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Some r ep re s en t a t i ve  5H-1 ,2 -d ihydro-2 ,5 -d ioxoehromeno[2 ,3 -b]pyr id ines  have been p r e -  
pa red  by condensat ion of 2 - [ socyana tochromone  (obtained by Cur t ius  r e a r r a n g e m e n t  of the 
azide of c h r o m o n e - 2 - c a r b o x y l i c  acid) with enamines ,  followed by cycl izat ion.  

We have p rev ious ly  [1] used 2 - i socyana tochromone  (II), which is  obtained by the Curt ius  r e a r r a n g e -  
ment  of the azide of c h r o m o n e - 2 - c a r b o x y l i c  acid (I), for  the p repa ra t ion  of 2 - acy l aminoch romones .  This  
pape r  deals  with the condensat ion of the i socyana te  II  with the enamines  1 -p ipe r i d ino - l - eyc lohexene  (IIIa), 
1 -morpho l i no - l - c yc l open t ene  (IIIb), and 1 -p ipe r id ino - l -bu t ene  (IIIc). The reac t ion  p roceeds  no rma l ly  [2] 
with the fo rmat ion  of the aminocarbonyl  compounds (IVa-c), one of which (IVa) was i so la ted  and c h a r a c -  
t e r i zed .  Compounds IVa -c  were  hydrolyzed by dilute m i n e r a l  acids with loss  of the amino group to give 
the f l-dicarbonyl compounds Wa-c) .  The eyclopentanone der iva t ive  Vb was  obtained in the f ree  s ta te .  
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IVa-c Va-c VIa-c 
IVa, IVc R2N- piperidino IYb, Vb, Ylb IT+IT'= (CH2) s 
IVb R2N-morpholino IVc, Vc, Vlc R'=H, R"=C2H~ 
IVa Va, Via R'+R"= (CH2)4 

The ke tones  Va-e  cycl ized fa i r ly  read i ly  and smoothly  under the influence of 10% hydrochlor ic  acid 
to give 1 ,2 -d ihydro -2 ,5 -d ioxochromeno- [2 ,3 -b ]pyr id ines  (Via-c).  The hydro lys i s  of IV and the cycl izat ion 
of V into VI m a y  be combined in a single s tage.  The r e p r e s e n t a t i v e s  of the new type of he te rocycl ic  
s y s t e m  synthes ized in this way (Via-c) a re  h igh-mel t ing compounds with a compa ra t i ve ly  acidic c h a r a c t e r  
(they r eac t  with aqueous sodium bicarbonate) .  They may  be cons idered  as  de r iva t ives  of a - p y r i d o n e  and 
2 -acy laminoehromone .  Each of these s y s t e m s  accordingly i n c r e a s e s  the acidity of the NH group.  Com-  
pounds VI give no co lora t ion  with f e r r i c  chloride,  in con t ras t  to the in t e rmed ia t e s  V, which are  re la ted  to 
amides  of ace toace t ic  acid.  The IVa molecule  contains two /%aminovinylcarbonyl  f r agment s ,  and this 
compound does  not give a co lor  reac t ion  with f e r r i c  chlor ide,  but it d i s so lves  in caus t ic  a lkal ies  due to 
the p r e s e n c e  of the acidic hydrogen a tom on the nitrogen, and in dilute hydrochlor ic  p iper id ine  is  spli t  off 
a lmos t  ins tantaneously .  Compound IVa has the s a m e  mp as Via (a mixed mp gave a depress ion) ,  probably  
because  IVa, on heating, eye l i zes  to Via. The NMR spec t rum (100 MHz ins t rument ,  solvent d imethyl  sulfox- 
ide) of IVa shows in the 4-9  ppm region,  apar t  f r o m  four s ignals  due to the pro tons  of the benzene r ing 
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(8 7.86 ppm, quar te t  with J1 ~ 8 and Jz ~ 1 Hz, proton at C5; 7.69 ppm, sextet  with Jl  ~ 8 and J2 ~ 1 Hz, ap-  
pa ren t ly  C (~)H; 7.24-7.49 ppm, combined signal due to the two pro tons  at C? and Ca), a nar row singlet  at 
6.77 ppm due to the vinyl proton C (3)H of the chromone  ring.  The s p e c t r u m  of Via s imi l a r ly  shows the 
pro tons  of the benzene ring, but the signal of the vinyl proton is  absent .  

The chemica l  p r o p e r t i e s  of compounds of the type VI, including the i r  poss ib le  t a u t o m e r i s m ,  will be 
studied fu r the r .  

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

1 - P i p e r i d i n o - 2 - ( 2 - e h r o m o n y l a m i n o f o r m y l ) - l - c y e l o h e x e n e  (IVa). A solution of 4.3 g (0.02 mole) of 
c h r o m o n e - 2 - c a r b o x a z i d e  (I) in 100 ml  of d ry  benzene was boiled fo r  1 hr, and to the resul t ing  solution 
of the i socyana te  (II) was  added without cooling 3.32 g (0.024 mole) of the enamine IIIa, and the mix tu re  
was  kept overnight .  The p rec ip i t a t e  which sepa ra ted  was  f i l t e red  off and washed with e ther  to giv e 5.3 g 
(75%) of IVa, mp 271-272 ~ C (from alcohol).  Found, 70: C 71.3, 71.5; H 6 . 7 ,  6.9; N 8.0, 8.0. Calculated for  
C21H24N203, 70: C 71.6; H 6.9; N 8.0. IR spec t rum (in Vasel ine oil), era- l :  2200-2700 (severa l  wide bands 
due to NH, poss ib ly  ->N+H), 1630, 1610, 1575, 1520 (strong bands  due to C = O  group and C=C bond). 

