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Saponification of the appropriate 3-carbethoxy-a-pyrones gives 
a-pyrone-3-carboxylic acid and its homologs, further converted 
via their acid chlorides to the substituted amides of the acids. 

Until  r e c e n t l y  the only a - p y r o n e - 3 - c a r b o x y l i c  ac ids  
known were  those with a subs t i tuen t  at pos i t ion  6 in the 
pyrone  ring,  obtained by N. K. Kochetkov and co-  
worke r s  f rom f l -ch lo rov iny lke tones .  [1, 21. 

We r ecen t l y  showed [3, 4] that by r eac t ing  mixed 
ca rbona te s  of the enol f o rms  of f i -dia ldehydes  and 
f i -ketoaldehydes  O=CR--CR'~---CH--O--COOCH 3 (I) 
with e thoxymagnes ium malon ic  es te r ,  it is poss ib le  
to obtain h i ther to  i n a c c e s s i b l e  3 -ca rbe thoxy- (~ -pyrone  
and its pyrone  r i ng  posi t ion 5 homologs .  The reac t ion  
can be c a r r i e d  out e i the r  with s epa ra t i on  of the i n t e r -  
med ia t e  f l - acy lv iny lma lon ic  e s t e r  (O:=CR--CR' - -CH--  
--CH(COOC2Hs) 2 (II) or  without it [4]. 

The syn thes i zed  e s t e r s  of a - p y r o n e - 3 - c a r b o x y l i c  
ac id  and its homologs III were  fu r the r  saponif ied  to the 
c o r r e s p o n d i n g  ac ids  IV, conver ted  via ac id  ch lo r ides  
V to subs t i tu ted  a m i d e s  VI, of i n t e r e s t  f rom the point 
of view of inves t iga t ing  the i r  pha rmaco log ica l  and 
chemothe rapeu t i ca l  p rope r t i e s .  

s t a l l i ne  compounds,  soluble  in benzene  and ch loro-  
form, l e s s  soluble  in e ther .  The acid ch lor ides  V 
were  fu r the r  used to p r e pa r e  amides  and p ipe raz ides  
VI, unobta inable  d i r ec t l y  f rom e s t e r s  III, as then there  
is opening of the pyrone  r ing  [9]. 

The amides  (VI) were  c r y s t a l l i n e  compounds,  
s l ight ly  soluble  in water ,  soluble  in the usual  o rganic  
so lvents ,  and uns tab le  on prolonged keeping, some 
of them be ing  hygroscopic .  The mos t  uns tab le  were  
the amides  con ta in ing  not only amide  n i t rogen  but 
a l so  t e r t i a r y  a mi ne  n i t rogen ;  these  gave ve ry  hygro-  
scopic hydroehlorides. 

EXPERIMENTAL 

a-Pyrone-8-catboxylic acid, 5.39 g (0.032) 3-Carbethoxy-a- 
pyrone is heated for 2 hr at 40~ ~ C with lb.9 ml concentrated 
HCI. The resultant dark homogeneous reaction products were ex- 
tracted with methylene chloride. Removal of the solvent by dis- 
tillation gave 2.15 g (48~ a-pyrone-3-carboxylic acid mp 127~ ~ 
C (after washing with ether-petrol ether). Literature gives mp 127 ~ 
128 ~ C [I0]. 

6-Methyl-a-pyrone-8 carboxylic acid was obtained similarly. 
Yield 35%, mp 128.5-125~ (after washing with ether--petrol ether). 

O=CR --CR'= CH--CH ((Ot) C2 Ms ) 2 

O=CR--CR'=CH--O--COOCHa C~HsO~C It ( C90 C~H~)~ [ ~  I1 ] 

' 11 
R ' ~ c o ~ r ' :  ,~ . :  , ' - t ~ c o c ~  so% , ~ o ~  ~ . R' COOH R' (OOC,H~ 

r -~oA=o  ~ r-~o. . '=  o . . . . .  r ~ / - o  "--"Z--+ 
VI V IV l l I  

a) R= R'H; b) P, = HI R' = CH3; c) R = CHs; R' = H; 

d) R = Calls; R' = H. 

c ~ - P y r o n e - 3 - c a r b o x y l i c  ac ids  a r e  de r i va t i ve s  of 
iac tones  of u n s a t u r a t e d  ac ids  and uns tab le  to a lka l i  
[5-8] ,  so we saponi f ied  3 -ca rbe thoxy-c~-pyrone  II wi~h 
hot c o n c e n t r a t e d  hydroch lo r i c  acid, the r eac t ion  con-  
d i t ions  and t ime  be ing  so chosen that e s t e r  I l l  was 
saponi f ied  to ac id  IV without the l a t t e r  be ing  deca rboxy-  
lated.  The unsubs t i t u t ed  c~-pyrone -3 -ca rboxy l i c  acid 
(IVa) and its 5 - m e t h y l  homolog (IVb) proved even less  
s t ab le  on hea t ing  than the p r e v i o u s l y  known 6 - s u b s t i -  
tuted homologs (IVr d) [2]. When IVa and b a r e  heated 
in solution above 55~ ~ C decarboxylation occurs, 
most readily with the unsubstituted a-pyrone-3-car- 
boxylic acid IVa (for comparison we mention that 6- 
methyl-a-pyrone-3-carboxylic acid is decarboxylated 
at 70 ~ C, while the corresponding 6-phenyl derivative 
withstands vacuum distillation [2]). 

Treatment of acids IV with thionyl chloride gave 
high yields of the acid chlorides V, which were cry- 

Found: C 54.84; 54.85; H 3.89; 3.98%, calculated for CIH604: C 54.55; 
H 3.29%. 

a-Pyrone-8-carbonyl chloride. 1.4 g (0.01 mole) a-Pyrone-3- 
carboxylie acid was heated with 7.2 ml thionyl chloride for 4 hr at 
45 ~ The solvent was vacuum distilled off, and the residue recrystal- 
lized from mixed benzene--petrol ether. Yield 1.45 g (91.4%) yellowish 
crystals, 102 ~ ~ (ex benzene-petrol ether). Found: C122.05; 22.19%, 
calculated for C6HaC1Oa: C1 22.36%. 

5-Methyl-a-pyrone-a-carbonyl chloride was prepared similarly 

from 0.55 g (0.0036 mole) acid, yield 0.59 g (95.8~ mp 82~ ~ C 
(ex benzene-petrol ether). Found: (:1 20.39; 20.47%, calculated for 
C7H5C103:C1 20.55%. 

6-Phenyl-a-pyrone-3-carbonyl chloride was prepared as described 
in [2], by heating (2 hr, 60~ ~ (') 1.08 g (0.005 mole) acid with 
3.6 ml SOC12. Yield 1.1 g (94%), rap 160.5~176 (ex benzene). 
Found: C1 14.79; 14.95%, calculated for CIzHrC103: C115.11%. 

a-Pyrone-a-carboxamtde (typical tun). A solution of 0.085 g 
(0.005 mole) ammonia in 15 ml dry ether was added with cooling 
(for reaction temperature see table) to a suspension of 0.396 g 
(0.0025 mole) ~-pyrone-3-carbonyl chloride in 10 ml dry ether, 
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and the whole then stirred for 3 hr at the same temperature. The 
precipitate of ammonium eMoride was filtered off and washed with 
dry benzene, and the filtrate vacuum evaporated at room tempera- 
ture to give 0,23 yellowish crystals (see table). 
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