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ABSTRACT

In the present Investigation, five recently synthesized derivatives
(designated as compounds I, 11, II1,IV and V) of 2,)-disubstituted 4 (3K)-quinazolinone
(I) were evaluated for their CNS depressant activites in mice, In the course of this

| study, all compounds were suspended in a 5% suspension of qum acacia In water and
wvere 1njected 1.p. with the test compound in a dose level of 68 ng/kg.

A1 tested compounds were found to decrease spontaneous locomotor activity of
pice. Only compound IV was found to potentiate pentobarbitone induced hypnosis. de-
garding the effect on the skeletal muscle activity, quinazolinone derivatives II and
[I] led to motor Incocrdination in 40% of mice. Out of the five tested compounds,
conpounds [, [l and IV resulted in an Increase in the mean survival time of strych-
nine-lnjected nice and a greater protection against death in these animals. However,

the anticonvulsant effects exerted by gquinazolinones was less efficient than those
produced by phenobarbitone.

In conclusion, quinazolinene compounds II and [V are more likely to be the

rost potent as (NS depressant compounds, whereas cempound ¥ appears to be the least
efficient one,




INTRODUCTION

The pharmacologic activities of the quinazoline
ring system have received an extensive research work 1in
the second half of this

present in some physiologically active compounds such

century, This ring system 1s
as vasicine alkaloid, fibrifugine and arbortine anti-

palarials. Some 3-substitued 2-alkyl-4
zolinones were proved to have bactericidal activityl.

(3H)- qulna-

Other derivatives demonstrated tuberculostatic activ-
ity2:3,  Different 2-alkyl 3-aryl-4
nones displayed sedative hypnotic properties 4,9,
(Quaalude, 2-methyl-3-(8-Tolyl)4

(3H)- quinazolinone was used successfully as a potent

(3#)- quinazell-

Methaqualone Sopor)

nonbarhiturate sedative hypnotic drug. In addition, 2-
(3H)-
found toipossess anticonvulsant effects quantitatively
to that of the
Furthermore, potent anticonvulsant

exhibited . by
quniazalinénes7.

nethyl-3-(p-bromophenyl)-4 quinazolinone  was

simliar most potent drugsﬁ.

properties were
(3H)-

some  2-acyloxmethyl-3-aryl-4

In the light of these results, El-Sherif ot al’
have conducted the synthesis c¢f certain new 3-aryl-2

1,3-dihydroxy-2 propylamino!-methyl-
(1Y,
rying p-tolyl and p-bromephenyl at position, 3, wers
studied by El-Roussi® for their effect on the CNS. The

author showed that four of the investigated compounds

(1-p nitrophenyl

§(31)-quinazolinones Six of these compounds, car-

possess potent CNS effects; as sedative hypnotics,

puscle relaxants or as anticonvulsants.

In an attempt to extend their previous work, El-
Sherif et all® have synthesized a new series of quina-

138

lllllllllll

(2,3-disubstitued-4 (3H-quinazeli-

In the present study, five of these quina-

zolinone compounds

().

solinones were selected and evaluated for their central

nones

effects in mice. The possible relationship between the
chemical structure of these compounds and their effects
on spontaneous locomotor activity, pentobarbitone hyp-
nosis, motor coordination as well as strychnine-induced

convilsions was studted.

MATERIAL AND METHODS

Animals and drugs
Adult albino mice, of either sex, weighing 18-12
qn were supplied locally. Standard drugs employed in
the present investigation were pentobarbitone sodium
(BDH), phenobarbitone sodiun (El-Nasr Co.) and strych-

nine hydrochloride (CiD Co.).

Quinazolinone compounds investigated in tals study

were prepared at the Department of Pharmaceutical Chem-

istry,Faculty of Pharmacy, Assiut University. In
addition, the structure of these compounds was
confirmed by elementary analysis, U.V. and I.R.

spectrometry (El-Sherif, et ail0y.

The chemical structure and molecular formula of
the five quinazolinones to be investigated are shown in
Table {1).