5H-1 ,2 -Dihydro -3 ,4 - t e t r ame thy leno-2 ,5 -d ioxoehromeno[2 ,3 -b ]pyr id ine  (Via). A suspension of 1.0 g 
of IVa in 20 ml  of 1070 I-tC1 was heated fo r  5 min  on a boiling wa te r  bath, s t i r r e d  fo r  4 hr  at ~ 20 ~ C, and 
then the p rec ip i t a te  was  f i l t e red  off, washed wi thwate r ,  and dr ied  ove r  P205 to give 0.7 g (9270) of Via, mp 
271-272 ~ C (from alcohol).  Found, 70: C 71.9, 71.8; H 5.0, 5.1; N 5.5, 5.3. Calculated for  Ci6HI3NO3, 70: 
C 71.9; H 4.9; N 5.2. IR s p e c t r u m  (in Vasel ine  oil), em- l :  2200-2700 (wide band due to NH), 1620 (very 
wide and intense,  unreso lved  bands due to C =O and C=C),  1550, 1500 (band of med ium intensity); in t e t -  
rahydrofuran:  1675 (intense, p robab ly  the C =O of the pyridone group), 1645 (very intense,  probably  the 
C =O of the chromone) ,  1615 (weak), 1580 (intense). 

2 - (2 -Chromonylaminoformyl )cyc lopen tanone  (Vb). A 2-g (0.0093 mole) quantity of the azide I in 50 
ml  of d ry  benzene was  boiled for  1 hr, and 1.7 g (0.011 mole) of the enamine IIIb was added to the hot so-  
lution. After it had stood overnight ,  the mix tu re  was f i l t e red  to give 1.7 g of the enamine IVb. This com-  
pound (1.12 g) was suspended in 20 ml  of 1070 HC1, and the mix tu re  was  heated for  1 hr  on a wa te r  bath.  
The p rec ip i t a te  was  f i l te red  off, washed with water ,  and dr ied ove r  1)205 to give 0.85 g (52.270) of Vb, mp 
229-230~ C (decomp, f r o m  alcohol).  Found, 70: C 66.3, 66.0; H4.8,  4.9; N 5.4, 5A. CaleulatedforC15H13NO4, 
70: C 66.4; H 4.8; N 5.2. IR s pec t rum  (in Vasel ine  oil), cm- i :  3190-3300 ( se r i es  of bands due to boundNH), 
1740 and 1710 (C =O group of the- -NHCOCHCO--f ragment) ,  1610-1630, 1510-1540 (intense, wide, not fully 
r e so lved  band due to the C =O of the chromone  and the C = C  bond). 

5H-1 ,2 -Dihydro -3 ,4 - t r ime thy leno-2 ,5 -d ioxochromeno[2 ,3 -b ]pyr id ine  (VIb). A 2.15-g (0.01 mole) 
quantity of the azide I in 25 ml of benzene was boiled fo r  1 hr,  and 1.7 g (0.011 mole) of the enamine IIIb 
was  added to the hot solution. The mix tu re  was kept overnight,  the res idue  (2.5 g) of the enamine IVb was 
suspended in 40 ml  of 1070 tIC1, and the mix tu re  was  heated fo r  30 min at ~ 100 ~ C, s t i r r ed  at ~ 20 ~ C for  
an additional 2 hr 30 min,  and kept overnight .  The p rec ip i t a te  was  i so la ted  to give 2 g (78.470) of VIb, mp 
316-317 ~ C (decomp, f r o m  acet ic  acid). Found, 70: C 71.2, 71.3; H 4.4, 4.22; N 5.7, 5.8. Calculated fo r  
C15HllNO3, 70: C 71.2; H 4.4; N 5.5. 

5 t t - l , 2 -D ihyd ro -3 -e thy l -2 ,5 -d ioxoch romeno[2 ,3 -b ]py r id ine  (vIc).  A 4 - g  (0.0186 mole) quantity of the 
azide I and 60 ml  of benzene were  boiled for  1 hr, 2.7 g (0.0194 mole) of the enamine ]/Ic added, and the 
mix tu re  kept overnight .  The p rec ip i t a te  was  i so la ted  and s t i r r ed  with 20 ml of 1070 HC1 for  4 hr at ~ 20" C, 
then for  30 min at .~ 100" C. The solid was  f i l t e red  off to give 0.96 g (21.5%) of VIe, mp 239-240 ~ C (from 
alcohol).  Found, 70: C 69.7, 69.9; H 4.8, 4.6. Calculated for  Ci4HilNO3, 70: C 69.7; H 4.6. 
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