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Compounds having antimalarial activity along with compounds possessing soporific activity have been 
found among quinazolone derivatives. The high soporific activity of Motolon, 2-methyl-3-(o-tolyl)-4-quin- 
azolone, and also the l i terature data concerning the various pharmacological activities of 2-methyl-4-quin- 
azolones substituted in the third position compelled us to investigate in more detail the relationship between 
the structure and activity of this ser ies  of compounds. 

It could be expected that changes in the nature and position of the substituents in the phenyl radical 
would affect the strength and character  of their central  depressant effect. It became of interest  to ascertain 
the effect of the introduction of a fl-hydroxyethyl moiety into the molecule and also the effect of an increase 
in the distance between the phenyl moiety and the quinazolone ring (through the introduction of methylene 
groups between them). 

The designated compounds (see Table 1) were obtained by the following methods, which have been 
described in the l i terature [1-12]. 
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The synthesis by method 4 was accomplished as follows. To a solution of 0.11-0.12 mole of the appropriate 
acid chloride in 100 ml of dry benzene with agitation and cooling with ice was added dropwise a solution of 
2-methyl-3- (P -hydroxyethyl)-4-quinazolone (XII) in 50 ml of dry pyridine. The reaction mixture was agi- 
tated another 15 rain at ambient temperature,  then heated on a water bath for 2 h, af ter  which it was poured 
into water. The water layer  was discarded, and the benzene layer  was washed with water, dried with so- 
dium sulfate, and the benzene was evaporated off. The residue was crystall ized from a mixture of toluene 
and petroleum ether. 
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The known substances  were  cha r ac t e r i z ed  by the i r  mel t ing  point and the unknown ones (compounds 
VIII, XIII-XVI) by e lementa l  ana lys i s .  

The toxicity of the compounds we synthes ized and the i r  effect  on the cen t ra l  nervous  and ca rd iovascu-  
l a r  s y s t e m s  were  investigated.  Expe r imen t s  were  c a r r i e d  out on white mice  of the H s t ra in  weighing 18 
to 24 g and on mongre l  cats .  The compounds were  injected as  suspensions  (from 1 to 5%) p r e p a r e d  with 
TweenS0 in t ra -abdomina l ly  into the mice  and intravenously into the cats .  The i r  effect  on the function of 
the cen t ra l  nervous  s y s t e m  was invest igated by the neuropharmacolog ica l  screening  scheme we adopted 
[13]; the i r  effect  on blood p r e s s u r e  was invest igated on ca ts  narcot ized with ethyl c a r b a m a t e .  The sub- 
s tances  were  injected in doses  f r o m  1 to 30 m g / k g .  

It is evident f r o m  Table 1 that al l  the quinazolone de r iva t ives  a re  biological ly act ive and p o s s e s s  an 
exp re s sed  effect  on the cen t ra l  nervous  sys tem.  The s t rength of the cen t ra l  effects  was calculated as  the 
ra t io  between the AU and the LD25. The effects  (stimulating or depressing)  for  which the AU was  less  than 
the LD25 w e r e  ra ted  as  strong: when the ra t ios  were  equal or  approx imate ly  equal, they were  ra ted  as  mod-  
e ra te ,  and when the AU were  g r e a t e r  than the LD25 , the effects  were  ra ted  as weak. The i r  hypotensive ac -  
t ivity was de te rmined  by the d e c r e a s e  in the blood p r e s s u r e  in pe rcen t s  of the or iginal  p r e s s u r e .  

The 4-quinazolone de r iva t ives  we invest igated with r e spec t  to the nature  of thei r  cent ra l  effects  can 
be divided into three groups: 1) compounds (II-VIII, X) which p o s s e s s  pr inc ipa l ly  a cent ra l  depressan t  ef-  
fect  (tranquilizing, an t i spasmodic ,  soporific);  2) compounds (I, XI, XIII, XIV) which mani fes t  pr inc ipal ly  
a s t imulat ing effect  on the cen t ra l  nervous  sys tem;  3) compounds (IX �9 HCI, XII, XV, XVI) which pos se s s  a 
t rans ient  " ampho te r i c :  effect  ( symptoms of excitat ion a r e  combined with symptoms  of depress ion) .  

An ant iamphetamine effect  occurs  for  half the compounds,  among them the substances  with a s t imu-  
lating and "amphoter ic"  effect  (XI, XII, and XV). Suppress ion  of provoked ag res s iv i ty  (tranquilizing effect) 
and the abi l i ty to heighten Hexenal  na rcos i s  a r e  s t i l l  o ther  gene ra l  p roper t i e s .  A sopor i f ic  effect, which 
the major i ty  of authors  feel  is the bas ic  effect  of quinazolone der iva t ives ,  was noted fo r  eight of the com-  
pounds, but it is the predominant  one for  only two of them. 

