate
indicates Mean Change in Arterial Blood Pressure (mm Hg).

Vertical line on bars represents SEM (n = 6).

*P<0.05-

¥# P <0.01

#* P <0.001
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B.1.2 In vitro Stady

The ‘in vitro study showed rightward shift of phenylephrine
concentration Response Curve (CRC) in 1, 26, 27, and 8 treated rat aorta as
compared to control.

Figure 26 A: the Concentration Response Curve (CRC) of isolated rat
aorta from control and 1 (10 mg/kg, p.o.) & 26 (10 mg/kg, p.o.) treated rat>s.

Abscissa indicates Log dose of PE in nM (nanomolar) concentration
and ordinate indicates % maximum contraction of aortic strip.

Vertical bars on graphical lines represent SEM (n = 4)

*P<0.05

** P <0.01

#** P <0.001
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Figure 26 B 1 -tracing of aortic strip of control rats.

Figure 26 B-2 -tracing of aortic strip of 1 & 26 (10. mg/kg per oral)
treated rats.

Figure 27 B represents the trac:ing of aortic strip of 27 & 8 (1'0 mg/kg
per oral) treated rats.

PE = Phenylephrine
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Figure 27 A : The Concentration Response Curve (CRC) of isolated
" rat aorta from control and 27 (10 mg/kg p.o.) & 8 (10 mg/kg p.o.) treated

rats.
" Abscissa indicates Log dose of PE in nM (nanomolar) concentration
and ordinate indicates % maximum contraction of aortic strip.
Vertical bér on graphical lines represents SEM (n = 4).
* P <0.05 |
** P <0.01
*4% P < 0.001
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B.1.3 Comparison of Hypotensive Action of Test Compounds After

Intraperitoneal Injection

Figure 28: Compaﬁson of hypotensive action after i.p. administration
of test compounds and it shows that 27 had the maximum hypotensive action
at the dose of 5 mg/kg i.p. as compared to control where as Prazosin showed

almost similar hypotension after i.p. at the dose of 50 pg/kg.
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B.2. Antihistaminic activity

Thirty - compounds containing 1,4-disubstituted-1,2,4-
triazoioquinazoline ring system have been evaluated for their in vivo
antihistaminic  activity.  Protection  against histamine  induced
bronchospasm on conscious guinea pigs method was adopted to determine
the antihistaminic potential of the test compounds. All of them have been
found to exhibit good antihistaminic activity (Table 1). Percentage
protection data showed that all compounds of the series show significant

protection in the range of 68-72%.

Structure activity relationship (SAR) studies indicated that different
substituents on the N-4 aromatic ring, exerted varied biological ‘activity.
The electronic nature of the substituent group of N-4 aromatic ring led to
a significant variation in antihustaminic activity. For example electron
withdrawing group (chloro and methoxy substituents) enhanced the
biological activity, whereas electron releasing groups (methyl) made the
compounds less active, and the order of activity was p-chlorophenyl >
pyridyl > p-methoxyphenyl > phenyl > tolyl. SAR studies also indicated
that dffferent alkyl substituents over the first position of
triazoloquinazoline ring exerted varied biological activity. It has been
found that presence of methyl group showed better activity over the
unsubstituted compounds. When chain length increased from methyl to
ethyl and propyl the activity decreased. Replacement of a proton of the
methyl group by chloro showed further decrease in activity. While the
order of activity was methyl > ethyl > unsubstituted > propyl >
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chloromethyl. =~ Among the series, 1-methyl-4-(4-chlorophenyl)-s-
triazoloquinazolin-4(3H)-one (22) was the most potent with the
percentage protection of 72.71 which ié equipotent with that of standard
chlorpheniramine ‘maleate (percentage protection 71.00) but less potent
than standard certirizine (percentage protection 78.95) and aminophylline .

(percentage protection 90.29).
As the test compounds could not be converted to water soluble

form, in vitro evaluation for antihistaminic activity could not be

performed.
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Table 1 : In vivo Antihistaminic Activity of I,4-d'isubstituted-s-triazoloquinazolines.

