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Summary: Reaction of l-substituted 3,5-dinitro-2-pyridones with sodium salts of 

B-keto esters gave the ring transformation products, phenol derivatives and 

E-substituted nitroacetamides. Nonionic bicyclic intermediates could be isolated. 

In the course of the investigation of the nucleophilic reactions on pyridine 

rings, 1) a novel ring transformation was found in a series of the reactions of 

l-substituted 3,5-dinitro-2-pyridones, electron deficient substrates, with mono 

sodium salst of 8-keto esters and 8-diketones. 

The reaction of 3,5-dinitro-1-methyl-2-pyridone (12) with three equimolar 

amounts of ethyl sodioacetoacetate (Na.EAA) at 70°C in pyridine gave 2-ethoxy- 

carbonyl-4-nitrophenol (A),2) mp. 97.5-98.5'C, and N-methylnitroacetamide (3$, 3) 

mp. 75.0-76.0°C, in 61.0% and 16.9% yields, respectively. 12 also reacted with 

1.5 equimolar amounts of diethyl sodioacetonedicarboxylate (Na.DADC) at 50°C to 

give 2,6-bis(ethoxycarbonyl)-4-nitrophenol (h),4) mp. 58.0-59.O"C, in 90.4% and 

3," in 28.3%. 

RCH2CO&COOEt 

Na.EAA: d= H 

Na.DADC: R’=COOEt 

la-g 2: ti=H 3a-g 9d 

4, d= cooEt 

a: R=methyl, b: R=m-nitrobenzyl, c: R=(2_pyridyl)methyl, d: R=2-pyridyl, 

e: R=2,4_dinitropnenyl, f: R=methoxy, g: R=p-nitrobenzyloxy. - 

The results of the reactions of several l-substituted 3,5-dinitro-2-pyridones 

cl,"-2) and B-keto esters are summarized in Table 1. 
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Table 1. Reactions of 12-s with Na.EAA and Na.DADC. 

Substrate 

~~ 

1," 

1% 

l," 

Id 
N 

l," 

l,f 

lg 

Reaction with Na.EAA at 70°C 
Products (Yield 9;) 

__- 

- 

5) 

A(61.0) 32(16.9) 

2t60.8) 
rv 

3kC53.4) 

z(51.2) 3zt23.2) 

z(63.5) 3zt52.0) 9$(3. 

A(50.6) 3zl38.7) 

L(86.5) 32(10.9) 

L(88.1) 3$35.2) 

Reaction with Na.DADC at 5O“C 
Products (Yield 8) and mp. "C 

f?(90.4) 32t28.3) 

$95.9) 
32t77.41 
mp. 152.0-153.0 

$(45.0) 3~(42.0) . 83.0-84.0 mp 

A(92.8) 
3zl84.2) 

decomp. 120 gs(3.8) 

2c57.8) ;$(4;;;)4_121 . 1 

L(98.1) 32(11.1) . 86.0-87.0 
mp 

f?(98.0) $'3yi:'O_l16 . . . 0 

In the case of 12, an additional product 2-oxo-2,5-dihydropyrido[l,2-b]- 

1,2,4-triazine I-oxide (9d), decomp. 230°C, was obtained in a low yield. The 

formation of 9,d was assumed to arise from cyclodehydration of the initial 

product, 3A, and it was proved by an experiment that a suspension of isolated 32 

in water was heated to give ?$ in a quantitative yield. 

These reactions provide a new synthetic route for the preparation of 

N-substituted nitroacetamides which have hardly been obtainable. 

On the other hand, when 1," was treated with Na.EAA at room temperature, 

the colorless crystalline product (7~), mp. 190.0-191.0°C was obtained together 

with 2 and 3a. 

be an adduc;of 

The empirical formula of 72, C12H15N308, suggests the product to 

la and the reagent. IR of 7a showed the presence of nitro group 

(1530, 1340 cm-') and carbonyl group (1730 cm-l ). The aromatic proton signals of 

the parent pyridone and the singlet methyl and methylene protons of the ester 

disappeared, and five aliphatic proton signals coupled with each other were 

observed in a range between 2.8 and 5.3 ppm; 2.84 (lH, d, J=4Hz, H-6), 2.99 (lH, 

d, J=2iiz, H-6), 4.3 (lH, ddt, J=3, 4, and 2H2, H-5), 4.71 (lH, dd, J=2 and 3Hz, 

H-l), and 5.30 (lH, t, J=3Hz, H-9), and two singlets due to the enol 7-hydroxy 

and the strongly hydrogen-bonded 3-hydroxy groups were observed at 12.56 and 

18.8 ppm, respectively. 5) The product, 72, was easily converted to 2 and 3~ when 

heated with sodium ethoxide in ethanol or ethyl sodioacetoacetate in pyridine. 

On the basis of the physical and the chemical behaviors, 72 was assigned to 

3,7-dihydroxy-4,9-dinitro-8-ethoxycarbonyl-2-methyl-2-azabicyclo[3.3.l]nona-3,7- 

diene. Similarly, from 12 and Na.DADC at room temperature, 6,8-bis(ethoxy- 

carbonyl)3,7-dihydroxy-4,9-dinltro-2-methyl-2-azab~cyclo[3.3.llnona-3,7-diene 

(821, mp. 155.0-156.0°C, was obtained. The compunds, 72 and 5, are to our 

knowledge, the first examples of nonionic bicyclic intermediate isolated from 
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the reaction of electron deficrent aromatics with sodium salts of actrve 

methylene compounds. 
6) 

la 
dCH@HCooEt 

2or4 + 3a 
Na.EAA: R’= H 

Na.DADC: R’=COOEt 

7a:d=H (Y. 57.5%) 

&~‘=C00Et (Y. 79.8%) 

These results suggest that the phenol derivatives (2 and 4J may be made up 

of the reagent and the C4 -C -C moiety of the parent pyridone, and E-substituted 5 6 

nitroacetamides, 2, may result from the other fragment, N-C2-C3, of the pyridone. 

The mechanistic course of the reaction leading to the products wia the 

bicyclic intermediate is proposed as follows. 

, 

7a: R=Me, RLH 2: R’=H 

8a. R-Me, R’==COOEt 4: R’=CCOEt 

A,H+ 

+ F H2NO2 

CONHR 

3 

Tne suostrate, 12, was also allowed to react with sodioacetylacetone 
7) 

(Na.AA) and ethyl sodioacetopyruvate (Na.EAP) to give 2-acetyl-4-nitrophenol (2)) 
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mp. lOl.O-102.0°C, and 2-ethoxalyl-4-nitrophenol ($), mp 57.5-58.0°C, 

respectively, besides 32. The reaction of 1," with Na.EAP, however, required a 

higher temperature (11O'C) than that of the other cases. 

OH 

la 
CH$OCHCOR 

+ 3a 

NaAA: R=Me 

NO2 
(Y. 10%) 

Na EAP: R=COOEt 

5: R=Me (Y. 53.0%) 

6: R=COOEt (Y. 42.0%) 

We wish to thanks Professor S. #isumi of Osaka University for his kind 

suggestions. 
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