Because of the water insolubility of the tfested
quinazolinones, these derivatives as well as the stan-
dard drugs used in this study were suspended 1n %
nice were

aqueous suspension of qum acacia, Control

treated in the same way with the proper volunes of 5%
suspension of qum acacia.
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Table 1 : Chemical Structure and Molecular Formulae of

the 5 quinazolinones to be investigated.
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2,3-Disubstituted-4(3H)-quinazolinones (I).
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1-Measurement of the spontaneous
locomotor activity :
Mice were allowed free access of food and water.

The spontaneous locomotor activity (SLH) of these ani-
nals was measured over a 38-min periodll. Heasurements

of OSLA was wusually carried out at 9.80 A.K. to 1.0%
P.N. An activity cage (Cat. No. 7488 UGO Basile, Bio-
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logical Ressearch Apparatus, 21925 Camerio, VYarese,
Italy.) was used, the floor of which is made up of 3¢

evenly spaced stainless steel bars.  As the animal

moves, it links or disconnects one or more of the ac-
tive bars with earth resulting in random configurations
The latter can be

recorded at the preset intervals by a print-out

that are concerted into pulses.

counter.

MNice were placed singly in the activity cage and
their SLA was recorded 5 min before i.p. adninistration
of the new drugs (control SLA). Following their injec-
tion, quinazolinones in a dose of 68 mg/kg were allowed
to exert their effect over a period of 3¢ nin. The
mean percentage change in SLA of mice recorded over

this period was calculated for each compound.

2-Potentiation of pentobarbital

hypnosis:

Modification of pentobarbital sleeping time by the
tested quinazolinones was determined in nicell, The
rean sleeping time of pentobarbital was firstly deter-
nined in a group of 20 mice following i.p. injection of
this drug. Loss and restoration of the righting reflex
were taken as the onset and termination of pentobarbi-
tal action reSpectivelyla. The investigated compounds
were intraperitoneally injected in a dose of 60 mg/kg
into gqroups of at least 18 mice. Thirty nin later,
these animals received pentobarbitone sodium (39 mg/kg,
i.p.) and the mean sleeping time was again calculated.

The student's "t" testld was used to analyse statisti-
cally the data concerning the effect of the screened

compounds on the sleeping time of pentobarbitone.




3—-Rotarod motor
test:

Quinazolinone derivatives in a dose of 68 ng/kg
were intraperitoneally injected into groups of 18 mice.
The ability of animals to remain on a rotating rod for
15 sec without falling was determined at 10-min. inter-
vals over a peroid of 2 hours after the i.p. adminis-
tration of the new quinazolinoneslS. Each experiment
is composed of 3 trials conducted at 1-min. intervals.
Control experiments were carried out using mice 1in-

jected with a solution of qum acacia.

4-Anticonvulsant properties
Anticonvulsant actions of the new quinazolinone
chemicals were evaluated against strychnine-induced

convulsions in mice, In this set of experiments, phe-
nobarbitone sodium was used as a reference anticonvul-

sant drug. The test quinazolinonmes (6% wug/kg 1.p.)
were administered into groups of 18 mice. Thirty min.

later animals were allowed to receive an i.p. Injection

of strychnine hydrochloride (2 mg/kg). The number of

aninals protected against convulsions and lethality
produced by strychnine was calculated for each groupls.
To serve as a control, 20 mice were intraperitoneally
injected with gqum acacia at volumes comparable to those
After 30 nin. thege

animals were injected with the challenging dose of

used to suspend quinazolinones.

strychnine hydrochloride (2 mng/kg, i.p.) and the number

of convulsive and dead animals was computed.

RESULTS AND DISCUSSION

[t is noteworthy that a great attention has been

paid to the quinazoline ring present in several physio-

coordination
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logically active compounds. A vast number of
activities have been reported for many quinazoline
derivatives. Anong these activities are the

bactericidal, tuherc:ulostaticz"3 and the antibacterial
effects?,

analgesic, antipyretic and antiinflammatory effects? as

Besides, CNS depressant activities such as

well as sedative hypnotic4r5 ant.  anticonvulsant

propertie35 have been reported.