Drug Code Mean £ SEM (Time of % Protection
onset of
Convulsion in Sec.)

1. 385+ 7.51* 69.87
2 396+ 6.47* 70.70
3 387 £7.56* . 70.03
4 _ 377 +£7.96* 69.23
5 370 +£5.24% 68.65
6 372:2.43% 68.82
7 383:48.99% 69.71
8 37618.36* 69.15
9 369+2.79* 68.56
10 368+5.07* 68.48
S I 37143.97*% ' 68.73
12 382+7.13% 69.63
13 37242.42% 68.82
14 O 37144.33% “ 68.73
15 367+3.70* 68.39
16 38444.73* ' 69.79
17 400£5.86* . 7100
18  38947.75% 70.18
19 373+5.08* 68.90
20 371+4.24* 68.73
21 396::6.20* 70.71
22 ' 425+12.25% 72.71
23 39446.79% 70.56
24 389+8.20* ' 70;18

156



25 ’ 382+8.46* 69.63
26 | 388+9.03* 70.10
27 | 406+11.03* 71.43
A28 390+7.14* 70.26
29 38618.23* 69.95
30 381+7.64* 69.55

Control 116+2.02* —-
Chlorpheniramine maleate 400+29.50% 71.00
Cetirizine 551£16.89* 78.95
Aminophylline - 1193£35.49* ) 90.29

Eéch value represents the mean + SEM (n=6). Significance levels: *p<0.001
as compared with the respective control.

Dose of test compounds : 10 mgrkg
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B.3. Sedative-hypnotic activity

As sedation is one of the major side effects associated with
antihistamines, the test compounds were also evaluated for their sedative

potentials.

Sedative-hypnotic activity was determined by measuring the
reduction in motor activity. The results of this study ( Table 2 & 3 )
showed that almost all the test compounds were found to exhibit mild
activity (less than 10 %), except for the compounds 3,4, 6,7, 8,9, 12, 13,
14, 19, 28 and 29 which to exhibited moderate activity (10-15 %).
Cetirizine and chlorpheniramine maleate as references showed 9% and

- 26% sedation, respectively.

160



191

o 16T FTIE #LV'1 F¥6L «P6'l F v'0¢ w81 F8IC (433 9z
#% QCTFTLT]  #wesxlt | FUST xx1C ] F99C VT 1 FYLT 76T 14
«161F¥ LT w3Vl 1 F89C #x68' | FTLL % 8CTFO8C 00¢ ¥T
061 FT'LT *ke ST FHOT +xL8 1 FOLC % 6’1 F8'8T ¥'0¢ €T
x9S TF T 6T *80°TFYLT S8 1 ¥8°8C * 981 F#0¢€ 8¢ [44

* £9'1F 9'8C #*V6' 1 F9'LT *EL'1 F0'8C #7911 F00¢ 0'1¢ ¥4
#6S°1 FT0E +09'1 F¥'6C #L8°1 F00¢€ *£6'1 F80¢ Y X4 0T
*VC 1 F88C #1171 F0'8C 651 F§8C «£6'1 F90¢ 8¢ 61
#*xOL 1F QLT %08 1 FLST w#exCl’ 1 F9SC #xxxLS T FVLT T6C, 81
+x£9'1 F¥'8C ##x08° | F89C *x% 1V 1 F08C #LV' 1 F¥6L g L1
«EV 1 FY6L *LS'1 F98C * 681 F86C %051 F9°0¢€ 0'C¢ 91
x0T 1 887 #2101 F VLT #++SE 1T FT8T %01 FT6C Tle Sl

