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Abstract- New phosphono nucleosides, phorphono methyl derivatives of anhydro 

nucleaside nrbstituted at C-l', were synthesized s a t i n g  from 2.3'-anhydro- 
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1 A great many efforts have been made to synthesize phosphonates and investigate their 

biological activities as analogues of natural phosphates in both "no" isosteric" and 

"irosteric" systems. These phoophonates Inethylene substituted for oxygen of the phosphates) 

may function in metabolic regulation or perturbation, since they are incapable of being 

hydrolyzed by the ordinary enzymes involved in phosphate cleavage. 

Various phorphonate analogues of metabolically important phosphate cmpounds have been 
2 

synthesized. only a few examples of phosphono methyl replacement of an anmeric carbon of a 

carbohydrate are knwn and there are none reported for a nucleoside. 

we postulated the follaring structure as the transition state for the condensation reaction 

of orotic acid and phosphoriboaylpyrophosph.taIPRPP1 in the biosynthetic pathway of 

pyrimidine nucleotide. Then we synthesized nucleosides having a phosphono methyl group st 

the C-1' position, which may inhibit or regulate the enzymatic reaction. We designed a 

compound (A) as a key intermediate for the synthesis of transition state analogues of the 

condensation reaction. This intermediate could also be transformed into other types of 

phosphono nucleosides 1i.e. arabino, deoxy-rib and rib0 t ~ e l .  

orotic Acid and PRPP 

Now we report the first examples of the synthesis of phosphono nudeosides and phorphono 

methyl derivatives of nucleoside substituted at the anomeric carbon. 

we chore 2.3'-anhydro-l-~-D-f~-~ctofu~anosyl vracil (1) as a starting material which wz$ 

easily synthesized from D-fructose by two steps! Selective protection of the 4'- and 6'- 

hydroxy group of 11) was performed by the Markiewisz method? Silyl protected 12)' was 

obtained by treatment with 1,3-dichloro-1,1,3,3-tetrais0pr0pyldisil (53% Yield). The 

position of silyl protection was confirmed by further transformation of (21 to its acetate 

( 3 )  by acetic anhydride and pyridine. The NllR rpestnrm shars its methylene protons of C-1' 

as an AB quartet lJ=12.29Hzl at 4.32 and 4.60ppm. 
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~esylation of (2) by methanesvlfonyl chloride in the presence of triethylamine in methylene 

chloride gave mesylate I41 in good yield. Compound 14) was transfomed to (5) by treatment 

with KI in D m  (76% yield). An Arbuzov reaction of 151 in triethyl phosphite gave only a 

trace amount of phosphonate 161fi probably because of steric hindrance at the C-1' position. 

The silyl protected primary alcohol (21 was oxidized to the aldehyde (71 using DMSO-DCC with 

a catalytic amount of CF CCOH and pyridine in benzene (978 yield). Purification of the 
3 

product by silicagelcolumn chromatography eluted with CH C1 :CH OH (9723 to 90:lOI afforded 
2 2  3 

an isomeric mixture of the hemiacetal 181. An aldehyde equivalent (81 was condenced with 

diethylphosphite and/or dimethylphosphite in Tm in the presence of triethylamine7 to give 

(91 and (10) as their isomeric mixture (944 yield and/or 91% yield, respectivelyl. The C-P 

bond formation was supported by the coupling constants between proton the at C-1' and P, and 

the hydroxy proton and P, for example, JH-l,,p =12.5Hz and J =14.4Hz in case of an isomer 
C-H,P 

of 19). The hyd=xy group at C-1' was removed in two steps either through an imidazole 

thiaester (11) or a phenoxy thiocarbonate I121 follared by a hydride reduction which resulted 

in the formation oi (61. 

Dimethylphosphonate 114)' coda be obtained from 110) through the thiocarbonate 113) followed 

by hydride reduction. Cleavage of the silyl protecting group of 16) and (141 afforded their 

c~rresp~nding triester type dialkylphasphonates (15)' and (161'~ in 64% and 94% yield, 

respectively. 

The diester type of compound 1 1 7 1 ~ ~  was obtained by selective demethylatian of (16) by 

refluxing with t-butyl mine. Treatment of (6) and/or (14) with trimethylsilyl iodide gave 

only the free acid analogue of the phosphono nuceloside 1181'~ in 83% overall yield from (61 

and in 65% yield from 1141. 

These anhydro phosphono nucleosides are also very useful as key compounds far synthesis of 

other types of phosphono nucleosides. 
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