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Echinopsine, 1-methylquinol in-4-one  (I), was f i r s t  isolated by Greshoff [1] f rom the seeds of species of 
Echinops, family Compositae, and la ter  by Soviet authors [2] and by one of us [3]. Its valuable physiological 
p roper t ies  (nerve-musc le  s t imulator)  [4] have permit ted  the substance to be used in medicine.  

In the isolat ion of echinopsine from plants,  as an in termedia te  we have obtained yet another alkaloid, which we 
have calIed "echinopsidine." On saponification with caustic soda, echinopsidine is converted into echinopsine [5]. It 
has been shown that it  is 1-methylquinol in-4-one  imine (II) [6]. This product also has a pronounced biological activity, 
which differs f rom that of echinopsine.  
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Consequently, the s t ruc tura l  difference between the two alkaloids-- the different  subst i tuents  in posit ion 4 (==O or 
=NH group)--is  respons ib le  for the difference in their  physiological effects. 

This has given us the bas i s  for obtaining new substances  with valuable therapeutic proper t ies  by synthesizing a 
group of quinolinone imines  with the general  formula  VI in which R is an alkyl or aralkyl  radical .  

Previous ly  [7], by making use of the re la t ionship  between eehinopsidine and echinopsine we developed a four -  
stage method for synthesizing echinopsine from quinoline by the following route: 
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As can be seen, echinopsidine is formed in the fourth stage. The new 1-subst i tuted quinolinone imines  (table), 
which may be considered as s t ruc tu ra l  analogs of echinopsidine, were synthesized by the same method, but in the 
fourth stage the 4-aminoquinol ine  was t reated not with a methylat ing agent but with var ious  alkyl and aralkyl  halides,  
halogen-subst i tuted ketones,  and other alkylating agents. ~z N~ N~I.HX 
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The reac t ion  was c a r r i e d  out by bo i l i ng  4 -aminoqu ino l ine  w i tb  an excess of the appropr ia te  a lky la t ing  agent in a 
su i tab le solvent.  I t  has been estab l ished that in an a lka l ine med ium only three compounds are  obtained, namely :  
echinopsid ine and those der i va t i ves  whieh contain a carbony l  group in the subst i tuent  R. In a l l  the o ther  eases the 
med ium in which the reac t ion  is  e a r r i e d  out mus t  be a solvent  w i th  a h igher  bo i l i ng  point .  Otherwise ,  depending on the 
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subst i tuent  R, the aminoquinoline e i ther  does not r e a c t  at all or  i t  r e ac t s  by not m o r e  than 40%, and the new product  
is difficult  to separa te  f r o m  the s ta r t ing  ma te r i a l .  When xylene is used as the medium (high-boiling solvent) the 
aminoquinoline r eac t s  to the extent  of 70-100% (for var ious  halides) and there  is no difficulty in obtaining the 
quinolinone imines  in the chemica l ly  pure  state.  
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229--230 Hydriodide 
!52--254~ 
~44--246| 
91--193~ Hydrobromide 
~08--211/ 
.18--~20 
!85--287 Hydrochloride 
301 --302) 
282--263} Hydrobromide 
228--229J 
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9.791 9 .691 - -  
11.07110.60[52.17 52.101 474 
10.49110.30! 53.93 53.701 5.62 
10.00110.00 55.52 55.301 6.05 
9.491 9.77 56.94 56.80 6.44 
9.0~] 9.25 58.25 58.00 6.80 

10.37110.46 71.11 71.55 5.55 
8.1~1 8.33 59.47 59.711 4.35 

1000110.20 51.24 51.10 4.54 
10.57 110.70 54.37154.101 4.91 
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5.59 
5.95 
6.75 
6.70 
5.77 
4.43 
4.80 
5.04 

The t ime of the r eac t ion  for  var ious  compounds va r i ed  f rom 6 to 25 hr.  The course  of the r eac t ion  was moni tored  
by th in - l aye r  chromatography on s i l i ca  gel ]solvent sys tem:  e t h a n o l - w a t e r - a m m o n i a  (70 : 80 : 1); r evea l ing  agent: 
modified Dragendorf f ' s  reagent] .  

On pharmacolog ica l  evaluation,  i t  was found that all the quinolinone imines  are  act ive with r e spec t  to the CNS, 
the major i ty  of them posse s s ing  a cen t r a l - s t imu la t ing  and an t idepress ive  effect.  

The f i r s t  m e m b e r  of the homologous s e r i e s  (R = CH3) has the s t ronges t  an t idepress ive  effect.  With a lengthening 
of the carbon chain attached to the n i t rogen atom to four carbon atoms,  the an t idepress ive  effect  d e c r e a s e s  and at the 
same t ime the effects  of nonspecif ic  s t imulat ion of the CNS inc rease .  A fu r ther  lengthening of the methylene chain 
leads to a d e c r e a s e  in the s t imulat ing effect.  

The two de r iva t ives  containing an a romat i c  rad ica l  show e lements  of an t idepress ive  activity,  although it  is 
weaker  than in echinopsidine,  and when a double bond is p re sen t  in the subst i tuent  there  is a loss  of excit ing effect  and 
depress ion  of the CNS with e lements  of a t ranqui l l iz ing  action appear.  

