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Previous ly  [1] we had studied the aminomethylat ion and azo-coupling of 5-benzyf-3-hydroxypyr id ine  
(I), in which connection we were unable to isolate the corresponding 6-subst i tuted derivat ives  of (I), 
whereas  3-hydroxypyridine is easi ly aminomethylated and azo-coupled in the 6 posit ion [2]. 

On the example of the 2-benzyl -  [3] and 2-phenyl -3-hydroxypyr id ines  [4] it was establ ished that the 
N-oxide group affects the orientation of iodination, while during aminomethylat ion it facil i tates substi tu- 
tion in the 4 and 6 posit ions of the hydroxypyridine ring. The indicated phenomenon was also observed in 
the basle deuter ium exchange of these compounds [5]. 

It seemed interest ing to ascer ta in  the effect of the N-oxide group on the orientation of the amino-  
methylation,  azo-coupling,  and halogenation of 5-benzyl -3-hydroxypyr id ine  N-oxide (ID. 

A study of the aminomethylat ion of (II) confirmed the above-ment ioned effect of the N-oxide group. 
Thus, if (I) is aminomethylated only in the 2 position, then (II) under these conditions easi ly fo rms  the 
2 ,6-bis-subst i tu ted Manuich bases .  The s t ruc ture  of the obtained compounds was established on the bas is  
of the IR and NMR spect ra l  data. A broad intense absorpt ion band in the 2600-3200 cm -1 region is ob- 
served in the IR spec t rum of (HI) in CCl4, whieh is cha rac te r i s t i c  for an OH group, attached by an in t ra-  
molecular  hydrogen bond (IHB), which indicates that one of the aminomethyl  groups is p resen t  in the 
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o-posi t ion to the fi-hydroxyl. The p resence  of b is-subst i tu t ion during the aminomethylat ion of (II) follows 
f rom a compar ison  of the N1V[R spect ra  of (II) and {HI). In compound (II) the signals in the 7.44 and 7.33 
ppm regions belong to the H 2 and H G protons,  while the signal at 6.74 ppm belongs to the H 4 proton. The 
protons  of the C~H 5 group give a multiplet at 7.16 ppm. The signals f rom the CH 2 group are  located at 
3.59 ppm. Signals f rom H 2 and H ~ are  absent  in the NM-R spect rum of (HI), which confi rms the p resence  
of aminomethyl  groups in the 2 and 6 positions of the hydroxypyridine ring. The values of the chemical  
shifts of the signals f rom H 4 and C6H 5 (6.58 and 7.10 ppm) show little change when going f rom (II) to (III). 
In addition, two additional singlets at 3.83 and 3.70 ppm ar i se  in the spec t rum of (HI), which can be a s -  
signed only to the protons of the CH2NR 2 group. The signal f rom the CH2Ph group is located at 3.60 ppm. 
And, finally, two multiplets at 3.50 and 2.50 ppm appear  in the spec t rum of (HI), which are  caused by the 
16 protons of the two morpholine r ings.  The rat io in the intensities of the signals in the spec t rum of (HI) 
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conf i rms the given assignment .  As a result ,  the aminomethylat ion of (II) proceeds  simultaneously in the 
2 and 6 posit ions.  

A somewhat different orientation was observed by us in the iodination of (II). Similar  to 3-hydroxy-  
pyridine 1-oxide [6], the iodination of (H) proceeds  with the formation of the 4,6-diiodo derivative (V), the 
s t ructure  of which is also confirmed by the IR and NMR spect ra .  The IR spect rum of (V) contains a band 
at 3462 cm -1, which test if ies to an IHB of type OH. �9 �9 I, and consequently one of the iodine atoms is found 
ortho to the OH group. The NMR spect rum of (V) indicates substitution in the 4 and 6 positions of the 
hydroxypyridine ring. The spec t rum of (V), in cont ras t  to the spec t rum of (H), lacks signals f rom H 4 and 
H~. The H 2 proton gives a signal at  7.49 ppm, while the protons of the CGH 5 group give a signal at 7.17 ppm. 
The signal f rom the CH 2 group is located at 3.57 ppm. As a resul t ,  the iodination of (II) proceeds  in the 4 
and 6 positions of the hydroxypyridine ring. 

