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Abstract. The 4-substituted pyrimidine 2',3'-dideoxy-2*,3'-didehydronucleosi- 
des 3 - lo have been synthesized and the activity of compounds & - lo 
against HIV evaluated. The synthesis of the 5'-phosphate derivatives 13 -u 
was also reported. 

In recent years the interest towards the 2',3'-dideoxy- and 2',3'-dideo- 

xy-2', 3'-didehydronucleosides (d2- and dlnucleosides) is increased more and 

more because some of these compounds have shown promising results as selecti- 

ve inhibitors of the replication of the human immunodeficiency virus (HIV)l. 

Improved syntheses of dlnucleosides have been recently proposed' and, 

with the aim of obtaining new chemotherapeutically viable derivatives, some 

structurally correlated analogues, both sugar3 and base modified4, have been 

synthesized. 

As a part of our program concerning the synthesis of new pyrimidine 

nucleoside analogues5, we wish to report here the syntheses of compounds 

3 - x. In addition the 5'-phosphorylation of compounds 8 and p using a 

slightly modified Tener's procedure6 is described. 

Recently we reported the synthesis of &!jc using the adduct of 

triphenylphosphine (PPh3) and CC147 as chlorinating agent of the C-4 of the 

base. We also reported that the conventional chlorination conditions' to 

prepare 1 were unsuitable, occurring the concomitant cleavage of the 

N-glycosidic bond, which in d2T and d4T is less stable than in dTg. In this 

paper the use of the adduct PPh3/CC14 is extended to the chlorination of the 

C-4 of the d4T in order to synthesize a useful reactive intermediate for the 

synthesis of base modified dlnucleosides. The treatment of 5'-0-(4,4'-dime- 

thoxytrityl)-3'-deoxy-2' ,3'-didehydrothymidine (2, DMTr-d4T)lD with PPh3/CC14 

led, in essentially neutral conditions, to the formation of the 4-chloro 

derivative 2 in 85 % yield. 

Compound 3, left in contact with a solution of methanol/triethylamine 

(9:l) or with ethanethiol/triethylamine (9:l) afforded 3 and a respectively, 

in almost quantitative yields. Analogously, treating 3 with sodium 

dimethylmalonate in tetrahydrofuran the derivative Z. l1 was obtained. 
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Reagents and conditions: i, PPh2 (1.2 eq), CC14, 1 h reflux; ii, HCl, 
(0.7 eq), CHC12, 15 min, 0 'C; iii, CH20H/Et3N (9:l) 8 h, room temp.; 
iv, EtSH/E$N (9:1), 5 h, room temp.: v, sodiumdimethylmalonate (1.2 
eq) in THF,lO min, room temp.; vi,2-cyanoethylphosphate (pyridinium 

salt, 2 eq) in pyridine, 4 h, room temp.. 
* Based on consumed starting material. 
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In order to remove the 5'-DMTr group from compounds ~,~,~,2. we tried the 

commonly used acid reagents on d2- and d4nucleosides (i.e. 80% aqueous acetic 

acid or ZnBr2/dioxane), unfortunately observing extensive deglycosylations. 

The goal was reached using hydrogen chloride in chloroform12 thus obtaining 

the derivatives 4, 8, 9, &Q. Nucleoside 4 reacted (15 min, 0 "C) with 

methanolic ammonia to give d4C5me in almost quantitative yield. It should be 

noted that the preparation of d4C5me following the steps 2+2** (overall 

yield 61 %) furnishes a valuable alternative to the already reported 

synthesis13. 

Compounds & and e were converted into diesters && and u using as 

phosphorylating reagent 2-cyanoethylphosphate6 (pyridinium salt) in the 

presence of dicyclohexylcarbodiimide (DCCI). The conventional treatments to 

remove the 2-cyanoethyl (CNEt) group from && (12) with NaOH aq. (1 M, 1 h, 

room temp.) or NH40H cont. (1 h, 50 'C) afforded respectively d4T-5'-monopho- 

sphate (d4T-MP) or a mixture of d4C5me-MP and d4T-MP. We succeeded to 

convert, in high yields, && and u into u and u respectively using 1,8- 

-diazabicyclo[5.4.0]undec-7-ene (DBU, 6-7 h, room temperature). 

lH, 13C NMR and CI mass spectra confirmed the structures of all the 

synthesized compounds16. 

Compounds 8, 2 and &Q were tested against HIV C8166 cells. None of 

these compounds, tested at cont. varying from 5 to 50bM, displayed any 

significative antiviral activity. 
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