As a second phase of the action, in l a rge  doses  of the compounds myore laxa t ion  phenomena develop. The nature 
and sequence of the development  of the symptions shows that he re  there  is a pe r iphera l  c u r a r e - l i k e  action. The 
s t rength of the myore laxan t -e f fec t  i n c r e a s e s  if the methyl  group on the n i t rogen atom is rep laced  by a heav ie r  radical ,  
although there  is  no marked  r egu l a r  re la t ionship  between the s ize  of the subst i tuent  and the s t rength of the effect.  The 
benzyI der iva t ive  has a pa r t i cu l a r ly  s t rong c u r a r e - l i k e  action. Carbonyl groups in the molecule  weaken the 

myore laxan t  effect.  

In doses  of 0 .5-3  mg/kg ,  the quinolinone imines  cause a b r i e f  (20-30 rain) lower ing  of the blood p r e s s u r e  by 
30-70%. Thei r  influence on the vegeta t ive  nervous  sys tem is cha rac t e r i zed  by the marked cholinopotentiating action of 
smal l  doses;  in l a r g e r  doses  the compounds show an a t rop ine- l ike  and ganglion-blocking effect.  

A quanti tat ive evaluat ion has shown that the addition of one or  two methylene groups to the ni t rogen atom leads 
to a manifold i nc r ea se  in the hypotensive and ganglion-blocking effects .  When the number  of methylene groups is 
i nc reased  to four  or  six, both effects  fal l  off, and the introduction of a double bond into the substi tuent reduces  the 
hypotensive act ivi ty,  while the nature  of the influence on the VNS is re ta ined.  

Compounds with an a romat i c  nucleus in the substi tuent a re  cha rac t e r i zed  by a re la t ive ly  s t rong hypotensive and 
a weaker  cholinolytic effect .  The acetyl  der iva t ive  proved to be the l eas t  act ive in re la t ion  to the ca rd iovascu la r  
sys tem and the VNS. The potentiat ion of the p r e s s o r  effect  of norepinephrine is bes t  expressed  in the methyl ,  propyl,  
and hexyl de r iva t ives .  

A study of the an t icho l ines te rase  act ivi ty  of the quinolinone imines  pe rm i t s  the conclusion that these compounds 
a re  far  m o r e  act ive  than echinopsine,  but inhibit  cho l ines te rase  more  feebly than galanthamine.  The f i r s t  two m e m b e r s  
of the homologous s e r i e s  posses s  approximate ly  one-tenth of the act ivi ty  of galanthamine.  With an i nc r ea se  in the 
number  of cmrbon atoms in the aliphatic chain of the substituent,  the act ivi ty r i s e s ,  and in the hexyl der iva t ive  it  
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amounts to one-half of the activity of galanthamine.  Compounds containing aromatic  subst i tuents  show an in termedia te  
activity, and the acetyl der ivat ive occupies the las t  place in respec t  of this index. 

Compounds containing f rom one to three methylene groups on the ni t rogen atom have s i m i l a r  toxicities.  The 
introduct ion of a double bond into the subst i tuent  has no effect on its toxicity. The presence  of four or more  carbon 
atoms, r egard less  of whether they are p resen t  in a s t raight  or a cyclic aliphatic chain or in an aromatic  r ing  leads to 
an a lmost  twofold inc rease  in toxicity. The existence of a carbonyl group between the ni trogen atom and the subst i tuent  
markedly reduces  the toxicity of the compounds. 

As compared with echinopsine,  the quinolinone imines  are character ized by a higher biological activity and 
toxicity. 

E X P E R I M E N T A L  

Prepara t ion  of 1-methylqutnol in-4-one  imine (echinopsidtne). A solution of 5 g of 4-aminoquinol ine in 130 ml of 
ethanol was t reated with 10 mI of methyl iodide, and the react ion mixture  was heated at 80 ° C for 3 hr. The product  
that had deposited was rec rys ta l l i zed  f rom ethanol, giving 7.2 g of substance.  Yield 80%, mp 227-230 ° C. 1 -Phenacy l -  
and 1-acetonylquinol in-4-one imines  were obtained s imi l a r ly  (see table). 

P repara t ion  of 1-e thylqutnol in-4-one- imine .  Five grams of 4-aminoquinol ine  was dissolved in 150 ml of hot dry 
xylene, and the solution was heated at 140-150 ° C with s t i r r i ng  for 10 hr, 20 ml of ethyl bromide  being added during 
the f i r s t  3 hr. The product  that deposited was rec rys ta l l i zed  twice f rom ethanol, giving 6.8 g of substance.  Yield 75%, 
mp 252-254 ° C. 

The other compounds were isolated s i m i l a r l y  (see table). 

C O N C L U S I O N S  

The in te r re la t ionsh ip  between s t ruc ture  and pharmacological  activity has been studied in a se r ies  of 1-subst i tuted 
quinol in-4-one  imines .  It has been shown that some derivat ives  may be of in te res t  for medicinal  use.  
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