In contras t  to aminomethylation and iodination, only the 2-monosubsti tuted compounds are  formed in 
the azo-coupling of (II). The absence of 6-substi tut ion must  evidently be explained by the g rea te r  s ter ic  
effect of the benzyl group in react ions  of this type. The presence  of an azo group in the 2 position follows 
f rom the IH spec t rum of the azo derivative (IV), in which a broad  intense absorption band is observed in 
the 3000-3400 cm -I region, which is caused by an IHB of type O H . . . N ~ N P h .  Taking into account the iner t -  
ness of the 4 position in 3-hydroxypyridine and its der ivat ives  in azo-coupling react ions,  the s t ructure  of 
2 -benzeaeazo-5-benzy l -3-hydroxypyr id ine  can be assigned to compound (IV). 

E X P E R I M E N T A L  M E T H O D  

The IR spect ra  of the (III)-(V) solutions (3.10 -4 M in ei ther  CCI 4 or  CHCl3) were taken on a UR-20 
spect rophotometer .  The NMB spect ra  of 10% solutions of the samples  in 1 N NaOD solution were taken on 
an HA-100 spec t romete r .  The values of the chemical  shifts are  expressed  on the 6 scale.  

2 ,6-bis(Morphol inomethyl) -5-benzyl-3-hydroxypyr idine  1-Oxide (III). To a solution of 0.005 mole of 
(II) in 5 ml of alcohol were added 0.01 mole of morpholine and 0.01 mole of 30o/0 aqueous CH20 solution, 
af ter  which the mixture was heated on the s team bath for 2 h, the solvent was removed in vacuo, and the 
oily residue was t reated with alcoholic HCI solution. We obtained the t r ihydrochlor ide of (III) in 95% yield, 
mp 215-217 ~ (alcohol). Found: C 51.99;  H 6.39%. C22H32C1304N 3. Calculated: C 51.90; H 6.290/o. 

4 ,6-Di iodo-5-benzyl -3-hydroxypyr id ine  1-Oxide (V). With s t i r r ing,  to a solution of 0.005 mole of 
(II) in 20 ml of 10% Na2CO 3 solution was added in 30 min a mixture of 0.02 mole of iodine and 0.02 mole of 
KI in 20 ml of water ,  maintaining the tempera ture  at ~20 ~ af ter  which the mixture was allowed to stand 
overnight  at this tempera ture .  Then the mixture was neutral ized by the passage of CO 2 gas, and the ob- 
tained precipi ta te  was separated and rec rys ta l l i zed  f rom acetone. We obtained (V) in 92% yield, mp 154- 
155 ~ . Found: C 31.87; H 2.05%. C12HsI202N. Calculated: C 31.80; H 1.99%. 

2- (p-Bromophenylazo)-5-benzyl -3-hydroxypyr id ine  1-Oxide (IV). With s t i r r ing,  to a solution of 
0.0025 mole of (ID in 50 ml of 10% aqueous KOH solution, cooled to 0-5~ was gradually added the azo 
component (from 0.0025 mole of p-BrC6HaNH 2 and 0.0025 mole of NaNO 2) in such a manner  that the pH of 
the medium remained in the range 8-9. The react ion mass  was kept at 20 ~ for 1 h, neutral ized by the 
passage of CO 2 gas, and the obtained precipi ta te  was separated,  dried, and rec rys ta l l i zed  f rom alcohol. 
We obtained (IV) in 90.5% yield, mp 142-144% Found: C 55.42; H 3.58%. C18H14BrO2N 3. Calculated: 
C 55.67; H 3.61%. 

C O N C L U S I O N S  

1. A study was made of the amiaomethylat ion,  iodination, and azo-coupling of 5 -benzyl -3-hydroxy-  
pyridine 1-oxide (II). 

2 .  The insert ion of the N-oxide group into the 5-benzyl-3-hydroxypyr id ine  molecule increases  the 
react ivi ty  of the lat ter  in the aminomethylat ioa and iodination react ions ,  

3. The aminomethylation of (IID leads to the 2 ,6-bis-subst i tu ted Mannich bases ,  whereas iodination 
gives the 4,6-disubsti tuted derivative.  
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