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ustract - New phosphano nucleosides, phosphono methyl derivatives of 
arabinafuranoryl- and of deoxyribofuranosyluracil. substituted at C-1, 

position uere syntheslced. 

Considerable interest has developed in the preparation and investlgatian of phosphanic 

analogues of naturally occurring phosphates m recent years? These phasphonates imethylene 

substituted for oxygen of the phosphates) may possess possibilities for metabolic r e p -  

latian or perturbation owing to their geometrical slrnllarity with the phosphates and ro the 

lncapabillry of being hydrolyzed by the ordinary enzymes at the carbon-phosphorous bond. 

We have recently reported the first example for the synthesis of phosphono nucleasldes, 

phosphono methyl derivatives of anhydro nucleoside substituted at the anameric carbon, as  the 

transition state analogues in the condensation reactlon of orotic acid and phospho- 

ribosylpyrophoSphare (PRPP) catalyzed by oratate phosphoribosyl transferase in the bio- 

synthetic pathway of pyrimidine nucleotide? 

AS a part of the preparation of phosphono nucleosrdes as the transitmn s t a t e  analogues for 

the enzymatic reaction, we made an approach to the synthesis of arabina type and deoxyrlbo 

type phasphana nucleosides, phosphono methyl derivatives of arablnofuranasyl- and of deoxy- 

ribofuranosylura~il subsf~tvred by phasphona methyl at the anomeric carbon. w t h  their bic- 

logical and synthetical interest. 

arabina type 

The arablno type nuclosides, 1 ' - d e a x y - 1 ' - p h o s p h u n o - 1 - 0 - D - f N ~ t t f f f a a a 1 1 ,  were easlly 

synthesized from 2.3'-anhydro-l'-deoxy-l'-phosphono-l-E-D-fructofuranosyluracils (11 and/or 
2 

(21. Their synthetic processes were summarized in Scheme 1. 

Treatment of (1) and/or (2) with 3N hydrochloric acid r n  ethanol gave the triester type of 

phosphano nucleosrdes (ji3 and/or (414 LD 02% and/or 76% yleld, respectively. Struztures of 

those compounds were ascertained by further rransfomatlon to rhelr esters ( 5 1  and 161. 
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~onoester t w e  of phasphono nucleaside, completely free phosphoric acid, 171: was obralned 

by treatment of 151 and/or (61 with trimethylsilyl iodide. 

Dlester type of phasphono nucleoside 1 9 ) ~  was synthesized from I l l  by t w o  steps . partial 
7 

hydrolysis of  phosphonate by t-butylamlne to 181 and subsequent cleavage of t h e  2.3'-anhydro 

band of 161 with 3N hydrochloric acid. in 95% yield. 

On the other hand, the synthesis of deoxyriba type of phosphona n u c l e o s ~ d e s  was tried by 

two d i f f e r e n t  routes. The first approach was summarized in scheme 2. 

Scheme 2 
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Benroylation of (21 vith benzoyl cyanide and trierhylamlne in acetonitrile gave (10) in 75% 

yield. Cleavage of the 2.3'-anhydro band by 2N hydrochloric acid gave an arabino type of 

phosphono nucleoside (111, nearly quantitatively. Removal of the 3'-hydroxy group was 

achieved by two steps with the transformation to thimarbonate 112) by pheny 

chlorothiocarbonare and subsequent hydride reduction with tri-n-butyltin hydride resultinq in 

a formation of 1131 in 46% yield. Hydrolysis of (131 with basic mediwn afforded triester 

type of phosphono nucleoside (141 in contamination with the product derived from the 

elimination of uracil moiety. 

Mother approach for the synthesis of deoqriba type of phosphono nvcleos~den was performed 

by the application of Fields reactlon for the selectively protected hemiaceral and subaequenr 

hydride reduction of thioeeter.Gheme 31 

sci-e 3 

YN - 
OCH, 

+ b  
< b 

3'-ueoxy-1-B-D-fructofuranoryluracil 1151 was treated vith 1.3-dichloro-1.1.3.3-terra- 

isoprapyldiriloxan in the presence of imidazole to give a selectively protected alcohol 1161 

in 50% yield. oxidation of 1161 with DMSO-DCC followed by silica-gel column chranatography 

eluted vith CH c1 .CH OH 197:31 afforded the aldehyde hemiacetal 1171 as its isomeric 
2 2 '  3 

in 94% yield. C-P bond formation was accomplished by ~ieldr reaction by condensing 



117) and dimethyl phosphlte in the presence of triethylamlne to give 1181 in 76% yleld. ~h~ 

hydroxy group at C - 1 '  i ios removed by two steps through imidazale t h o e s t e r  119) and 

subsequent hydride reductmn with tri-n-butyltin hydride resulting i n  a formation of (20) 

in 77% yield. Deprotection of the srlyl group in 1201 with tetra-n-butylammonium fluoride 

afforded trieeter type of phosphana nuc~eoslde 1 1 4 1 ~  in 68% yle~d. 

~h~ diester type of phosphano nuc~easide 1221" was obtained by treatment of 120) wlrh 

e-butylamine and subsequent deprofection of 1211 with tetra-n-butylmonium fluorlde in 

42% yield. 
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