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RING TRANSFORMATION OF URACILS TO 2-PYRIDONES. HYDROLYSIS 

OF 6-(2-DIMETHYLAMINOV1NYL)URACILS 

Hydrolysis of 1,3-disubstituted 6-(Z-dimethylamino- 

viny1)uracil derivatives (I) in aqueous sodium hydroxide 

caused a novel ring transformation giving 2-pyridone(I1) 

along with 4-methylenepyrimidine(I1I) or the degradation 

product (IV or V). 

It has been already known1 that uracils undergo ring con- 

tractions upon treatment with some kinds of nucleophiles. For 

example, hydrazinolysis of uracil and thymine affords 3-pyrazol- 

one and 4-methyl-3-pyrazolone, respectively.2 In our previous 
3 paper we also reported that 5-bromo-6-methyluracils underwent 

ring contraction into hydantoins upon treatment with alkyl- 

amines. In this communication we describe a new type of ring 

transformation giving 2-pyridones by hydrolysis of 6-(Z-di- 



methy1aminovinyl)uracils. This is a novel and facile synthesis 

of 3-substituted 4-alkyl(or aryllamino-2-pyridones. 

A suspension of 1,3-dimethyl-6-(2-dimethylaminovinyl)-5- 

nitrouracil (18)~ in 10 % aqueous sodium hydroxide was heated 

to 90' until Ia was completely dissolved and then the heating 

was continued for further 10 min. Upon cooling to room tempera- 

ture the resulting precipitates were filtered off and washed 

with water to give 1,2-dihydro-1-methyl-4-methylamino-3-nitro- 

2-pyridone (IIa) in 62 % yield. The mother liquor was acidified 

with acetic acid to yield an additional product, 1,2,3,4-tetra- 
5 

hydro-l,3-dimethyl-4-nitromethylene-2-pyrimidone (111) , mp 
259-26O0, in 14 % yield. 
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Structural elucidation of IIa and I11 was fully achieved 

on the basis of their elemental analyses and the following spe- 

ctral data; IIa: NMR(CDC13) 2.99 (3H, d, NH-CL3, J=5.5Hz, col- 

lapsing with D20 to singlet), 3.37 (3H, s, N-CH3). 6.04 (lH, d, 

C5-H, J=8.0Hz), 7.78 (IH, d, C6-H, J=d.OHz], 8.82 (lH, br, NH, 
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vanishing with D20), UV Xmax EtOH 242 nm(1og E 4 . 1  340(3.9), IR 

(KBr) 3280 cm-' (NH), 1640(C=0); 111: NMR(CDC13) 3.36 and 

3.44 (each 3H, each s, each N-CH3), 6.87 (lH, d, =CHN02, J= 

l.OHz), 7.00 (lH, dd, C5-H, J=8.5 and l.OHz), 7.75 (lH, d, C6- 

H, J=8.5Hz), uv A::? 257 nm (log E 3.6), 285(3.5), 384(4.5). 

Hydrolysis of various 1,3-disubstituted 6-(2-dimethylamino 

viny1)uracil derivatives (lb-g1416 with 10 % aqueous sodium 

hydroxide at 90' for one hr caused the ring transformation giv- 

ing predominantly 1,2-dihydro-2-pyridone derivatives (IIb-g). 
7 Open-chain compounds such as IVb and Vd,f were obtained as by- 

prosucts and a ring transformation product corresponding to I11 

was not isolated. The products thus obtained are shown in the 

Table. 
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Table Formation of 2-pyridones (11) 

Starting 
Material R1 

Product I1 BY - 
Yield 

(?I 
product 

(% 1 (%I  

We suggest the mechanism for the hydrolysis of I as out- 

lined in the Scheme 3. Thus, conversion of I into 11, IV, and 

V would involve the initial addition of hydroxide ion to the 

C-2 position, followed by fission of the N1-C2 bond and decarbo- 

xylation giving the open-chain product VI.* Recyclization of 

VI accompanied by elimination of dimethylamine leads to the 

formation of 11. On the other hand, further hydrolysis of VI 

affords IV and V. 

As to the mechanism for the formation of 111, the first 

step is an addition of hydroxide ion to the C-4 position rather 

than to the C-2. The resulting intermediate VII undergoes re- 

cyclization to VIII with fission of the N3-C4 bond and elimina- 
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Scheme 3 

tion of dimethylamine. Compound I11 is obtained by decarboxy- 

lation of VIII. 
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The geometry of the vinyl moiety was assigned as a trans 

form by the coupling constant (J=13Hz) in the NMR spectrum. 

The structure of IV and V was confirmed by the following 

data; IYb: mp 193°C NMR(CDC13)6 1.05-2.20 (lOH, m, cyclo- 

hexyl), 2.47 (3H, s, C-CH3), 3.12 and 8.65 (each lH, each br, 

each NH) 3.22 (3H, d, NHCH3, J=5.5Hz), 3.55-4.05 (lH, m, 
/ 

N-CH, ) ; IR(KBr) 1630 cm-'(~=o), 3290 (NH) ; Vd: mp 10O0C 

NMR(CDC13)6 2.29 (3H, s, C-CH3), 2.91 (3H, d, NHCH3, J=5.5 

Hz), 6.30 and 16.15 (each lH, each br, NH and OH); IR(KBr) 

1600 cm-l(~=o), 2205 (CN), 3350 (NH). 

Compound VId.was actually isolated when Id was heated in 10 % 

aqueous sodium hydroxide at 90' for 10 min. Treatment of 

VId under the ring transformation conditions yielded IId in 

a quantitative yield. 
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