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Ah&n& l%e reaction of l-(Sazido-5d~-O-~~~~l)u~~(3) with ttiphettyl phoephite afforded a cyclic 
phosphoratte (6) rather than the anticipated Y-phosphoramidolyxoside (4). llte structure of this npclcoside analogw 
with penta-awrdinated phosphorus is based on ‘H, UC and “P NMR spectra. 

In the tremendous efforts directed toward the discovery of efficient anti-HIV agents it was found 

that certain inactive nucleoside analogues could be activated by simple chemical phosphorylation’. 

Another approach to improve the therapeutic potential of the nucleoside analogues is directed to the 

design of phosphate-modified derivatives which may penetrate the cell membrane and liberate the bio- 

active nucleotides intracellularlys. It was found that certain phosphoramidate nucleoside analogues are 

potent inhibitors of viral proliferation 3. On the other hand, the phosphoramidate derivatives of 

chemotherapeutic nucleoside analogues are also of interest regarding the enhanced enzymatic and 

chemical stability of the P-N bond4. In this respect we became interested in nucleotide analogues having 

3’- or Y-oxygen replaced by nitrogen atom suitable for preparation of the respective phosphoramidates’. 

In extension of our previous work we planed to prepare the 5’-phosphoramidates starting from 1-(Sazido- 

-5-deoxy-3-0-mesyl-0-D-arabinofuranosyl)uracil(1)5 and l-(5-azido-5deoxy-B-lyxofuranosyl)uracil(3)5 by 

using the descrii coupling of azides and triphenyl phosphite and the conversion of the initially formed 

5’-phosphite imines into the phosphoramidatesby a mechanism similar to the Michaelis-Arbuzov reaction’j. 

In the present communication we report on these studies and the unexpected formation of the first 

nucleoside analogue (6) having penta-coordinated phosphorus. 

While the reaction of (1) (I+=O.3O,CH~CQMeOH=lOzl) with triphenyl phosphite in dioxane at 

1oooC gave the expected 5’-phosphoramido product (2) (&=0.26) in good yield (87%), the reaction of 

rjxo-nucleoside (3) (ft=O.18) in the same reaction conditions gave the product of surprisingiy high t.1.c. 

mobility (&=0.58). The expected structure (4) of the product was ruled out on the basis of the ‘H, lsC 

and 31P NMB spectra’. The ‘H NMB spectrum shows a two signals as doubletdoubletdoublet centered 

at 6u 4.89 and 6u4.52 ppm. The assignment of these signals to the H-3’ and H-2’ is readily made with 
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aid of COSY spectrum . The appearance of coupling between the phosphorus and 2’- and 3’-sugar ring 

protons (3JrB_s.=24.9 Hz, 3JpS,=15.4 Hz) and absence of OH signals suggested C2’-0-P and C3’-0-P 

connections in the molecule. This together with the observed small coupling constant between H-l’ and 

H-2’ (J,,,,=2.4 Hz) are in accordance with the phosphorus containing cyclic system, &attached on C-2’ 

and C-3’ atoms of the sugar moiety. The assignment of Catom signals in 13C NMR spectrum is supported 

by heteronuclear ‘H-13C experiment. The resonances attriiutable to the C-2’ and C-3’ exhibited downfield 

chemical shifts (cca 3 ppm) relative to dihydroxy compound (3)5, in accordance with phosphorylation 

deshielding effects. The signals of Gatoms of the two phenyl groups indicated their nonequivalence arising 

from their attachment on the rigid structure. The broadband ‘H decoupled “P NMR spectrum shows a 

singlet signal at 6 -54.3 ppm, characteristic of penta-coordinated phosphorus’, whereas in coupled 

spectrum this signal appears as multiplet with ‘H-“P coupling constants of ‘J,,=24.2 Hz and 

35 ,,,=15.2 Hz The tricyclic structure (6) with pen&coordinated phosphorus would provide a logical 

explanation for the observed spectroscopic data. The reaction is believed to proceed via initially formed 

phosphite imine (5) and its subsequent reaction with sterically conveniently oriented iyxo-hydroxyl groups 

(Scheme 1). 
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To the best of our knowledge no ekmple of the corresponding system in the nucleoside field has 

been reported to date, although penta-coordinate phosphorus compounds are known since the pioneering 



2745 

work of Ramirez on the preparation of stable phosphoranes’“. 

In the light of the found conversion of (3) into (6) we did not exclude the possibility of formation 

of the cyclic 1,3_oxazaphosphoranes [A3 and $1 with participation of 2’- or 3’hydroxyl group in (7) 

and (9), respectively, although in the reaction of (1) with triphenyl phosphite we were not able to detect 

the formation of such product. It is well known that the solvolysis of esters of phosphoric acid is 

profoundly enhanced by neighboring nucleophilic group”. Based on this fact we assumed that the presence 

of suitable nucleophilic group, such as benzamido group” in (7) and (9) should result in intramolecular 

nucleophilic ring opening of [Al or @tl, if formed, giving the oxazolines (8) and (lo), respectively. The 

structures of oxazolines (8) and (10) obtained in the reactions of (7) and (9) with triphenyl phosphite were 

compared with (W) and (14) prepared independently by heating of mesylates (11) and (U) in DMF 

(Scheme 2). 
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ii L (9) R’=N3, R*=H, RS=NHBz + (1 O)R’=NHP(O)OPh 

(12)R’=N,, R*=Ms. RS=NHBz + (1 4)R1=N3 

Reagents and conditions: i, (PhO)SP / dioxane; ii, MsCl / py; iii, DMF, A 

The selected ‘H NMR data for oxazolines (8), (lo), (W) and (14) presented in Table I, clearly show the 

structurally similar neighborhood of H-I’, H-2’, and H-3’ protons in (8) and (W) as well as in (10) and 

(14). 
In conclusion, we report on the preparation of a novel type of cyclic nucleoside analogue (6) the 

containing penta-coordinated phosphorus, and present the hulirect evidence for the formation of the 
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Table I Selected chemical shifts (in ppm) and coupling constants (in Hz) of oxaxolines (8), (lo), (13) 

and (14) in DMSO-d,. 

Compound H-l’ H-2 H-3’ 35 17 35 X3 3JY ,. 

(8) 5.84 5.46 4.76 2.95 8.80 4.94 

(19) 5.76 5.09 5.24 2.45 8.45 4.45 

(13) 5.98 5.59 4.80 3.00 8.85 4.85 

(14) 5.88 5.16 5.26 2.65 8.80 4.60 

1,3-oxaxaphosphorane intermediates [Al and Dil in the conversions of (7) and (9) into oxaxoline 

derivatives (8) and (lo), respective@ Further studies on this type of cychc phosphorane are currently in 

progress. 
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