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a-Triflates of 3-azido- and 3-fluoro-y-&tones with potassium carbonate in mqhanol give mainly contrasting 
elimination products, rather than oxetanes; a methyl 3-azido-oxetane-2carboxylate was isolated in low yield 

Oxetane nucleosides. such as the natural product oxetanocin and its analogues, constitute a novel class of anti- 

viral compounds with activity against HIV. human cytomegalovirus and Herpes simplex IL1 The ring contraction 

of a-trifluoromethanesulphonate (triflate) esters of y-pentonolactones to methyl oxetane carboxylic esters, 

initiated by potassium carbonate in methanol, proceeds in good to excellent yields for a range of substrates with 

hydrogen, all@* and oxygens.4 substituents in the pposition. Considerable interest has centered both on the use 

of highly fimctionalized oxetanes in nucleoside synthesis.s and in the clinical application of azido and fluom 

substituted nucleoside analogues as antiviral agents.6 In view of these considerations and in order to determine the 

scope of the ring contraction reaction, the p-fluoro lactone (1) and the p-azido lactones (2) and (3) were 

syntbesised. This paper reports the attempted ring-contraction of their trifluoromethanesulphonyl esters as well as 

the synthesis of an azido-oxetane (4). 
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Both lactones (1) and (2) were synthesised from the readily accessible D-arabinofuranose derivative (5)7 in which 

only the C-3 hydroxyl group is unprotected. Introduction of fluoro and azido substituents at C-3 with retention of 

configuration was achieved by a double inversion. Pyridkdum chlorochromate oxidation of the D-arc&c sugar 

(5) to the 3-ketone, followed by reduction with sodium borohydride, gave exclusively the D-lyxo sugar (6), 

[a]$0 +7.9 (c, 1.20)8 [Lit.9 for L-’ isomer -5.0 (c, 1.211 in 93% yield over the two steps. Esterification of (6) 

with niflic anhydride afforded the divergent intermediate 0 in 95% yield 
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Synthesis of azidolactones and reaction with potassium carbonate in methanol. Treatment of D- 

lyxu triflate (7) with sodium axide in DMP gave the arabino axide (8). [m.p. 37-39oc, [a]$0 +10.3 (c, 1.30)] in 

87% yield. The protecting groups were removed with aqueous trifluoroacetic acid and the lactol was oxidised to 

an axido lactone with bromine in buffered aqueous dioxane. The primary position was then reprotected using rerf- 

butylchlorodiphenylsilane with imidazole as base, to give the silyi lactone (2). ([a]# +20.9 (c, 1.20 in 

CHC13)) in 44% yield over the 3 steps. te Treatment of (2) with ttiflic anhydride in dichloromethane in the 

presence of pytidine gave the ester (9) which, when subjected to potassium carbonate in methanol underwent 

elimination to give the unsaturated P_azidolactone (lO);t* no axidooxetanes were isolated. 

a) FCC / CH2Clz /4A Sieves; b) NaBQ / EtOH; c) nz0 / pyridine / @Cl2; d)NaW / DMF; e) aq. ‘I’& r) aq. diexfqte / 
Br2 / Ba (OCOPhh; 9) rerr-BuPhzSiCl I imidazole / DMl? h) Me-OH / KzW. 

me m&gous rib0 lacxone (15) was synthesised from the protected atido ulfofuranose (ll)** in seven steps. 

Removal of the exocy& acetonide with aqueous acetic acid furnished the monoacetonide (12) in 82% yield 
* [m.p.73-7YC, [a]D*o +76.0 (c. 1.02 in acetone), Lt. 13 m.p.76-77eC, [a]Dm +lll (c. 1.5)]. The diol(12) was 

cleaved u&g sodium periodate in aqwou~ ethanol; the lesulting aklehyde was reduced with sodium borohydride 
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a) q AcOW, b) NaIO4 / aq ELOH then NaB& / BtOH; c) aq. TFA then aq. dioxaue / Br2 / Ba (OCOPh)2: d) ‘BuPh#CL 