« 19T FO8T!  #xsxOU T FTOIT| sdanx 91’1 FVOC x»+£S 1 FU8C 0Ce 14!
*L0'1 ¥88C %881 F LT +*£0' [ FV¥'8C 69’1 F¥6L 8'CE ¢l
wxCV' TV F LT %4419 T FOOIT | ##%450'1 F09C #xC0'1 F8§'8C 0l¢€ [4
*SL'0F90€ *EL0F 86T «STOFOIE w390 FVTE 0've I1
#9111 F86C «STIFP'8T *SE 1 FT6T #6671 F 0L 0°C¢ 01
+3%S8 T FUST | wxk#x6E T FOECT| wknwx ST FOVT | wensuxxCC1F09C 062 6
#CUTFVLT]  %xxx0S5'1 F¥'ST *+x8S° 1 FO'LT 051 F '8 125 8
wx%0C0 T FLY | wnsxxlL 0FOST | #wsxxl01FTST| 4xxx890F VLT 70¢ L
++90CTF LT x»x[0CF LT +C0'1 ¥8°8C +xC0' 1 FTOE TCe 9
#*%E0 T FOLT #+x08°0 FO'LT #xxCU T FYLT +xx08°0 FT'8T 867 S
#x0C 1 FVLT ] #x%2:60°1 F09C +xx80°'1 F 89T +«%x86°0 F §'8C A ¥
x86°1 ¥8°8C *¥9'1 F0°8C % OV'1 ¥ ¥'8C #*09'1 ¥F9°0¢ 143 €
**86° 0 F VLT #x+%x£9'[ ¥ ¥'9C xx6V' 1 FTLT *9CT 1 F06C 7’0t 4
*L60F86C «x50°1 F0'8C S0’ FO'6Z «1TTFY0L 0'Z¢ I

ue qz q1 mur gg apo)D
31008 M:.-Q
JUSUIIBAL} SNIP JOIJE 100G [eseq UBI

saurjozeunbojozela}-s-pannsqusip-H*1 Jo Ajanoe onoudAy—aAnepas : 7 3qeL




1

‘Sy/Bw ¢ syesjew sutweluaydiojy) By/Bw ¢ surzuns)  SyBw o spunodwod 159 JO 8507

“[oRu0o 9ARR0adsal sy} Ym paledwos s8 100" 0>y sk s PUE 10°0>0 g 44 %
560" 0>y sk 1°0>sex ‘S 0>y SJOAS] 20UBDYIUBLS "(S=U) INFS F UBSW Y} syuasaldal anjeA yoey

*£0' 1 F¥'8C 42801 TV LT *% 01"l FO'8C +9€'1 F9'6C 0l¢ SUIZIIRYD
+5%x80° T FTST | wnnssCL T FOTL| #x342C8 1 FTIT *96'1 F9'8C ¥'T¢ sugmepragdiopyD
96’1 F¥'ZE 89°1 FTTE 09 17T 0S 1 F9CE 423 joauo)
*E1TFVST «10CTFV LT *C6'1 F0'8C +88' 1 F¥'67 ¥0¢ 0¢
+x%%59° T FCT | #4axx0E T FYST| ssnenx0¥' 1 F0°ST «xCLTFILT 6T 6¢
w ICTFVIE *1S° 1 F00€ 1T 1FP0C w31 FOEE Ve 8¢
*0TTFTOL x2CL 1 FVLT *L8'1F0'8C *STCFY 0L 9'1¢ LT




