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The aminomethylat ion of the 2 -hydroxy-  and 2-methoxy-3-hydroxypyr id ines  was investigated by us 
and it  was shown that the substi tution is d i rec ted  initially to the 6 position, and then to the 4 position of the 
pyridine r ing [1]. This tes t i f ies  to the fact  that the pr incipal  effect  on the or ientat ion of electrophil ic  sub- 
sti tution is exer ted  by the f i -hydroxy group of the pyridine ring.  In this connection it  seems of in teres t  to 
asce r ta in  the or ienta t ion of aminomethylat ion for 2 ,5-dihydroxypyridine (I) and N-me thy l -3 -hydroxy-2 -  
pyridone (II). In addition, the aminomethylat ion of pyr idone (II) is of in te res t  in o rder  to compare  the o r i -  
enting capacity of a phenolic hydroxyl  with that of a fixed "a-pyr idone"  group. 

As our study disclosed,  the aminomethylat ion of pyridone (II) proceeds  under the same conditions as 
the aminomethylat ion of 2 ,3-dihydroxypyridine.  

The obtained Mannich bases  r ep re sen ted  high-mel t ing crys ta l l ine ,  compounds that a r e  readi ly  soluble 
in water .  
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The s t ruc tu re  of the synthesized compounds was established by means of the NMR spect ra .  In the 
NMR spec t rum of the aminomethyl  der iva t ive  of pyridone (II) is p r e sen t  a symmet r i ca l  quartet  downfield, 
which is caused by the s p i n - s p i n  coupling of the two protons  of the pyridine ring.  Starting with the spin 
- s p i n  coupling constants (J = 7.5 Hz), these protons  a re  found at the 4th and 5th carbon atoms.  The chemi-  
cal shifts of the protons for C4H and CsH in 1 N aqueous NaOD solution a r e  respec t ive ly  equal to 2.62 and 
3.02 ppm (using dioxane as the internal  standard),  The signals f rom the four methylene groups of the sub-  

s t i tuent  ( - N ~ O )  a r e  located fur ther  upfield at  0.00 and - 1 . 2  ppm. The signal f rom the - C H 2 - N  group 

l ies  at 0.28 ppm, whereas  the intense peak f rom -N CH  3 is located in the vicinity of 0.26 ppm. 

As a resu l t ,  the f l -hydroxy group exer t s  an or ient ing effect  on the d i rec t ion of substitution in pyridone 
(II). In addition, based on a compar i son  of the orientat ion of the aminomethylat ion for (I) and (II) it is pos -  
sible to conclude that involvement of the molecule  in e i ther  the pyridone or the enolic form apparent ly has 
l i t t le  effect  on the d i rec t ion  of  the substi tution. 

However ,  in cont ras t  to (I), a t tempts to b is -subs t i tu te  pyr idone (II) proved unsuccessful .  Our at tempts 
to b i s -aminomethyla te  (I) also proved unsuccessful .  At the same t ime i t  should be mentioned that even the 
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TABLE I. 

pyridine 

O~__~/N 

(CHs)~N 

Aminomethyl Derivatives of N-MethyI-3-hydroxy-2-  
OH 

RCH2 N 0 
I 
CH~ 

Yield, I 
Mp, ~ 

~o t 

Found, % Empirical 
I. H. I N formula 

92" t83--t84 58,90 7,t2 12,24 I 

89 t3t=--t32 64,8i 8,08 12,43 

83 (decomp.)210--215 59,26 7,54.115,22 

CnHI~N~Os 

CI~HIsN~O~ 

CgHI~N202 

Calculated ,% 
c ] n 

55,92 7,t4 12,50 

64,86 8,t5 

59,34 7,69 

i2,6t 

t5,38 

monomethylation of (I) proceeds under much more  dras t ic  conditions when compared with 2,3-dihydroxy- 
pyridine.  

OH OH /%/ 0/ 
HO/~N ---* HO / \CH,--N~O 

A study of the NMR spectrum of the Mannich monobase of (I) disclosed that the substitution is directed 
to the 6 position of the pyridine ring. This is evidenced by an analysis  of the spectrum of the aromat ic  p ro-  
tons, which consists  of two doublets with a s p i n - s p i n  coupling constant of J = 9.0 Hz, which unequivocally 
indicates substitution in the 6 position of the ring. The presence  of 6-substi tution in the aminomethylation 
of (I) makes it possible  to conclude that also in this case the fl-hydroxy group exerts the predominant  o r i -  
enting effect. 

EXPERIMENTAL METHOD 

6-Dialkylaminomethyl-N-methyl-3-hydroxy-2-pyridones. To a stirred solution of 0.625 g of pyridone 
(II) in 15 ml of alcohol were added 0.5 g of 30% formaldehyde solution and 0.005 mole of the secondary amine. 
The reaction mixture was heated on the water bath at 70-80~ for 30 min. The solvent was removed in 

vacuo, while the residual viscous oil was recrystallized from acetone to give the Mannich base. The yields 
and melting points are given in Table i. 

6-Morpholinomethyl-2,5-<lihydroxypyridine. To a stirred solution of 0.55 g of (If) in 15 ml of alcohol 
were added 0.43 g of morpholine and 0.5 g of 30% formaldehyde solution. The mixture was heated on the 
steam bath for 3 h. The solvent was removed, and the residue was dissolved in anhydrous alcohol and then 
saturated with HCI gas. We obtained 0.94 g (91% yield) of 6-morpholinomethyl-2,5-dihydroxypyridine hydro- 

chloride, mp 189-190. Found: C 48.51; H 5.96; N 11.25%. Ci0Hi4N203 -HC[. Calculated: C 48.68; H 6.08; 
N 11.33%. 

The authors thank N. M. Emanual for his constant interest in the work. 

CONCLUSIONS 

i. A study was made of the aminomethylation of 2,5-dihydroxypyridine and N-methyl-3-hydroxy-2- 

pyridone. 

2. The aminomethylation of 2,5-dihydroxypyridine and N-methyl-3-hydroxy-2-pyridone is directed to 

the 6 position of the pyridine ring. 
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