imidazole / DMF; e) T&O / pyridine / CH2C12; f) KS03 / MeOH: g) NaOCOCF3 / DMF then MeOH I wet Si&; 

h) NaBH4 / EJOH. 
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to give the azidoribofuranose (13). [(m.p. 46-47uC, [a]D*o +130.4 (c, 0.97). Lit.14 an oil - no rotation quoted] 

in 80% yield over the two steps. Hydrolysis of the remainiig acetonide group using aqueous trifluoroacetic acid 

was followed by oxidation of the lactol with bromine in a buffered aqueous dioxane solution affording the 

hydroxylactone (14) ([a]D*o +156.7 (c. 1.54 in acetone)) in quantitative yield 

Protection of the primary alcohol of (14) by ten-butylchlorodiphenylsilane and imidaxole in dimethyl formamide 

gave the hydroxylactone (3) [m.p. 3ouC, [aID% i63.3 (c. 1.90)] in 53% yield.15 Ekterification of the 2-position 

was effected with trifluoromethanesulphonic anhydride and pyridine in dichloromethane forming (15) as an 

unstable oil. On treatment with potassium carbonate in methanol, this rib0 triflate (15) gave principally the same 

elimination product (10) as the arabino niflate (9). arising from base induced elimination of trifhc acid. 

However, the ring contracted material (4)16 [a]D *o +35.4 (c. 1.25) was also isolated [lo% yield]. The 

stereochemistry of the oxetane (4) was determined by elaboration to the bis-silyl tthtr (16)” by mduction of the 

ester function followed by silylation. The bis-silyl ether (16). [a]D*o+8.6 (c, 1.45). was shown to be 

unsymmetrical both by the number of lines in its t3C spectmm and by its non-xero optical rotation, proof that this 

product arises from ring contraction with inversion of configuration at C-2 of the lactone (11). The lactone (2) 

was also synthesised by epimerisation of lactone (3); reaction of triflate (11) with sodium trifluoroacetate in 

dimethyl formamide, followed by workup with methanol and silica, afforded the lactone (2), identical 

spectroscopically to that produced from D-arabinose. 

Synthesis of the fluorolactone (1) and reaction with potassium carbonate in methanol. 

Treatment of (7) with tetrabutylammonium fluoride in tetrahydrofuran resulted in displacement of uiflate by 

fluoride and simultaneous removal of the silyl protecting group to give (17), [m.p. 65-67oC, [a]$0 +18.1 (c, 

0.95)]. The primary hydroxyl group in (17) was reprotected as a benxyl ether by reaction with benxyl bromide 

and sodium hydride in tetrahydrofuran to give the fluoro-arabinose (18), [a]Dm 3.1 (c, 1.50) in 90 % yield over 

the two steps. Hydrolysis of the acetonide group in (18) with aqueous trifluoroacetic acid, followed by oxidation 

of the resulting lactol with bromine afforded the lactone (l), [rap. 46-48.5OC, [CZ]D*’ +8.0 (c, 0.85)] in 83% 

yiehi.t* All attempts to synthesise the a-triflate ester (19) resulted in an in situ elimination to the stable crystalline 

enol triflate (20), [m.p. 44-45cC, [a]#) -42.6 (c, 0.90)] in 88% yield;” no ring contracted products were 

isolated. 

a) NBQF / THF; b) BuBr / DMF / Nat-k c) aq. TFA: a) Bra /barium beamate / aq. dioxan; e) TfsO / pyridine / CHsCl2. 

In summary, the p-axido lactone ttiflates (9) and (15) mainly undergo elimination of triflic acid on treatment with 

potassium carbonate in methanol whereas the p-fluoro lactone (19) eliminates hydrogen fluoride to give a stable 

enol triflate; at best, only very low yields of oxetanes were obtained in these reactions. Alternative approaches to 

the synthesis of fluoro- and axido-oxetane nucleosides are being explorecLp 
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