Table 3 : Percent CNS depression of 1,4-disubstitued-s-

triazoloquinazolines
Drug Code Percent CNS Depression
30 min ih 2h 3h Average
1 S8 - 193 12.5 6.9 84
2 4.6 10.5 13.1 9.7 9.5
3 5.5 12.3 13.5 11.1 10.6
4 7.6 14.1 16.6 12.1 14.5
5 5.3 8.0 9.4 6.7 74
6 6.2 10.5 15 8.6 10.1
7 92 16.5 17.2 10.5 134
8 9.5 14.0 19.1 12.7 13.3
9 10.3 17.2 18.6 13.1 14.8
10 5.6 8.7 12.1 6.8 8.3
11 4.7 8.8 12.3 10.0 1 8.9
12 8.3 14.1 16.1 10.3 12.2
13 10.3 134 176 12.1 134
14 11.8 17.5 18.1 12.5 14.9
15 164 9.6 12.1 7.6 8.9
16 4.3 6.8 11.2 8.1 76
17 5.7 10.2 14.1 8.9 9.7
18 6.1 12.1 13.6 75 - 9.9
19 6.7 12.1 14.6 12.1 114
20 4.9 7.4 9.2 6.7 7.1
21 3.2 9.6 10.9 7.7 7.9
22 44 9.4 12.5 8.1 8.6
23 5.2 1.1 13.1 10.5 9.9
24 6.6 9.3 10.6 8.6 8.8
25 - 4.7 8.9 13.6 6.8 8.5
26 4.2 8.4 114 6.2 7.6
27 3.7 113 13.2 7.5 8.9
28 6.9 11.6 12.8 8.7 10.0
29 8.2 143 16.4 11.6 12.6
30 3.2 7.8 9.8 6.5 6.8
control 1.8 3.0 3.0 24 2.5
Cetirizine | 4.5 9.6 ii.6 83 85
Chlorphent | 11.7 37.0 320 1222 25.7
ranune .
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Considering that quinazolines have been reported in the literature to
possess a wide variety of biological activities, it was further planned to
evaluate the synthesized compounds for certain other types of biological

activities as given below:

. Aﬁticancer activity.
o Anti HIV activity
¢ Antibacterial activity
¢ Antitubercular activity
e Analgesic activity and
¢ Antiinflammatory activity

B.4. Anticancer activity

Selected compounds (1, 4, IVb, 6 and 9) were screened for

anticancer activity in drug-screening programme at the National Cancer
Institute (NCL, USA). |

Among the compounds tested for primary anticancer assay against
a panel of 3 cell lines i.e. lung, breast and CNS cancer (Table 4), the
compounds IVb shown 31%, 9% and 43% inhibition vof growth against
lung, breast and CNS cancer respectively, where as the other compounds
shown less than 62% growth inhibition in all the 3 cell lines tested.
Hence, the compound IVb was evaluated against the full panel of 60
human tumor cell lines, at a minimum of 5 concentrations at 10 fold

dilutions. The results are expressed as Glsp values ( Concentration
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required to inhibit the growth of 50 % cells) at micromolar concentration.

The results are presented in Table 5.

~ The results of anticancer activity studies (Table 5) indicate that the
compound IVb has shown good cytotoxiciy against HL-60 (TB),
leukemia (Glsp 2.58 pm), and strong cytotoxicity against UO-31 renal

cancer (Glso 0.364 pm), however it has shown weak cytotoxicity against

the rest of cancer cell line tested.
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Table 4 : Anticancer Activity ( Percentage growth of cells )

Drug Conc. ‘ Lung Breast CNS Activity
Code (pm) Cancer Cancer Cancer
: NCI-H460 MCF7 SF-268
1 1.00 95 63 99 Tnactive
4 | 1.00 84 89 97 Inactive
Vb 1.00 31 9 43 Active
6 10 | 111 83 108 Inactive
9 1.00 103 83 109 Inactive
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Table 5 : Anticancer Activity ( GIsy values)of IV b

