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SYNTHESIS OF FUNCTIONALLY SUBSTITUTED 

COUMARINS* 

A. A. AvetisYan, I~. V. Vanyan, 
and M. T. Dangyan 

UDC 547.814.07:542.953 

We have found that the in terac t ion  of sa l icyla ldehyde with ethyl cyanoaceta te  in the p re sence  of sodium 
ethoxide or po ta s s ium carbonate  at r oom t e m p e r a t u r e  for  40-48 h f o r m s  a mix tu re  of 3-e thoxycarbonylcou-  
m a r i n  (I) and 2 - imino -3 -e thoxyca rbony lcoumar in  (II) in 5 and 35~ yield (with sodium ethoxide) or 4 and 32~ 
yield (with po ta s s ium carbonate) ,  r e spec t ive ly .  

< . < .  < o o , ,  

CH(CHCNCOOC2Hs)~ ~ ' C H O  

|11 I, I I  

I r ~ o ;  u r = n .  

I n c r e a s e  in the amount  of ethyl cyanoaceta te  caused the yield of (II) to r i s e .  When a twofold excess  of 
ethyl cyanoaceta te  was used, we obtained only (II) in a l m o s t  quanti tat ive yield (~93gr). 

T r e a t m e n t  of the reac t ion  mixture  with dilute hydrochlor ic  acid (1:1) (25~ 18 h) gave a single reac t ion  
product,  3 -e thoxycarbony lcoumar in  in 80% yield. 

*Communicat ion 42; for  Communicat ion  41 see [1]. 

E r e v a n  State Univers i ty ,  E revan  375049. T rans l a t ed  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii, No. 
9, pp. 1181-1182, Sep tember ,  1979. Original  a r t i c l e  submit ted July 12, 1978; r ev i s ion  submit ted J a n u a r y l l ,  
1979. 
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2- Imlno-~e thoxyca rbony!coumar in  when ref!uxed in the presence  of acids and bases  for  6-8 h formed 3- 
carboxycoumar in  (IV) in good yield.  

Several  workers  have descr ibed  the interact ion of salicy!aldehyde with cyanoacetic  e s t e r  in the [)resence 
of piperidine [2, 3] and Amberl i te  [4]. The major  product  was a crys ta l l ine  substance corresponding in melt-  
ing point to 2- imino-3-e thoxycarbonylcoumar in .  However they identified this compound as  diethyl sal icyl idene-  
biscyanoacetate  (III). The IR s p e c t r u m o f  (II) contains absorpt ion bands at 1730, 1620, and 1570 cm -1, charac-  
t e r i s t i c  of e s t e r  C=O stretching,  C=C stretching,  and benzene r ing vibrat ions,  1630 and 1680 cm -1 (C=N), and 
3300,,3430 cm -1 (NH group). We determined t h e m o l e c u l a r  weights of products  (I) and (ID by mass spec t rom-  
e t ry .  

Passage of gaseous hydrogen chloride through a solution of (II) in absolute benzene formed the hydro-  
chloride of (II) in quantitative yield.  

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

Interact ion of 8alicylaldehyde with Ethyl  Cyanoacetate in the P re sence  of Sodium Ethoxide or  Potass ium 
Carbonate.  A. To a solution of sodium ethoxide (from 0.23 g, 0.01 mole Na) (or pofassium carbonate) in abso- 
lute ethanol (25 m l) were  added sal icylaldehyde (6.10 g, 0.05 mole) and ethyl cyanoacetate  (6.78 g, 0.06 mole). 
The mixture  was left  at  room t empera tu re  for  two days. The alcohol was then str ipped off. The re sidue was 
acidified with dilute hydrochlor ic  acid (1:1) and ex t rac ted  with ethyl aceta te .  The ex t rac t  was dried over  an- 
hydrous magnesium sulfate.  After removal  of the solvent,  t h e m L ~ u r e  was t r ea ted  with e ther  and f i l tered.  The 
precipi ta te  was r ec rys t a l l i zed  f rom benzene to give (II) (3.8 g, 35% with sodium ethoxide and 3.5 g, 32.2% with 
potassium carbonate),  mp 136-137~ (from alcohol).  Found: C 66.1; H 5.2; N 6.6%. C12HtlNO a. After re -  
moval of the e ther  the residue was r ec rys t a l l i zed  f rom ethanol to give (I) (0.55 g, 5% with sodium ethoxide and 
0.44 g, 4% with potassium carbonate) .  L i t e ra tu re  [3]: mp 94~ (from alcohol). Found: C 65.8; H 4.8%. 
Ci2H1004. Calculated: C 66.1; H4.6%. 

B. The react ion was ca r r i ed  out as  descr ibed  above but with ethyl cyanoacetate  (11.3 g, 0.1 mole), giving 
(II) (10 g, 92.6% with sodium ethoxide and 9.8 g, 90% with potass ium carbonate) .  

C. The reac t ion  was ca r r i ed  out as  descr ibed  in b) but a f te r  removal  of the alcohol the residue was 
acidified with dilute hydrochlor ic  acid and left  overnight.  The reac t ion  mixture  was then ex t rac ted  with ben- 
zene and dried over  anhydrous magnesium sulfate.  Removal of benzene gave (I) (8.7 g, 80% with sodium ethox- 
ide and 7.95 g, 73% with potassium hydroxide),  mp 93-94~ (from alcohol).  

2 - Imino-3-e thoxycarbonylcoumar in  Hydrochlor ide,  mp 114-116~ Found: C 56.5; H 4.6; N 6.1%. 
C12H2CINO 3. Calculated: C 56.8; H4 .7 ;  N 5.7%. 

Acid and Base Hydrolysis  of 2- Imino-3-e thoxycarbonylcoumar in .  A. Compound (II) (1.08 g, 5 mmole) 
was heated in 20% hydrochlor ic  acid (5 ml) with s t i r r ing  for  1 h 30 min. Fi l t ra t ion and rec rys ta l l i za t ion  f rom 
xylene gave 3-carboxycoumar in  (IV) (0.8 g, 82%) with mp 187-188~ L i t e r a tu re  [5]: mp 187-188~ (from 
xylene).  

B. Compound (H) (1.08 g, 5 mmole) was heated with NaOH (0.6 g) in alcohol (6 ml) at  90-95~ for 8 h. 
The alcohol was s tr ipped off. The res idue  was dissolved in water  and acidified (to pH 3-4) with hydrochlor ic  
acid. The precipi ta ted c rys ta l s  we re  f i l tered off and r ec rys t a l l i zed  f rom xylene to give (IV) (0.48 g, 50%). 
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