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Attempts to prepare monoalkyl phosphates starting from trivalent phosphorus compounds 

have been investigated in a number of laboratories. For example, nucleosida phosphates were 

obtained by the reaction of 2’,3’-0-isopropylidene nucleosides with phosphorus trichloride 

followed by oxidation and hydrolysis. 1) Honjo, et aL2) have reported that the reaction of 

nucleosides with phosphorus trichloride in acetone (or methyl ethyl ketone) in an open vessel 

and subsequent hydrolysis gave nucleoside phosphates. 

On the other hand, when protecting group was introduced in a phosphorylating reagent, the 

phosphate can be easily separated by usual organic techuniques such as extraction or separation 

by TLC, since the obtaining phosphorus compounds are neutral substances. 

In the present study, ethyl mercapto group was chosen as a protecting group for phospho- 

rus compound. 

hben two equiv ethyl mercaptan was treated with one equiv phosphorus trichloride in pe- 

troleum ether, diethyl phosphorochloridcdithioite (1) was obtained in 604. yield. 3) 

The compound (1) was allowed to react with n-propyl alcohol in the presence of dimethyl- 

aniline in ethyl ether at O’for 3 hours, n-propyl diethyl phos$orodithioite (Zbj was obtained 

in a high yield. According to this method, various alkyl diethyl phosphorodithioites (2) were 

obtained as shown in Table I. 
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The phosphite (2) was treated with iodine in a mixture of acetone and water for 1(1 hours 

by a modification of the procedure of Cook 5J 
e And the mixture wirs concentrated and further 

treated with ion exchange ~01~. The corresponding aUcy1 dihydrogcn phosphate (6) ws ootain- 

ed in high yield. The results are listed in Table II. 

In this experiment, diethyl disulfide (7) was fornled quantitatively along with 6. It was 

easily separated from 6 and determined by W spectrum. X*:251 m,u(e 420)6'. 

The reaction seems to be proceed through an intelmediate alkyl diethyl phosphorodithioate 

(4) which in turn with iodine to 6 as sketched below. 
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Table I. Preparation of hlkyl Dicthyl fiosphorodithioites (2) 
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Compound Yield ; FOllilUlp Calcd. Found. 
R (0 C H S C H s 

10 
2a ethyl 77 1.5350 C6H15S20P 36.95 7.75 32.56 37.42 7.55 32.41 

2b n-propel 77 1 . 5323" C7H17S20P 39.84 8.08 30.91 39.48 0.37 29.57 

2c n-butyl 69 1 . 5294V C#19S20P 42.51 0.47 28.86 42.07 8.79 28.19 

2d iso-butyl 65 1.5176" C8HlgS20t' 42.51 8.47 28.86 43.01 8.56 28.62 

2e n-amyl 73 1.5245" CgH21S20P 45.00 8.75 26.66 45.10 6.76 25.89 

2f cyclohexyl 60 
V 

1.5552 CloH21S20P 47.61 8.33 25.39 47.01 0.79 25.02 

Table II. i'nparation of dlkyl Dihydrogen &o&hates (6) 
a) 

Compound Yield Eip. Rfb' Fonsula Calcd. lzound. 
R (0 ("Cl value C H h C H ti 

3a ethyl 86 164-165 0.36 C8H14h04F 43.04 6.44 6.39 43.94 6.51 6.15 

3b n-propyl 82 137-139 0.45 Cg1116hl)4P 46.35 6.07 6.01 45.67 7.01 6.03 

3c n-butyl 72 136-140 0.54 C10H18"04P 40.44 7.48 5.69 48.55 7.30 5.11 

&I iso-butyl 66 155-156 0.51 C10HlRh04P 48.44 7.48 5.69 48.32 7.38 5.62 

3e n-smyl 70 139-141 0.63 CllH21h04P 50.57 7.72 5.36 51.72 8.00 5.21 

3f cyclohrxyl 65 168-169 0.55 C12H20NU4P 52.74 7.38 5.13 53.01 7.24 5.48 

a) The compounds were isolated as a monoanilinium salt. 

b) Paper chromatography was carried out by ascending technique using Toyo Roshi ho.50 

paper. Solvent system used was : n-propyl alcohol, cont. asmlonilm hydroxide, water 

(6:3:1 v/v,. 
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According to this method, alcohols were phosphorylated successfully by a siDlple treat- 

ment of (RSJ2P-N and the obtaining phosphite (2) was easily purified. ~ti alkyl aihydrocen 

phosphates could be prepared fras 2 Ny oxidation with an aqueous solution of iosine. 
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