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Abstract: Derivatives of quinazolinone (1,2,6) and 1,2,4-triazoloquinazolinone (3,4,5,7,8)
have been synthesized and evaluated for in vitro leishmanicidal activity against L. dono-
vani promastigotes.

Introduction: Quinazolinones and 1,2,4-triazoloquinazolinone derivatives are known for
diverse pharmacological activities as neurolepticz, hypnotic3, anticonvulsant4, analge-
sic5, anti.fertility6 and muscle rela.xant7 but so far none had disclosed and reported
the leishmanicidal activity in these glass of compounds. Our past observations demons—-
trated that compounds possessing N-C~N or S$-C-N structural unit either in flexible or
in rigid forms express potent leishmanicidal activitys. Repetition of such unit often
enhances leishmanicidal activity. The antiparasitic activity of azoles such as imida-

9,10 and their fusion with other

zoles, thiazoles and thiadiazoles is well documented
heterocycles often ameliorate or diminish the bioresponses depending upon the nature
of substituents and position of their fusion.

Among all the synthesized compounds of prototypes: quinazolin-4-one, 1,2,4-triazo-
lo[4,3-a]lquinazolin-5-one and 1-(4-quinazolinon-2-yl)-1,2,4-triazolo[4,3-a]quinazolin-5-
one (7), only compounds of prototype second displayed high order of leishmanicidal
activity while others were either inactive or poorly active. The most potent compound
5b exhibited 95% of inhibition, closer to pentamidine. The other two compounds 3c

(81%) and 4a (80%) also demonstrated the activity nearly of the same order.

Synthesis: The precursor (1) used for the synthesis of title compounds was prepared
from the reaction of suitable anthranilic acid and alkyl isothiocyanatell. The 2-hydra-
zinoquinazolin—4~ones (2) obtained by heating a mixture of 1 and hydrazine hydrate
were subjected to react with ethyl orthoformate and ethyl orthoacetate separately
to yield 3a-e. Reaction of 2 with carbon disulphide yielded 1-mercapto-1,2,4-triazo-
lol4,3-alquinazolin—-5-one (4a,b) while interaction with chloroacetyl chloride, it gave

1 (5) which on reaction with

1-chloromethyl-1,2,4-triazolo[4,3~alquinazolin-5-ones
la and imidazolidin-2-thione separately led to 7a,b and 8a,b respectively. The conden-
sation-cyclization of 2 with ketene dithioacetals gave 2-(pyrazol-l-yl)quinazolin-4-

ones (6) (Scheme 1).

Biological Activity: All the synthesized compounds listed in Table 1 were screened
for their leishmanicidal activity against promastigotes of L. donovani in vitro as descri-

bed below:
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5 parasite/ml) were inoculated

Promastigotes in the stationary phase of growth (1x10
into culture tubes containing solid part as Brain Heart Infusion-Agar (BHI-Agar) and
liquid part as Hank's Balance Salt Solution (HBSS). The test chemicals and pentamidine
(100 ug/ml, DMSO/PBS) were added to the above tubes respectively. The inhibitory
effect of these compounds was compared with standard drug pentamidine and with
untreated control cultures. The whole operation was carried out aseptically in an
U.V. Chamber and tubes were inoculated for 5 days at 22°C. The antileishmanial acti-
vity of each compound was determined in triplicate by counting the number of live
parasites per field microscopically and inhibition percentage was calculated and com-

pared with standard drug pentamidine by using 'Z' statistic.
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Reagents/Conditions: i) N2 H4 /C2 H5 OH/80°C, ii) HC(OC2 H5 )3 or (CH3 CO)2 O /PTSA/145°C,
iii) CSzlpyridine/80°C, iv) ClCOCHZCIIDMF/100°C, v) (CH3 S)2 C=C(CN)COOC2HSIG2 HSOH/
80°C, vi) la/K2 CO3 /DMF/80°C, vii) Imidazv:;lidim—2--thione/C2 H5 OH/100°C.
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Table 1: In vitro antileishmanial activity of quinazolinones (1,2,6) and 1,2,4-triazolo-
quinazolinones (3,4,5,7,8)at 100 lg/ml concentration. Values are the average %
inhibition of triplicates afforded by the test compounds.

R R1 R2 Mortality Inhibition (%)

Pentamidine (standard drug) 100%**
la 6-OCH3 C2H5 H 12
1b 7-Cl CH3 CH3
2a ()"OCH3 CZH5 -
3a 7-'0Cl-l3 C2H5 H 39
3b 7-OCH3 C2H5 CH3 42
3c 8~Cl CH3 H 81%
3d 8-Cl C2H5 H 19
3e 8~Cl CZHS CH3 49
4a 7*0CH3 CZHS SH 80*
4b 8-Cl CH3 SH 55
4c 8~Cl C2H5 SH 30
S5a 7-OCH3 CZHS CHZCl 67
5b 8-Cl CH3 CHZCI G5 ¥*
5¢ 8~-Cl C2H5 CHZCI 70
6a 8-C1 CH3 - 0
6b 8-C1 CZHS - 0
7a 8-Cl CH3 - 10
7b 8-Cl CZH5 - 0
8a 8-Cl Cl'l3 - 35
8b 8-Cl CZHS - 24

(**P < 0.01; *P < 0.05) as compared to standard drug pentamidine.

A critical examination of structure~activity relationship in the given series reveal-
ed that the compounds only with 1,2,4-triazolo[4,3-alquinazolinone skeleton display
potent leishmanicidal activity. The order of activity varies with nature and position
of the substituent. Methyl substituent at position 4 alone or together with any of
the substituents CH3, SH and CHZCI at position 1 ameliorate the activity as evidenced
from screening data of 3c,d, 4b,c and 5b,c. The degree of leishmanicidal activity
due to mere change in substituent at position 1 in 5b, 3¢, 4b decreases in the order
of CHZCI> H>SH. Presence of bulky substituent like (4-quinazolinon-2-yl)thiomethyl at
position 1 in 7 led to complete loss of activity possibly due to poor solubility and
steric effect. Introduction of (imidazolin~2-yl)thiomethyl moiety in place of (quinazoli-
non-2-yl)thiomethyl in 7 led to the product 8 with increased solubility and reduced
steric effects. The enhanced leishmanicidal activity of 8a,b supported the presumptions,

responsible for activity. The nature and position of the substituent in benzene ring
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is not crucial for displaying leishmanicidal activity. Compounds with quinazolinone
skeleton (la,b,2a,6a,b) with different substituents at different positions were almost
inactive. Thus 1,2,4-triazolo[4,3-alquinazolin-5-one skeleton with chloromethyl and
methyl substituents at positions 1 and 4 respectively are optimal requirements for

potent leishmanicidal activity.
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