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Abetract - The cinnamonitrile deriwtives reacted with cyano- 
acethydraside at room temperature to yield N-aminopyridones. 

The latter underwent a rearrangement reaction on refluxing in 

ethanolic triethylamine. The same rearrangement products could 

be directly obtained from the reaction of cinnamonitrile deri- 

vatives and cyanoacethydrazide in refluxing ethanol-triethyl- 

mine. The mechanism of the reactions involved is wggeeted. 

Punctionally substituted nitriles are synthetically useful compounds which have 

been extensively utilized for the synthesis of heterocyclic derivati~ee.~~~ 

We report in this paper the reaction of the cinnamonitrile derivatives with 

cyanoacethydrazide 2 . The work resulted in development of a new approach for the 
synthesis of l-aminopyridone derivatives. Furthermore a pyridine ring opening 

and recyclization reactions could be observed. Thue . in a typical procedure it 
has been found that when a mixture of (20 m moles) and 2 (20 m moles) in 

absolute ethanol (30 m l )  was stirred at room temperature for 1 h in the presence 

of catalytic amount of triethylamine a 1 : 1 adduct is formed. Five theoretically 

possible isomeric structures were considered for the reaction product (of. struct- 

urea x). Structures could be , however . eliminated based on IR and 'RXNT. 
spectra. Thus , the IR spectrum of the reaction product showed only a s W l  for 

one cyano group. For structures , it is anticipatable that the IR spectrum 



should show tvo cyano group signals . Moreover , 'EWR of the reaction product 

did not show auy signal for either pyrazoline H-3 or tetrahydropyridine H-3 and 

H-4 thus stmcture 5 was ruled out . Strncture 6 was also considered least lilrely 
baaed on the stability of the reaction product under conditions reported to 

effect ready rearrangement or deacylation of A-a~ylp~raZ~le.~ Thus , structure 1 
was established for the reaction product . The formation of 1 in this reaction is 
assumed to proceed via addition of the active methylene group in 2 to the cyano 
function in and cyclization via attack of the hydrazide nitrogen on the 

electron deficient CA carbon . This is in contrast to the previously reported 
behaviour of active methylene reagents toward & where usually addition to the 
activated double bond system has been obser~ed.~ However , similar anamolous 
behaviour have been recently obsemed in the reaction of l-phenyl-J-methyl-2- 

pyrazolin-5-ones with M. 6 

On the other hand , when the reaction of & with 2 was conducted in 9596 ethanol 
in the presence of triethylamine and the reaction mixture was refluxed for 3 h a 

Product of molecular formula C14H14N404 is formed. The same product was formed 

on refluxing 1 in 95% ethanol for 3 h in the presence of catalytic amount of tri- 
1 ethylamine. T M s  product was assigned structure 8 based on KIM data which 

revealed two multiplets at 6 4.22-4.66 for 2-0x0-tetrahydropyridone H-2 and H-3. 

The formation of g from and 2 or from 1 is assumed to proceed via hydrolysis 
of 1 into the dione 2 which then undergoes further ring opening and recyclization 
reaction. 

- 
l a ,  R= C H.OCH(p) ; X = C N  

6 4  3 
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Similar to the behaviour of toward 2 , compound reacted with Z to yield 
either the pyridine derivative 10 or 2 depending On the applied reaction 
conditions. Thus , at room temperature compound 10 was formed whereas under 
reflux 2 was the isolable product. Compound 10 could be also converted into 
under the same conditions utilized to effect rearrangement of I into 8. The 

formtion of 11 is assumed to proceed via sequence similar to that previously 
suggested to effect rearrangement of 1 into 8. However , the resulting product 
undergoes ready oxidation into the pyridone 2 perhaps by the action of unreactsd 
lb. Ready oxidation of tetrahydropyridone into dihydropyridine derivatives was - 
previously obaened.'l The stability of 8 toward oxidation under the reaction 
conditions may be attributed to the electron donating effect of the methoxy group 

which makes the change in A G  on oxidation less important. In wupp?rt of this 

view is the ready oxidation of 2 and also the tetrab.vdropyridines obtained from 
the reaction of benzal- and p-nitrobenealmalononitrile with 2 which has been 
recently obsemed. 8 

Compound & reacted with 2 in ethanolic triethylamine at room temperature to yield 
compound 2 (mp and mired mp). Moreover , compound 2 readily rearranged into 8 on 

refluxing for 3 h in ethanolic triethylamine. Formation of 2 is assumed to proceed 
via addition of 2 to the cyan0 group in & and ethanol elimination. In support of 

this view is the isolation of compound 12 from the reaction of and. Compound 

12 rearranged readily into the acid 11 on treatment with ethanolic triethylamine - 
perhaps via intermediacy of the dione U in a my similar to that discussed above. 

TEA .:% 
t b  + 2- 'VEtOH > 

H N 

NH2 
0 

lo - 11 
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Table 1 : Analysis of the newly synthesized compounds 

t 
MP Compound Cryat. Yield 

(Colour) (OC) Solvent ($) 

* 
Compound MP Cryst. yield 

(Colour) (OC) Solvent ($) 

(Colourlees) 

ll )YO0 DMF/%O 13 1 12 198 Ethanol 65 

(Yellow) 

(Yellow) 

I 
- 

(Yellow) 

Satisfactory elemental analyees for all the newly synthesized compounds were 

obtained . 

I 

(~eddieh) 

Table 2 : Spectroecopio data of the newly synthesized compounds 

(Reddish) 

Compound IR (om-') (ppm) 

I 1670 (CO) , 2210 (CA) , 4.0(s , 3H , OC$) ; 1.06-8.1(m , 5R t 

3100-3210 (m2) arom. and ylidene CAI 

8 1665 (CO) , 2200 (W) , 4.0(e , 31i , 0CA3) ; 4.22-4.66(m , 2H, 
3100-3220(NH2) ,3410 (OH) pyridone A-2 % H-3 ; 7.1-8.06(m.4H, 

arom. A) 

9 1670 (CO) , 2260 (CA) , 3.9-4.0(m,Za.2% and OCH~); 1.06-8.22 

3100,3200 (NH2) (m.4H.arom.H) and 8.66(m,lA, ylidene 

CH( cia and trans ) 

10 1650 (CO) , 2210 (CB) 4.0(a,5H1NH protons); 6.85(m,lH,furan 

3100-3300 (NH2) H-4); 7.56-7.9(m,3H,- A-3.H-5 and 

ylidene CH) 

12 1670 (CO) . 2260 (CN) , l.3(tV%,c&j); 2.22 and 3 . 9 m ~ ~ ~  H;! 5 

3090-3110 (NH2) ~rotons); 4.22(m,2H,CI$); 7.06(iucan 

~rotons); 8.O(m,2H,furan H-2 and B-5), 

8.16 ylidene CH) 
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