1t should also be recalled that various 2,3 disub-

stituted quinazolinones were reported to possess CNS

depressant properties 4,5,11,18 Methaqualone 1is the

only drug of the quinazolinone group which is marketed
as a sedative-hypnotic.  Methaqualone abuse as a spree
druglgrza has led to several attempts aiming aty the

discovery of more potent and safe quinazolinome deriva-
tivesdi3:3:7,

In 1979, El-Sherif et ald synthesized 33 new
derivatives of 2,3-disubstituted-4 (3H)-quinazolinones,

Six of these compounds were screened for their CNS ac-
tivities by Ei-Eoussi®. In this study El-Koussi demon-

strated CHS depressant properties for 4 quinazolinone

conpounds.

Recently, Ei-Sherif et all? extended their previ-
ous studies and synthesized 69 new derivatives of the
quinazolinone group (2,3-disubstituked -A(3H)-quina-

zo0linones (I)).

In the present investigation, an attempt was un-
dertaken to evaluate the possible CNS depressant ef-

fects of 5 derivatives, of these quinazolinones which

are structurally related to methaqualone and other po-
tent quinazolinone CNS depressant compound516r17.
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Possible CNS Depressant Effects of some Newly
Synthesized Quinazolinone Derivatives

Preliminary experiments were firstly conducted to
reveal the influence of one dose level (68 mg/kg) of
the investigated quinazolinone the
behaviour of mice. As illustrated in Fig. (1), the §

tested quinazolinones seem to possess CKS depressant

corpounds on

ALl tested compounds led to a significant
in  the the

spontaneous locomotor activity (SLA) of mice during the

activity.

decrease mean percentage change of

J0-min period of the experiment. There were decreases

in SLA by 88.0¢, 85,74, 81.18, 81.83 and 84.84% for
compounds [,II,III,IV and V respectively. In control

pice, the recorded fall in SLA was amounting to 68.61%.

Nith the exception of compound IV, all the inves-
tigated quinazolinone compounds in a dose level of 68
ng/kg showed no potentiation of pentobarbital-induced
hypnosis (Fig. 2). The recorded sleeping times of pen-
tobarbital

18 and 30 =in respectively.

1n compound IV-treated and control mice were
In other words, compound
IV was able to prolong the sleeping time of pentobarbi-
tal by a value of 28 min. However, this compound did
not elicit any change in the onset of pentobarbital ac-

tion.

As has been reported by Sheth et allZ, the potén-
tiation of the sleeping time of barbiturates by a test
drug 1is more possibly correlated to its CNS depressant
action provided  that barbiturate excretion via the
kidney 1is not affected by the test drug. Accordingly,
a more potent CNS depressant effects can be essentially
related to compound IV which was able to significantly
prolong the hypnotic effect obtained by pentobarbital

sodium in mice,
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A correlation between the potentiation of pento-
barbital hypnosis and the different substitutions on
the phenyl ring of quinazolinones (as is the case with
The inability of

other quinazolinones (I,II,IIl and V) to potentiate the

corpound IV) can not be ruled out.

hypnotic action of pentobarbital may be linked to both
the lack of hydroxyl group at Ry and the existence of a
longer side chain at Ry and R,

the 5

were subjected to further screening

In view of the aforementioned results,
quinazolinones
tests for their mnmuscle relaxant and anticonvulsant
properties. The rotarod test is looked upon by many
authors as a specific screening test13:21,22 gyt of
the 5 tested quinazolinone compounds used in a dose of
60 ng/kg, only 2 compounds (Il and III) demonstrated a
reasonable degree of muscle relaxation (Fig. 3) 28 mea-
sured by the rotarod motor coordination test. The mus-
cle relaxant properties of these 2 compounds were
recorded 18-min. following their administration and
throughout the 2-hours period of experimentation. This

effect was observed only in 44% of the tested animals.

