
ACETALS OF LACTAMS AND ACID AMIDES 

XVIII.* REACTIONS OF N,N-DIMETHYLFORMAMIDE DIETHYLACETAL 

WITH TERTIARY ENAMINOAMIDES AND SYNTHESIS OF 2-PYIRIDONE DERIVATIVES 

V. G. Granik, N. B. Marehenko, UDC 547.72'824.07:543.422.25.4 

T. F. Vlasova, and R. G. Glushkov 

The react ion of d imethylformamide diethylacetal  with a -cyano-f i -d imethylaminoacry lamide  pro-  
ceeds at the NH 2 amide group to give the corresponding acylformamidine,  from which 3 -cyano-4-  
d imethylamino-2-pyr idone  was obtained by thermal  cyclization.  P y r r o l o - ,  pyr ido- ,  and azepino- 
[3,2-c] pyridine derivatives were s imi lar ly  synthesized from 1-methyl -2-  (2 ' - cyano-2 ' - ca rbamido) -  
methylenepyrrol idine and the homologous s ix-  and seven-membered  enaminoamides.  

It has previously been shown [1] that amide acetals are  capable ofundergoingcondensat ion at thec~-methyl 
gTOUp of t e r t i a ry  enamines having s t rong e lec t ron-accep tor  groupings in the p position. Proceeding from this, 
we accomplished the react ion of dimethylformamide diethylacetal (I) with 1 -me thy l -2 - (2 ' - cyano -2 ' - ca rbamido) -  
methylenepyrrol idone (IIa), -piperidine (IIb), and -hexahydroazepine (IIc) (synthesized from the lactam acetals 
[21), and also with a -cyano-~-d imethy laminocro tonamide  (IID (obtained from N,N-dimethylaeetamide diethyl- 
aeetal (IV) and a-cyanoacetamide)  in order  to synthesize 2-pyridone derivatives through the corresponding 
dimethylaminomethylene derivatives Va-e and VI0 

CH3 CONH 2 CH 3 CN 

i i  a - c  v a - c  

~3C2H 5 CH2(CN)CON H2 H~  [ HC-'~--N (CH3)2 
(CH3)2N OC~H5 (CHa)2N cNCONH ~ N ( C H 3 ) 2 N ~ O N H 2  

CN 
IV Ill Vl 

II an=l; b n=2; C n = 3  

It was found that enaminoamides IIa-c and III react  relat ively readily with acetal I, and the results  of 
e lementary analysis of the products correspond to the formulas  Va-c and VI. However, the IR and PMR spec-  
t ra l  data contradict  the dienediamine s t ruc tures  Va-c and VI. Thus only one signal of a methylidyne proton 
(8.37 ppm) and a singlet of a C - C H  3 group at 2.57 ppm (Table 1) are present  in the PM1R spectrum of the com-  
pound obtained from enamine III and acetal  I, and the absorption bands of an NH 2 group, which corresponds to 
s t ruc ture  VI, are  absent in the IR spect rum.  At the same time, the spect ra l  data provide unambiguous evidence 
that the amide NH 2 group of the enaminoamide ra ther  than the a -methyl  group or the methylene link participates 
in the react ion of acetal I with enaminoamides II and III, and acylamidines VIIa-c and VIII ra ther  than diene- 
diamines Va-c and VI are  formed.  

* See [1] for communicat ion XVII. 
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I (Cl t2)~ N~CHN(CH3)-~ I1! I ~  CH 3 N~HN(CH~)2 

Cit3 CN 

VII a-c 

Vl lan=l ;  ha=2;  C n=3 

Considering the fact that amidines are  capable of undergoing condensation with compounds having an active 
methylene group [3] (the N-acyl  group favors this condensation to an even grea ter  extent), we attempted to 
real ize  cyelizat ion of the compounds obtained in this r e s e a r c h  to 2-pyridone derivat ives.  It was found that 
heating acylamidines VIIa-c and VIII leads to 1 -me thy l -6 -oxo-7 -cyano-2 ,3 -d ihydropyr ro lo -  (LXa), 1-methyl -7-  
o •  (LXb), and 1 -methy l -8 -oxo-9-cyano-g ,3 ,4 ,5 - t e t r ahydro- lH-azep ino[3 , -  
2-c]pyridines (]:Xc), and 2-oxo-3-cyano-4-d imethylaminopyr id ine  (X): 

0 (CH3)2N ~ O  
CH~ CN CN 
IX a-c  X 

IX a n = l ;  b n=2; C n=3 

The s t ruc tures  of the 2-pyridone derivatives were confirmed by the PMR spectra l  data (Table 2). 

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

The PI~LR spect ra  were recorded  with a JNM-4H-100 spec t rometer  with tetramethylsi lane as the internal 
standard. The IR spec t ra  of mineral-oi l  pastes of the compound were obtained with a P e r k i n - E l m e r  457 r e c o r d -  
ing spec t rometer .  

a -Cyano-f i -d imethylaminocrotonamide  (III). A 16.1-g (0.1 mole) sample of acetal IV and 20 ml of absolute 
alcohol were added to 8.4 g (0.1 mole) of cyanoacetamide,  and the mixture was refluxed for 30 rain. It was then 
cooled, and the resul t ing precipi ta te  was removed by filtration and dried to give 11 g (72%) of enaminoamide III 
with mp 194-196 ~ (from methanol). Found: C 55.0; H 7.4; N 27.2%. CvHllN30. Calculated: C 54.9; H 7.2; N 
27.5%. 

1-Methyl -2- /2 ' -cyano-2 ' - (N-dimethylaminomethylene)carbamido/methylenepiper id ine  (VIib). A mixture 
of 3.3 g (18 mmole) of enamine IIb, 4 g (28 mmole) of I, and 20 ml of anhydrous toluene was refluxed for 2 h, 
after which it was cooled, and unchanged enamine IIb was removed by filtration. The fil trate was evaporated, 
and the res idue was t r i tura ted with ether. The resul t ing solid was removed by filtration and dried to give 3.4 g 
(79%) of acylamidine VIIb. Acylamidines VIIa,c and VIII were s imi lar ly  obtained. The yields,  physical  cha rac -  
te r i s t ics ,  and resul ts  of e lementary analysis of these compounds are presented in Table 1. 

1 -Methy l -7-oxo-8-cyano- l ,2 ,3 ,4 - te t rahydropyr ido[3 ,2 -c ]pyr id ine  (IXb). A 2.7-g (12 mmole) sample of 
acylamidine VIIb was heated at 130-150 ~ for 20 rain, during which dimethylamine was evolved. The mixture was 
worked up to give 2.2 g (quantitative yield) of pyridopyridine IXb. Pyridine derivatives IXa,c and X were s imi-  
larly obtained. The yields,  physical  cha rac te r i s t i c s ,  and resul ts  of e lementary analysis of these compounds are 
presented in Table 2. 

1, 

2. 
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