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The action of guanidine on e s t e r s  of ch romone-2 -ca rboxy l i c  acids leads to the opening of the 
pyrone r ing and to the formation of hydantoin der ivat ives  - 2 - imino-5- (2-hydroxybenzoyl -  
methylene) te t rahydro imidazol -4-ones  - in addition to other react ion products .  

Information exists  on the react ion of guanidine with ehromones ,  leading by the opening of the pyrone 
r ing to substituted aminopyr imidines  [1]. Consequently, in this react ion the pyrone ring of ehromones  be-  
haves like the corresponding p-d icarbonyl  compound. We may mention that the format ion of a pyrimidine 
ring by the condensation of guanidine with f l-dicarbonyl compounds is widely known. There is no informa-  
tion in the l i te ra ture  on the react ion of e s te r s  of eh romone-2-ea rboxy l ic  acids with guanidine. 

We have found that guanidine carbonate  in boiling ethanol fo rms  with ethyl ehromone-2-ea rboxyla te  a 
cer tain amount (13%) of a hydantoin derivat ive -2 - imino-5 - (2 -hydroxybenzoy lme thy lene ) t e t r ahydro imidazo l -  
4-one (II) - in addition to the normal  react ion product - 2 -amino-4- (2 -hydroxypheny l )pyr imid ine -6 -ca rb -  
oxylic acid (I). 
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The bulk of the s tar t ing mater ia l  undergoes more  pronounced (evidently hydrolytic) degradation. The 
separat ion of the phenolic substance (II) f rom the acid I was ca r r i ed  out by dissolving the I in aqueous bi- 
carbonate.  

The imidazole derivat ive II is a high-melt ing yel low-orange crys ta l l ine  substance ve ry  spar ingly 
soluble in the usual organic solvents but soluble in aqueous alkaIis and dilute hydrochlor ic  acid, giving a 
color  react ion for  a phenolic hydroxyl with alcoholic f e r r i c  chloride.  

Compounds III and IV, substituted in the benzene ring, were  obtained s imi la r ly  (the problem of isolat-  
ing the compounds of type I not arising).  We did not study in detail the s t ruc tu res  of substances II-IV as 
potential tau tomer ic  sys tems ,  but by analogy with 3-(2-hydroxybenzoylmethylene)piperazin-2-one [2,3] it 
may  be assumed that the i r  molecules  contain an aminovinyl ketone fragment .  The existence of effective 
conjugation in the molecule of 1I is ref lected in the UV spectrum.  The IR spect ra  are in ha rmony  with the 

Institute of Pharmacology ,  Academy of Medical Sciences of the USSR, Moscow. Transla ted  f rom 
Khimiya Geterotsikl icheskikh Soedinenii, Vol. 6, No. 7, pp. 874-875, July,  1970. Origh~al ar t ic le  submitted 
January  6, 1969. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West ]7th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. ,4 copy of this article is available from the publisher for $15.00. 

809 



60 

6O 

4O 

g 2o 

,~100 

~ 8o 

6O 

40 

20 

! 

2 

3~oo 3~oo 2Boo 2,ioo 20oo 18oo ~oo '~oo ";zoo 
g, an-i " I  

Fig. 1. IR spec t r a  (in paraf f in  oil): 1) 
2-  amino - 4 -  (2-hydroxyphenyl) py r  imidine-  
6 -ca rboxy l i c  acid (D; 2) 2 - a m i n o - 5 - ( 2 -  
hydroxybenzoylmethylene)  t e t r a h y d r o -  
imidazo l -4 -one  (ID. 

given s t ruc tu re  for  ] l -IV. In the IR spec t rum of II (Fig. 1, 
curve  2), the bands at 3340 and 3250 cm - t  a re  obviously due 
to the v ibra t ions  of bound NH groups .  The v e r y  weak dif-  
fuse band at 2500-2800 cm - t  is  due to a chelate hydrogen 
bond between the phenolic hydroxyl  and the keto group. The 
bands at 1716, 1683, 1652, and 1582 cm - t  may  be ass igned 
to the v ibra t ions  of the following groups ,  r e spec t ive ly :  
C - - O  of a l ac t am,  C-----N, C = O  of a ketone,  and a benzene 
r ing.  

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

A mix ture  of 2.18 g (0.01 mole) of ethyl c h r o m o n e - 2 -  
carboxyla te  and 1.8 g (0.01 mole) of guanidine carbonate  in 
150 ml  of absolute ethanol was boiled for  2 h 30 rain. The 
alcohol was  dis t i l led off in vacuum,  the res idue  was d i s -  
solved in 10% NaOH, the solution was  f i l te red ,  and the f i l t -  
r a t e  was acidified with conc HC1. The orange prec ip i ta te  
that deposi ted was  f i l te red  off and t r ea t ed  with 5% NaHCO 3 
solution (solution A), compound II being obtained as a r e s i -  
due with a yield of 0.3 g (13%), mp 259~ (decomp.,  f r o m  
d imethy l fo rmamide) .  UV spec t rum (ethanol, c 1 �9 10 -5 - 
1 �9 10 -4 M), Amax,  nm (log ~): 296-300 (5.11), 360-370 

(5.05), with a "tai l"  at 440 ( logs  3.0). Found %: C 56.8; H 3.9; N 18.0. CllHgN303. Calculated %: C 57.1; 
H 3.9; N 18.2. With an ethanolic solution of FeC13, the substance gives  a r ed -b rown  colorat ion,  and it d i s -  
so lves  in dilute hydroch lor ic  acid f r o m  which it is  p rec ip i ta ted  by sodium bicarbonate .  The b icarbonate  
solution A was  acidif ied with 80% acet ic  acid,  and the p rec ip i ta te  was f i l te red  off and washed with wa te r  to 
give I, yield 1.03 g (44.6%), mp 261~ (decomp.,  f r o m  acet ic  acid). IR spec t rum (Fig. 1, curve  1), c m - l :  
3350-3450 (bound NH 2 and OH groups) ,  2400-2600 (OH of a carboxyl) ,  1735 (very s t rong band, C-----O of a 
carboxyl) ,  1632 and 1589 (very s t rong bands,  p robab ly  the v ib ra t ions  of the bonds of the pyr imidine  and 
benzene r ings) .  UV s p e c t r u m  (ethanol, c 10-5-10 -4 M), )[max,  nm (log e):  260 (inflection, 5.15), 350 (5.10). 
Found %: C 56.9; H 3.9; N 18.2. CnHgN303. Calculated %: C 57.1; H 3.9; N 18.2. 

The following subs tances  were  s i m i l a r l y  obtained: HI, mp 280~ (decomp.,  f rom d imethy l fo rmamide) .  
Found %: C 55.2; H 4.2. C12HllN304. Calculated %: C 55.2; H 4.2; IV, yield 72.5%, mp 312~ (by r e p r e c i p i -  
ration f r o m  K2CO 3 solution). Found %: C 47.6; H 3.1; N 20.3. CllHsNtOs. Calculated %: C 47.8; H 2.9; 
N 2O.3. 
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