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summary: Approaches to representative examples of 3’-isomeric dideoxynucleosides with T(S),3’(R) and 
2’(R),3’(S) absolute stezochemistry have been developed. These are among the first cases of kuneric 
dideoxynucleosides with the base moiety at the 3’-position. The chemistry developed has generality and can be 
applied to the synthesis of other related isomeric nucleosides. 

Considerable attention has been focused recently on the synthesis of novel dideoxynucleosides with the 

realization that compounds of this family are potential inhibitors, as their triphosphates, of HIV RT.l-4 

Although numerous dideoxynucleosides have been prepared and investigated for their antiviral activity, the 

search still continues for new structures that have the potential for anti-HIV activity and that are related to the 

natural deoxynucleosides. Recent studies in our laboratory and elsewhere have focused attention on the 

synthesis of novel isomeric dideoxynucleosides, including anti-HIV active isodideoxyadenosines. when there is 

transposition of the base or the -CH20H from the normal to a different position in the carbohydrate 

component.5-13 Such dideoxynucleosides may also be looked upon as isomeric with respect to transposition of 

the endocyclic oxygen atom. One class of isomeric dideoxynucleosides, not previously studied, involves the 

arrangement of the base moiety, not at the normal anomeric position, but at the 3’-carbon (Scheme 1) and this 

communication is concerned with the development of approaches to enantiomers of this family of compounds. 

Synthesis of the 3(R)-(&mlno-9H-purin-9-yl)tetrahydro-2(S)-furanmethanol 1 ( B = admine) involved 

glycosylation of the appropriately tailored carbohydrate 10 with adenine. Compound 10 was synthesized in 

nine steps from D-ribose (Scheme 2). This synthesis commenced with the quantitative preparation of the methyl 

glycosides of D-ribose and their subsequent conversion in 71% yield to 1-deoxyribose (l&anhydroribitol) 4 via 

modification of a procedure by Bennek and Gray. l4 Selective benxoylation of the primaty hydroxyl group of 4 

by treatment with less than one equivalent of benzoyl chloride in pyridine provided the 5-0-benxoylated 
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compound 5 in 60% yield. The next step involved the monosilylation of the Zhydroxyl group of compound 

5 using TBDMSCI (1 equiv) in the pmsencc of DMAP (0.5 equiv) and a slight molar excess of trkthylamine to 

give a 2;l separable mixture of 6 and 7, mspectivcly, in 55% yield. While intermediate 6 is the precursor of 

the T-isomeric sex&s of this paper, compound 7 may provide entry into 2’-iscn~ric dcoxynuckosides. 

Intert&iates 6 and 7 were differentiated by 13C and lH NMR data. However, the desired monosilyl 

compound 6 could be obtained in about 80% yield, and almost exclusively, when the reaction conditions were 

changed to ‘l’BDMSCl(1 equiv) in pyridinc. Treatment of 6 with tosyl chlori& and pyridine afforded 8 in 

89% yield. None of the regioisomer, which could arise from the migration of the silyl group during the reaction, 

wasdiscemedinthc lHand ~3CNMRspectraof 8. Compound 8 was dcsilylated with fluoride ions (80 8 

yield) and then converted quanti~tively to its thiocarbonyl-imidaxolide ester 9 which was deoxygenated with 

Bug&H and AlBNlS inrefluxing toluenc to give 10 in 55% yield. Interestingly, under the conditions of 

the reaction, small amounts (< 10%) of the cis and trans isomers of the 2-tosyl compounds 11 wat ah0 
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(i) HCI {O.l eq), MeOH, 12 h; (ii) HMDS (14 q), ThdSCl(0.5 c@, 125 “C, 12 h; (iii) Et@H (2,s a, ThMl”f 
(1.3 cq), cH3CN, 24 h; (iv) BzCl (0.8 eq). pyr, 1 h; (v) mDMSQ (1 eq), DMAP (0.5 eq), Kt3N (1.3 e& 
DMF-CH~CB~ (4: l), 6 h; (vi) TsU (1.5 eq), pyr, 0 OC, 15 h; (vii) E@VF (1.5 aq), CH3Cb& 1 h; (iii) ~QCS 
(1.5 eq), (CHU)2, 85 *C, 3 h; (ix) n-BugSnH (2.0 o@, AIBN (0.8 eq), toluene, 120 ‘C 4 k (x) &etune (1.5 
eq), K2CC3 (2.0 eq), l&crown-6 (1.0 eq), DMF, 90 Y!, 9 h; (xi) NaOMc (0.2 eq), MeCH, 5 h. 
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producad. pxemmably through a mdical pathway involving migration of the tosyl group. Coupliig of 

