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Summw Related to antiviral antibiotic oxetanocin, 1-0-acctyl+D-erythrooxetanose was 

synthesixed in two different methods, and coupling reaction with silylated adenine provided OT- and 

B_L-threo~~ladeninesviaanunusualn~~groupparticipatioa. 

In connection with oxetanocin (1) possessing prominent antiviral activities as well as a novel nucleoside 

structure,1 our extensive investigatiotr2 has also been focussed on developments of an oxetanose (four membered 

ring sugar) chemistry. Up to now, only few informations have been known about chemical features of this new 

sugar series. During chemical modifications of oxetanocin by Nippon Kayaku group, epinor-oxetanocin (2) 

carrying &~threooxetanoside as a su8ar moiety has been found to exhibit more potent antiviral activities than 1.3 

This observation prompted us to start syntheses of oxetanoses and evahrate their effect to biological activities. 

Along this line we have synthesixed a representative Derythrooxetanose, however its glycosidation with silylated 

adenine derivative did not afford an expected oxetanosyl adenine, but furanosyl adenines were obtamed via an 

unusual acyloxy group participation. We describe herein our synthetic process. 

OXETANOCIN (1) EPINOR-OXETANOCIN ERiTHROOXETANOSE 

The known diietonide (3)4 was partially hydrolixed, and again protected in two steps to 4,s which was 

further converted to the cormspondii Dghrcitol derivative (5). Selective protection of the three OH groups in 5 

afforded an alcohol (6)s in over 90% yield. This acyclic compound was ibrther derivatixed in four steps to afford a 

mesyl ester (7)s Cyclization of 7 took place in the desired direction to an oxetane derivative (8)s in 38% yield. In 
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a. i) 2%H2SO4, room temp. (98%); ii) nBu2Sn0, than BnCI, nBu4NBr I PhH, retlux temp.; iii) MPMCI, NaH I DMF. room temp. (82% in two 
steps). b. i) 4N HCI - THF, room temp., two days; Ii) NaBH4 I aq. dloxane, room temp., 15 h (72% in two steps). c. I) 2.2- 
dimethoxypropane. oat TsOH, MS 4A I Wne. d. i) Bnb, NaH I PhH, retlux temp., 13 h m%); ii) (Ph3P)3RhCl, DABCO I aq. EtOH, 
MUX temp., 1.5 h, then HgC$ HgO I aq. acetone. rwm temp., 20 min (gS%); iii) MCI, pyr. I CH2C12, room temp., two days (97%); hr) 

DDO I CH2Cl2 - YO.room temp., 2 h (91%). e. NaH I PhMe. retlux temp., 15 min (36%). t. I) 2% H2SO4 - dloxane, SOOC, 3 h (as%); ii) 
Ph3P. CC14 I pyr.. 5S°C, 75 min (83%); Iii) LlAIH4 I EbO, 4OC. two days (SO%); iv) Swem oxld. (97%). 

the next stage, the acetonide function in 8 was removed, and then the resulted diol was transformed into a methyl 

ketone (9) in three steps. 

Thii methyl ketone could also be synthesixed by a different route which involved the cyclixation of an epoxy- 

alcohol (13)6. The crystalline dial hydrate (10)’ was treated with ethylidenephosphorane to give a mixture of 

olefinic products. Without separation, the mixture was submitted to DIBAL reduction to afford 11 (ca. 2 : 1 

mixture), and the primary OH group was protected with benxyl group to give 12. Treatment of 12 with mCPBA 

effected epoxidation to provide a mixture of epoxy-alcohol (13). After alkaline treatment of 13, the crude product 

was subjected to Moffatt oxidation to give a mixture of 9,145 and 155 (ca. 1 : 1 mixture) in 18, 14 and 25% 

yields, respectively.9 Baeyer-Villiger oxidation of 9 so far obtained gave rise to l-O-acetyl derivative (16)s in high 

yield, which was hydrogenated to afford I-O-acetyl+D-erythrooxetanose (17).8 

According to our methodology used in the total synthesis of 1,2 the erythrooxetanose (17) was fully acylated 

to 188 which might be applicable to the glycosidation via the seven-membered ring participation as depicted in [A]. 

In Lewis acid (SnCl.,t)-mediated N-glycosidation with N-benxoyl-bistrimethylsilyladenine, any formation of 

oxetanosyl adenines could not be monitored on tic, but a mixture of 9-(L-threofumnosyl)adenines was obtained in 

71% yield. The mixture could be separated as their tetrabenxoates (20,2 1) in 75 and 17% yields. Their structures 

were unambiguously confirmed by comparison of the spectral data and optical rotations with an authentic 9-(D- 

threofuranosyl)adenine tetrabenxoates synthesized by the known procedure.10 Inversion of the configuration at CJ 

position suggested the ring expansion might pass through an acyclic intermediate [B] generated by the acyloxy 

group participation from C4 position, followed by recyclization to afford preferentially less strained ftuattose 

R’ -AdBzs $1 H 
R’ - H. R2- AdBz2 
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8. i) PhsPEtBr. nBuLi I THF. -3@C - MUX temp.; ii) DIBAL - H I PhMe, -31% - room temp. (37% In two steps). b. nB+nO I PhMe. MUX 

@mP., 23 h. then BnBr, nBu4NBr. 35 h WO%). c. mCPBA/ CH2C12,4°C, 35 h (10096). d. 9 aq. KOH I DMSO, 150%. 50 min; II) Mdf&t 

oxid.. 8. mCPBA I CH2C12.4°C. two days (97%). f. H2, W-black I MsOH, room terrq~.. 5 h (88%). g. I) phraksyl chloride, pyr.. 40c, 20 h 
68%); ii) ethyl 2,2-dlrMhyimalonyl chloride, pyr. / CH2Cl2. room hemp., 18 h (73%). 

derivative than the correspondii oxetanose, though it was not clear that the process took place before or after the 

N-glycosidation.11 This ring opening of the oxetanose has not been observed in usual fbranose and pyranose 

sugars, thus, the chemiizal feature of the oxetanose may be similar to that of p&tones. Further synthetic studies on 

oxetanosyl nucleuaidea is still ge on. 

This research has been supported in part by grants from the Ministry of Education, Science and Culture, to 
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