Relating muscle incoordination to the structure of
these different quinazolinone derivatives might indi-
cate that the absence of hydroxyl group at Ry is neces-
sary for muscle relaxation. In addition, the presence
of ethoxy group at Ry as well as the propionic acid
substituent (with sulfur atom) at Ry may be required
for such an activity, On the other hand, compounds
having hydroxyl group at Ry and methoxy group at Ry

showed no muscle relaxant effects.




The last set of experiments comprised evaluation
of anticonvulsant properties of the quinazolinones
against strychnine induced convulsions. All mice 1n-
jected with strychnine hydrochloride (2 mg/kg, 1.p.)
showed the typical strychnine convulsions which were
asually followed by death. As it is evident from Table
(2) the mean survival time of strychnine-treated mice

vas found to be 5.8 min. with a resultant percentage

protection (against death) of zero. As a standard

anticonvulsant drug, phenobarbitone (68 mg/ky, 1.p.)
protected  84% animals against mortality with a

conconittant increase in the mean survival time of

about 18.88 min.

Table 2 : Anticonvulsant Activity of Quinazolinone Compounds

(60 mg/kg, i.p.) Against Strychnine (2 mg/kg,i.p.)
Induced Convulsions in Nice,
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Number

lreatment 'of Dead/  Mean survival Percentage
animals Surviving  (min)+5.E.  Protection
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Control 10 18/Zero 5,848.27 Lero %

Phenobarbital 6 1/ 18.0+0.00" 34 &

Conp. | Y 10.5¢0.22" 56 %

Conp. 11 S 12.5+0.20" 66 %

Comp Il b 6/7ero  4.67+0.4] Lero %

Comp. IV 5 13 11.941.03" 50
6

b/lero 4,67;5.22 lero %

SN AR b Ae i bk wgy e byt el e
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A BN SNy B LA o

" Significant difference at P ¢ 0,05

Phenobarbital (6¢ mg/kg, i.p.) was used as a reference anti-
convulsant drug.

Comp. ¥
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{ith the exception of compounds III and V, the

other quinazolinone derivatives showed an effective an-

ticonvulsant actlon. Quinazolinones I,II and IV

brought about a prolongation in the nean survival time
of mice to 10.5, 12.5 and 11,0 min. respectively. Con-
cerning the protection against strychnine-induced
lethality, compounds [,II1 and IV were found to increase

this protection by values of 66,66 and 58% respec-
tively. |

Rowever, the anticonvulsant action displayed by
quinazolinones 1,11 and 1V was not superior than that
of phenobarbitone although the tested compounds were

used in the same dose as that of phenobarbitone.
Quinazolinones I,II and IV were not as effective as
phenobarbitone both in protecting nice against strych-
nine-induced mortality and in prolonging the mean sur-
vival time of these animals. The anticonvulsant action
of quinazolinones was not always correlating with their
sedative activity since conpound IV was the only quina-

solinone which combined both potent sedative and anti-
convulsant properties.

It could be concluded from this study that quina-

olinones 11 and IV are the most effective CNS depres-

sants whereas compound V is the least potent one.

It should be emphasized that this study is a pre-
lininary one pointing out the possible sedative and an-
ticonvalsant properties of the investigated quinazoll-
none derivatives. Besides, it is necessary that these
conpounds should be subjected to more through screening

tests and toxicological studies.
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Fig.(l): Mean percentage decrease in the spontaneous }ocomotor
activity of mice following i.p. adminstration of quin-
azolinone derivatives (60 mg/Kg),

~(*) Significant increase irom control at P < 0.05.
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Fig.(2): Effect of i.p. injection of gquinazolinone compounds
(60 mg/Kg) on the sleeping time of pentobarbital

sodium (30 mg/Kg) in mice,
Number of animals in control group = 20

Number of animals in drug-treated group = 10

(*) significant increase from the control at P { 0.05.
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Fig. (3}: Percentage of animals showing muscle relation foliow-
ing i.p. injection of guinazoline derivatives (n=10).
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