Panel/Cell Line 2Glsg (um)
Leukemia
CCRF-CEM - . 326
HL-60(TB) 2.58
K-562 33.0
MOLT-4 28.9
PRMT-8226 39.4
SR 156.8
Non-Small Cell Lung Cancer
AB548/ATCC 94.2
EKVX . 73.6
HOP-62 >100.0
HOP-92 26.5
NCI-H226 >100.0
NCI-H23 >100.0
NCI-H322M >100.0
NCI-H460 : 36.0
NCI-H522 67.8
iColon Cancer
"~ COLO 205 48.9
HCC-2998 ' 15.6
HCT-116 47.7
HCT-15 36.2
HT29 38.6
KM12 453
SW-620 . 318
ICNS Cancer
SF-268 99.1
8F-205 95.4
-SF-5639 78.9
SNB-18 >100.0
SNB-75 32.0
U251 >100.0
Melanoma ’
LOX IMVI 53.1
MALME-3M >100.0
M14 955
SK-MEL-2 704
SK-MEL-28 >100.0
SK-MEL-5 21.9
UACC-257 311
UACC-62 71.0
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Panel/Cell Line *Glsp (um)
Ovarian Cancer
IGROVI 39.2
OVCAR-3 >100.0
OVCAR-4 86.8
OVCAR-5 >100.0
OVCAR-8 >100.0
SK-OV-3 ' ’ >100.0
Renal Cancer
786-0 >100.0
A498 ' 19.95
ACHN . 97.9
CAKI-1 95.0
RXF 393 . 81.8
SNi2C >1.00.0
TK-10 >1.00.0
U0-31 0.364
Prostate Cancer
PC-3 48.6
DU-145 >1.00.0
Breast Cancer
MCF7 32.5
NCI/ADR-RES 48.4
MDA-MB-231/ATCC >1.00.0
HS 578T 47.
MDA-MB-435 29.1
MDA-N 23.6
BT-549 >1.00.0
T-47D 29.2

*Iso values at micromolar concentration.
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B.5. AntiHILV activity

The synthesized compounds were evaluated for their inhibitory

effect of the replication of HIV-1 and HIV-2 in human MT-4 cells.

The results of anti HIV activity (Table 6), shows that the compound
Vb exhibited maximum 113 % protection against HIV-1 (IIIB) [ECs, 10.1
ug/ml] and 136 % protection against HIV-2 (ROD) [ECso 7.85 pg/ml] ;
The compound 26 exhibited maximum 50% protectién against HIV-1
(IIIB) [ECso 4.941g/ml] and 25% protection against HIV- 2 (ROD) [EC50
> 19.9 pg/ml]; The compound V£ exhibited maximum 23% protection
against HIV-1 (IIIB) [ECso >125 pg/ml] and 47% protection against HIV-
2 (ROD) [ECsp >125 pg/ml]. While the rest of compounds exhibited mild

protection at its subtoxic concentration.
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Table 6 : AntiHIV Activity of test compounds.

Compound Strain ECs® CCs" SI* Maximum
Code (ng/ml) (Hﬂnl) Protection %

Ila 11IB >12.3 =12.3 <1 2
>12.3 =12.3 <] 0
ROD >14.4 =14.4 <] 1
[Va HIB >125 >125 X1 2
>12.1 . =12.1 <1 0
ROD - >159 =159 <] -0
IVb II1B >33.9 =339 <1 0
: : >23.5 =23.5 <1 0
ROD | >66.6 =66.6 < 0
IV~f I11B >125 >125 X1 1
>75.1 =751 <1 2
ROD >125 >125 X1 9
Va 1B S13.7 =13.7 <1 3
>12.4 =12.4 <1 2
ROD >10.5 =10.5 <1 0