a&nine with 10 was carried out in the pnxcncc of 18-crown-6 and K2CO3 in DMP to give, after deprotcction 

(NaOhW MeOH), purification by ~~crscd-phase HPLC (PRP-1) and uystaUiz&on (ethanol). 3’Godd.A (1, B 

= A). The structure of optically active 1 was confirmed by its W spectrum, extensive 1H and 13C NMR 

data, mass spcclral mulccular ion and ckxxntal analysis. l 6 

The approach dcvclopcd for the synthesis of 3(S>(6-amino-9H-purin-9-yl)tctrahydro-2(R)-furann~thanol(2, 

B=A)utiGzcdcarbohydmtcpnxmsor 15 in the !Inal coupling reaction with adtninc (Scheme 3). Compound 

15 was prepared in 5 steps from D-ribosc. The key step in this pnparation was the acidcatalyzed rearrangement 

of I2 to l3 (60% yickl, 70% conversion), which apparently arises from the acid-catalyzed ring-opening by 

attack of methanol on C-l followed by won via nucleophilic displacement of the tosyl dt by the 

Zhydroxyl group.10 The proton NMR spcctmm of 13 showed two sharp sh@ets at 3.45 and 3.47 ppm 

corresponding to the two ethyl groups of the acctal and a doublet of doublets at 3.79 and 4.03 ppm which 

were assigned to the ring methylcnc protons. Cam* I3 was transfornxd to the bis-tosylatc &rivativc 14 

(82% conversion) by treatment with tusyl chloride and pyridinc at room temperature for 12 h. Reductive 

detosylation of 14 with excess LEt3BH in THF provided 15 (70%) which was coupled to adenine as 

dcscdibcd pnviously for the synthesis of 1. The acetal group of the nsulting nuckosidc 16 was then removed 

byheatingwith1Maqueousoxalicacidat7S°Cfor10h and thcal&41~produccdwasrcduccd withexcess 

sodium borohydcidc (50% overall yield). Pure target isonuclcosidc 2 (B = A) was obtained after pmification 

by reversed-phase chromatography and uystallization kun ethanol. It was characterized by W. 1H and 13C 

NMR data, optical rotation, mass spcctml data and tltmntal analysis. l7 
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(i) HCl (g) (0.1 es), M&H, 12 h; (ii) TsCl(O.9 eq), pyr, 0 % 19 h; (i;:% TFA-MeOH, 75 “C 40 h; (iv) 

T&l (2.2 as). pyr, 25 “C, 12 h; (v) 1M LiEt3BH-THP (3.4 es>, THF. 24 h; (vi) adcnine (1.5 es). K2CO3 (2.0 

es). 18-crown-6 (1.0 es). DMP. 80 “C, 19 h; (vii) 1 M aq. oxalic acid, 75 OC, 10 h; (viii) NaBH4 (4 as). 1 h. 
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In summary, synthetic appmachces to new. stmctumUy isomeric d&oxygenated nuckosides related to known 

anti-HIV active compounds axe &scribuL The syntheses involved the condensaticm of appqriely tailored 

carbohydrate moieties with purinc base in the presence of K2C03 and 18-crown-6. The requisite sugar 
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precursors for these glycosylations were made via strategic modifications of a natural D-sugar. An interesting 

hydrolysis-man-an gement reaction was employed as a key step in the preparation of one of the sugar precursors. 

l’be chemistry developed bas generality and can be adapted for the synthesis of many other isometic 

dideoxynucleosides. 
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