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Abstract - The reaction of 2- and 6-methylpyrimidine I-oxides 
with phosphoryl chloride underwent the selective side-chain 

chlorination to give 2- and 6-chloromethylpyrimidines as sole 

products. No by-products such as 2-chloro- and 4-chloropyrimi- 

dines were obtained even in the cases of the N-oxides having a 

free active position in the nucleus. 

The reaction of 2.6-dimethylpyridine I-oxide (1) with phosphoryl chloride was 

2 reported by Kato to give 4-chloro-2.6-dimethylpyridine (2), together with a small 

amount of 2-chloromethyl-6-methylpyridine 13). The reactions of this type have 

been widely applied to other heteroaromat~c amine N-oxides having one or two methyl 

groups, such as q~inoline,~'~ phenanthridine,' pyrazine,6 and pyridazine N-oxides. 
7 

In many cases, as well as the case of 1 ,  the reactions tend to give a mixture of 

the chloromethyl compounds and chloro compounds directly substituted to the rings. 

For example, Sueyoshi et a1.' reported that 3.6-dimethylpyridazine 1-oxide ( 4 )  was 

transformed into 4-chloro-3.6-dlmethylpyridazine 15) and 3-chloromethyl-6-methyl- 

pyridazine (6) as a 1:l  mixture, by treatment of 4 with phosphoryl chloride. 

Recently, Ohta et al.6C reported the formation of 2-chloromethyl-3-methylpyrazine 

( 9 )  together with 6-chloro-2.3-dimethylpyrazine (8 )  from the reaction of 2.3-dl- 

methylpyrazine 1-oxide (7). In addition to the above, various acyl halides, 

instead of phosphoryl chloride, are reported to be usable as chlorinating reagents, 8 

but the selective formation of the chloromethyl campound; from the above mentioned 

N-oxide was not achieved by changing the chlorinating agents. 

The reaction of methylpyrimidine N-oxides with acyl halides had not been well 

examined, although the reaction of 4.6-dimethylpyrimidine I-oxide (lob) with p- 

toluenesulfonyl chloride was reported as only one example.9 In the present paper. 



Scheme 1 

we describe the reaction of several 2-methyl- and 6-methylpyrimidine 1-oxides with 

phosphoryl chloride, In which the selective formation of chloromethylpyrimidines 

was characteristically observed. 

Firstly, in order to estimate suitable react=?? conditions, 6-methyl-4-phenylpyri- 

midrne 1-oxide 110~) chosen as a representative of methylpyrimidine N-oxides waa , 
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treated with various acyl halides in an appropriate solvent. A good result was 

obtained, when 10c was heated with three folds molecular amount of phosphoryl 

chloride in boiling dioxane for 0.5 h (run 3). Namely, 4-chloromethyl-6-phenyl- 

pyrimidine (llcl, bp 130'C (2 mHg1 was isolated in 73 8 yield, without the forma- 

tion of 2-chloro-4-methyl-6-phenylpyrimidine (12). On the basis of the results 

listed in Table 1 ,  the above reaction conditions were adopted as a standard method 

in the following investigation. 

Then, several 6-methylpyrimidine 1-oxides such as 6-methyl- (10a). 4.6-dimethyl- 

(lob), 4,6-dimethyl-2-phenyl- (10d1, and 2-isopropyl-4-methoxy-6-methyl- (loel, 
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Scheme 2 

Table 2 Yields, Boiling Points and PMR Spectral Data for lla-e and 14a-c 
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and 4-methoxy-6-methylpyrimidine 1-oxide (10f) were chlorinated under the ,standard 

conditions. Most of the tested compounds, except 10f. were smoothly converted 

into the corresponding 4-chloromethylpyrimidines (lla,b,d,e), as expected. In the 

case of 10f, however, the-starting material was resinified, and no significant 

product was isolated. 

Smilarly, the reaction of 2-methylpyrimidine 1-oxides under the standard con- 

ditions gave 2-chloromethylpyrimidines alone. Namely, 2-methyl- (13.a). 2-methyl- 

4-phenyl- (13b). and 4-methoxy-2-methylpyrimidine 1-oxide (13~1 reacted with 

phosphoryl chloride in boiling dioxane to give 2-chloromethyl- (14a). 2-chloro- 

methyl-4-phenyl- (14bl. and 2-chloromethyl-4-methoxypyrimidine (14~1, in satis- 

factory yields, respectively. The results obtained by the reaction of 2- and 6- 

methylpyrimidine 1-oxides are summari,zed in Table 2 together with the spectral 

data of the products. 

In conclusion, it should be mentioned that the reaction of 2- and 6-methylpyrimi- 

dine 1-oxides with phosphoryl chloride provides a method for the preparation of 2- 

and 6-chloromethylpyrimidines, because these N-oxides, unlike methyl homologs of 

pyrrdine, pyrazine, and pyridazine N-oxides, undergo the side chain chlorinatibn 

selectively. 
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