Vb II'B =10.1 =77.6 = 113
>64.6 =64.6 <l 33

ROD =7 85 =852 =]1 136

=194 =63 = 59
Ve IIiB >125 >125 X1 3
>125 >125 X1 4
ROD ©»125 >125 X1 0

Vd TIB 3125 =125 <1 13
>12 =12 <1 2
ROD >13.9 =13.9 <l 0

Vf 111B >125 >125 X1 23
>125 >125 X1 3

ROD >125 >125 X1 47

>125 >125 X1 16
1 B >69.1 =69.1 <l 2
>65 =65 <1 0

173




ROD >72.3 =72.3 <1 0

2 B >125 >125 X1 2
>125 >125 X1 0

ROD >125 >125 X1 0

3 1IB >125 >125 X1 2
>103 =103 <1 0

ROD >125 >125 X1 1

4 111B >13 =13 <1 2
>6.79 + =6.79 <1 1

ROD >10.2 =10.2 <1 0

5 111IB >101 =101 <1 2
>117 =117 <1 0

ROD >125 >125 X1 0

6 1B >125 >125 X1 1
>125 >125 X1 2

ROD >125 >125 X1 0

-7 1B >13.6 =]13.6 <1 2
>25 >25 X1 0

ROD >25 >25 X1 0

8 I1iIB >125 >125 X1 2
>14.1 =]4.1 <l 0

ROD >11.5 =]1.5 <] 6

9 11iIB >86.8 =86.8 <] 1
>125 >125 X1 0

ROD >125 >125 X1 0

10 HIB >125 =125 X1 0
>125 =125 X1 1

ROD >125 >125 X1 0

1i 11IB >125 >125 X1 1
o >125 >125 X1 0

ROD >125 >125 X1 0

12 111B >23.4 =23.4 <l 3
' >12.7 =127 <1 i

ROD >19.8 =19.8 <1 0

13 1B - >125 >125 X1 2
>125 >125 X1 1

ROD >125 >125 X1 0

14 1B >125 >125 X1 1
: >125 >125 X1 0
ROD >125 >125 X1 4
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15 I1IB >84 =84 <1 2
>125 >125 X1 2

ROD >125 >125- X1 0

16 11IB >125 >125 X1 I
>125 >125 X1 0

ROD >125 >125 X1 0

17 IIIB >125 >125 X1 1
>125 >125 X1 1

ROD >125 >125 X1 0

19 1B >125 >125 X1 2
>95.6 =95.6 o« 0

ROD >125 >125 X1 4

20 B >104 =104 <1 3
>98.8 =98.8 <1 I

ROD >125 >125 X1 0

21 1B >108 =108 <1 4
>104 =104 <1 0
ROD >125 >125 X1 1

22 IIIB >125 >125 X1 3
>107 =107 o« 5

ROD >125 >125 X1 0

24 IIB >14.8 =14.8 <l 2
>12.8 =12.8 <1 1

ROD >13.5 =13.5 <1 0

26 1B >15 =15 <l. 9
=494 >25 >5 50

ROD >19.9 =19.9 <1 25

>18.2 =18.2 <l 0

27 IIIB >125 >125° X1 3
>125 >125 X1 0

ROD >125 >125 X1 ]

* Effective concentration of compound, achieving 50 % protection of MT-4
cells against the cytopathic effect of HIV.

® Cytotoxic concentration of compound required to reduce the viability of
normal uninfected MT-4 cells by 50 % .

¢ Selective index or ratio of CCsg to ECsy.
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B.6. Antibacterial activity

The antibacterial activity of title compounds was studied by agar
cup-plate method, the results are expressed in the terms of zone of

inhibition in mm and presented in Table 7.

The results of antibacterial activity depicted in Table 7 indicate that
none of the compounds was equipotent to ciprofloxacin, a standard drug
employed in the investigation. Almost all the compounds exhibited mild -
antibacterial activity against S.#yphi, however the test compounds did not
inhibits the growth of E.coli (except 25 and 28) at the concentration
tested, while the rest of compounds showed mild to moderate antibacterial

activity against some of the bacteria tested.
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B.7. Antitubercular activity

The synthesized compounds were screened for their in vitro
antimycobacterial activity against Mycobacterium tuberculosis strain Hj;
Rv at the Tuberculosis Antimicrobial Acquisition & Coordinating Facility
(TAACF, USA). The results are expressed in terms of Minimum
Inhibitory Concentration (MIC) and percentage inhibition of growth.

The results of antimycobacterial activity activity depicted in
Table 8 indicate that the test compounds  inhibited the growth of
mycobaterium in varying degree. Compound 27 was found to. be the most
potent agent and it showed 72% inhibition ; compound IVd exhibited
61% inhibition ; compound IVe exhibited 60% inhibition while, the rest
of compounds exhibited less than 60% inhibition. The test compounds
exhibited their antimycobacterial activity at the concentration of 6.25
ug/ml (MIC 6.25 pg/ml). Some of the comounds did not exhibited

antimycobacterial activity at this concentration.
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Table 8 : Antitubercular Activity of Test Compounds.