Ant ispasmodic  act ivi ty  with r e spec t  to Corazol  (11 compounds) and e lec t roshock  (eight compounds) 
is cons iderably  more  s t rongly manifested,  but is mos t  quickly mani fes ted  through the express ion  of a t r an-  
quilizing, cen t ra l  myore laxant ,  and cen t ra l  H-chol inolyt ic  effect.  The phenomena of s t imulat ing the cen t ra l  
nervous  s y s t e m  to one or  another  degree  a r e  noted fo r  al l  the compounds except VII. They a re  mani fes ted  
fo r  the dep re s san t s  of the f i r s t  group as  a mild shor t - l ived  moto r  st imulation,  hyper rcac t iv i ty  and t r emor ,  
which then a r e  replaced  by soporif ic  o r  t ranqui l iz ing act ivi ty.  These  symptoms  play a leading role  in the 
overa l l  pa t te rn  of act iv i ty  in the other  two groups.  The strengthening of a g r e s s i v e n e s s ,  the boosting of 
morphine activation, and clonic s p a s m s  a r e  added to them. Muscular  distonia and hypertonia with the p r e -  
dominance of the tonus of the ex tensors  a r e  mani fes ted  fo r  the compounds with s t imulat ing and amphoter ic  
act ivi ty  (IX. HC1, XI, XII, XV, and XVI), however,  they a r e  a lso  detected for  the substance with soporif ic  
act iv i ty  (X) in the background of the lost  " tu rnover  ref lex."  Three  compounds (IX" HC1, X, and XII) have 
these disrupt ions of musc le  tone which can be considered,  like symp toms  of the excitat ion of the spinal  
cord, to be ended with tonic s t rychnine- l ike  s p a s m s .  These  phenomena a re  s i m i l a r  to the p rev ious ly  de-- 
sc r ibed  "s ta te  of excitat ion" caused by another  group of quinazolone der iva t ives  [11]. 

The effect  of the quinazolones we invest igated on the c a r d i o - v a s c u l a r  s y s t e m  is cha r ac t e r i z ed  by a 
weak (II, V, VI, VII, XI, XIV) to modera t e  (X and XII) sho r t - l i ved  dec r ea se  in the p r e s s u r e .  P repa ra t ion  I 
const i tutes  an exception. With an int ravenously  introduced dose of 30 m g / k g ,  the dec r ea se  in blood p r e s -  
sure  they bring about amounts  to 80% and r ema ins  at this level  for  more  than 120 rain. 

Thus, the depressan t  act ivi ty  on the cen t ra l  nervous  s y s t e m  is the p reva len t  one for  al l  the compounds 
which contain a phenyl moie ty  linked to the quinazolone ring d i rec t ly  or through a polymethylene chain as  
subst i tuents  in the third position. The introduction of a methyl  group in the ortho posit ion or  a methoxyl  
group in the pa ra  posi t ion i nc rea se s  the therapeut ic  latitude of the sopori f ic  effect  by s e v e r a l  t imes  [14, 15, 
16]. 

Substitution of the methoxy group in the pa ra  posit ion by an ethoxy group leads to the loss  of the sopor -  
ific act ivi ty and to the appearance  of t ranquil izing activity,  and the substi tut ion of a hydrogen or  alkoxy group 
by a chlorine a tom i n c r e a s e s  the tranquil izing and an t i spasmodic  p r o p e r t i e s  by s eve ra l  t imes  [17]. Sep a ra -  
tion of the phenyl  or  fury l  moiety  f r o m  the quinazolone he te ror ing  by methylene groups  weakens the d ep re s -  
sive act ivi ty  and s t rengthens  the s t imulat ion of the cen t ra l  nervous  Sys tem.  The compound which does not 
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contain a substituent in the third position of the ring differs from all the rest by its considerable hypoten- 
sire effect. The absence of a substituent in the third position or the presence of a methyl, ethyl, or 13-hy- 
droxyethyl group (free or esterified) brings about the presence of central stimulating properties. Esterifi- 
cation with p-chlorophenoxyacetic acid leads to the loss of the original convulsive activity and muscule dis- 
tonia by which this group of compounds is characterized, but, at the same time, increases the other ele- 
ments of the central stimulating activity. 

Preparations V, VI, and VII, which are distinguished by their hightherapeuticlatitude, could offer 
the greatest interest among the substances with a depressant type of activity that were investigated in this 
work; this latitude provides a basis for studying them in more detail in order to examine the possibility 
of their practical application. 

LITERATURE CITED 

t .  P . N .  Petyunin and Yu. V. Kozhevinkov, Med. Prom.  SSSR, No. 4, 13 (1966). 
2. F. Uhlig, Angew. Chem., 66, 435 (1955). 
3. J . K .  Kacker  and S. H. Zaheer ,  J. Indian Chem. Soc., 28, 344 (1951). 
4. Dutch Patent  No. 295505; Chem. Abs., 63, 18114 (1965). 
5. M. Korner ,  J.  Prakt .  Chem., 3_66, 165 (1887). 
6. J.  Klosa, J.  Prakt .  Chem., 20, 238 (1965). 
7. J.  Klosa, ibid., 14, 85 (1961). 
8. G . B .  Jackmann and V. iPetrov,  J.  Pharm.  (Lond.), 12, 529 (1960). 
9. S. Rani, C. P. Vig, J.  S. Gupta, et al., J.  Indian Chem. Soc., 30, 331 (1953). 

10. An. Buzas and Ch. Hoffman, Bull. Soc. Chim. F t . ,  1889 (1959). 
11. K . H .  Boltze,  H. D. Dell, H. Lehwald, et al., Arzne imi t t e l -Forsch . ,  8, 688 (1963). 
12. German Patent  No. 37239, (1965); C. A., 63, 8378 (1965). 
13. M. Nikolova and L. Daleva, Eksper im.  Med. i Morfologiya, Vol. 2, (1968), p. 94. 
14. J . R .  Boiss ie r ,  C1. Dumont, and Ch. Malen, Th6rapie,  13, 10 (1958). 
15. J . R .  Boiss ie r ,  CI. Dumont, and R. Ratonis, ibid., 22. No. 1, 129 (1967). 
16. C. Blanchi and A. David, J .  Pharm.  (Lond.), 12, 501 (1960). 
17. W. Lietz,  Acta Biol. Med. Germ. ,  Suppl. I, 126 (1961). 

629 


