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Study on "the activatable protecting group" in the phosphate chemistry
has led us to a novel method for the preparation of alkyl dihydrogen

phosphates.l)

Alkyl dihydrogen phosphates were obtained in high yields
along with inner salt of 1-(2'-hydroxy-5'-nitrobenzyl)pyridinium hydroxide(3)
by treating alkyl 2-chloromethyl-4-nitrophenyl hydrogen phosphate(l) with
aqueous pyridine.

In the present study, the preparation of mixed diesters of phosphoric
acid from 12) and alcohols was tried with the expectation that mixed diesters
of phosphoric acid would be produced by the reaction of 1 with alcohols in

dry pyridine through an intermediate, inner salt of 1-(2'-alkyl hydrogen

phosphoroxy-5'-nitrobenzyl)pyridinium hydroxide (2).
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For example, when a mixture of one equiv of la and two equiv of n-pentyl
alcohol in five equiv of pyridine was allowed to stand at room temperature
for two days and then was further heated at 90° for 6 hours, ethyl n-pentyl
hydrogen phosphate(4a) was obtained in 81% yield along with 3. The phosphate
4a was easily and completely separated from 3 by filtration after ethyl
alcohol was added to the resulting reaction mixture.

In a similar manner, various mixed dialkyl esters of phosphoric acid

were obtained in high yields.3)

Phenols are also phosphorylated by the same
procedure with 1 to give the corresponding alkyl aryl hydrogen phosphates
in good yields. These results are summerized in Table I.

On the other hand, the reaction of n-pentylmercaptan with la proceeded
very sluggishly even when they were refluxed in pyridine. O,S-Di-n-pentyl
phosphorothioate (6) could be prepared in 42% yield starting from S-n-pentyl
O-2~chloromethyl-4-nitrophenyl hydrogen phosphate(5) by the treatment with

n-pentyl alcohol in dry pyridine as shown in the following equation.

CH?C[‘.? ROH 9
02N©~O-—E—SR . 3 + Rs-P-OR
OH in pyridine OH
(5) (6)

R,R'= n~pentyl
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In conclusion, it is noted that satisfactory yields are maintained with
respect to various kinds of mixed diesters of phosphoric acid and most of

these phosphates were analytically pure by treating the reaction mixture with

conventional organic technique.
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