Drug Code MIC Percent
(ng/ml) Inhibition
27 >6.25 72
vd >6.25 . 61
Ve >6.25 60
Ve o >6.25 57
IVb >6.25 54
28 >6.25 53
Vd >625 51
Ve >6.25 45
29 . >6.25 40
Vf >6.25 31
Ve >6.25 28
Iﬁ e >6.25 25
11 >6.25 23
5 >6.25 21
24 >6.25 19
Vb 56.25 18
16 >6.25 16
21 >6.25 16
Va >6.25 15
26 >6.25 15
6 >6.25 15
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fd >6.25 12
10 >6.25 11
IVa >6.25 10
Mc >6.25 10
1 >6.25 09
19 >6.25 09
3 >6.25 09
b >6.25 07
9 >6.25 06
14 >6.25 05
20 >6.25 05
mf >6.25 03
IVE >6.25 0l
18 >6.25 01
4 >6.25 00
30 >6.25 00
12 ~>6.25 00
15 >6.25 00
17 >6.25 00
7 >6.25 00
22 >6.25 00
25 >6.25 00
8 >6.25 00
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Figure 36 : Antitubercular Activity of Test Compounds
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B.8. Analgesic activity

The analgesic activity of selected title compounds was tested in

mice by tail-flick technique and the results are recorded in Table 9.

Table 9 depicting the results of analgesic activity of title
compounds indicate that the test compounds exhibited moderate activity
while none of the test compounds was equipotent to pentazocine, a

standard drug employed in the investigation.
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Table 9 : Analgesic activity ( Number of flicks + SEM ) of Test
compounds (Tail- flick technique )

Drug Mean basal Mean reaction time after Drug treatment (In sec.)
Code Reaction 30 min lh 2h 3h
time(In sec.)
1 2.25 5.2¢0.37* | 7.8+ 0.58** | 8.6+ 0.24** | 7.8+ 0.58**
2 2.85 7.0£0.32** | 7.8%0.37** | 8.6x0.51** | 7.4+0.51**
6 3.40 6.6£0.57** | 6.8+0.53** | 8.2+0.62** 7.0t0.52**
7 2.30 16.240.58** 8.210.37* 8.4:r.0.70*;* 6.0£0.55**
11 3.40 5.240.20** | 7.0£0.32** | 8.6+0.51** | 7.4+1.03**
12 2.75 5.6£0.24 | 7.0£0.45* | 7.6+0.40* 5.8+0.37**
16 29 561024 | 6.8t0.49" | 84051 | 4.6x0.51%
17 3.15 5.6+0.28* | 7.2+0.58** | 8.0+0.45** | 5.4+0.24**
21 215 5.6£0.40* | 7.6£0.68** | 8.4£0.51** | 6.4x0.75*"
22 2.55 6.8£0.49** | 7.8+0.71** | 8.2+0.58** 5.4&0.24**
26 2.55 6.120.38** | 8.0+0.32** | 8.6+0.24** | 6.0£0.45**
27 2.55 6.1£0.47** | 7.8£0.37* | 8.0£0.32** | 5.2+0.62**
Control 2.30 2.8+0.37 2.620.40 2.6£0.40 2.8+0.37
Pentazocine | 2.35 9.430.40° | 11.4%0.40 | 11.8£0.20" | 9.8£0.37*

Each value represents the mean = SEM (n=6). Significance levels *p<0.2 and **p<0.001

as compared with the respective control.

Dose of test compounds : 10 mg/kg
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B.9. Antiinflammatory activity

The antiinflammatory activity of selected title compounds was
carried in rats by carrageenan-induced rat paw oedema method and the

results are recorded in Table 10.

The results of antiinflammatory activity (Table 10) indicate that all
test compounds exhibited mild to moderate activity, however none of the
test compounds showed equipotent activity with diclofenac sodium, a

standard drug employed in the investigation.
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