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Abswact The first syntheses of I-(2-deov-3-methyl-beta-D-xylosyl)thymme fiom the unstable S- 
O-mtyl-3’-kzto-2’4eoq+vm&ne via a novel organometall~ reagent LF reported The 
stereochenuswy at the 3 ‘posrtwn is conclus;vely determmed by chemxal means Some further 
wansformatrons of the t&product are descrhed 

Jntexest has recently been growmg m the synthesis of new nucleostde analogs wnh potenttsl anh-mtrovual 

acnvny, due to the emergence of the acquued mununodeficmncy syndrome as a ngmficaut medmal problem 1 

We have been interested m the developmnt of new synthetxz methods for the effictent synthesis of new 3’- 

substttuted 2’-deoxynucleoslde analogs. A potential stamng matertal for the synthesis of these denvauves would 

be the ketone 1.2 ‘J&s compound IS however, noumously unstable to acid and base promoted beta-ehmmatton of 

thymme. For example, 11s not stable to analyucal thin-layer chromatography We attempted the addmon of 

organometalhc magents such as MeIvfgU or methyl lithmm to 1 at -78’ C m tetrahy~. In these cases 
thymux could be isolated III htgh yield mdrcanng that beta-elimmauon was the mayor or the exclusive macuon 

takmg place. We observed the same results when 1 was treated wnh dimethylsulfomum methyhde3 or Tebbe’s 

maget&. usmg the pubhshed condmons. 

Based on the recent report of the addmon of Me3Al to 2’,5’-O&(t-butyldnnethylsdyl)-3’-ketoundme or 

3’,5’-O-tetr~sopropyl~s~oxan-1,3-~yl-2’-ketoundme to gtve the corresponding alcohols m good yleld,s we 

expected that Me3Al comd add to 1 to gwe the dewed product 2. The ma&m of 1 wth three eqnvalents of 

Me3Al m &chknomethane at room temperamm however, also gave thymme as the mayor product isolated, after 

aqueous work-up The same macnon when performed at -78’ C. and allowed to slowly warm to room 

temperature, gave a 1.2 rmxture mspecnvely of thynnne and 3 when analyzed by proton NMR. Under these 

comhttons, 2 could not be detected m the crude reacaon muttum This expenment showed that the tntyl group 

was bemg mmoved by the Me3Al under these comhoons, whmh 1s conststent wnh the observatton that 
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alkylalumumms are strong Lewts actds.6 Thts expenment also showed that beta-ehmmatton 1s a st@cant stde 

reacnon even when usmg Me& under these condmons 

These results indicated that a htghly nucleophtltc, near neutral reagent would be needed to &Ive a good yteld 

of 2 from 1. The fact that all@tlummums react wtth ah+hmms to form the non-actdtc hthmm 

tetmalky~&mmates,~ suggests that MeMgCl would react with MesAl to gtve the less basic magnesmm 

chlorotetmmethylalummate Indeed, when a solunon of MeMgCl m tetrahydrofinnn (THF) was treated wnh an 

equunolar amount of a solunon of MesAl m toluene, an exothermtc reactton took place When the msulnng 

reagent was added to a solunon of 1 tn dmhloromethane at -78” C and the mactton mtxnne allowed to warm to -40’ 

C. only 2 and a trace of thymme were observed by TLC Aqueous work-up followed by chromatography gave 2 

11180% isolated yteld Thus the magnesium ahmmtate sattsfies the specn3l requnements of dus system. 
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1: B= Thymidine (T) 
8: B= Uridine (U) 
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2: B= T 
9: B= U 

a: RI= Me,RZ= OH 
b: RI= OH,R2= Me 
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4: B= T, R= Me -- 
5: B= Cytosine (C), R= H 

6: B= T, R= Me 
7: B= C, R= H 

I= MgAlMe,&!l m C!H2Cla, n= 80% AcOH/ H20, m= MsCWndme, tv= ~aoH/EtoH/H,o 
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It 1s notable that the reactron 1s stemoqx&c since only a single epimer 1s observed. Inspecuon of a 

molecular model (CPK) clearly shows that the least hmdemd face of 1 is the alpha face, leadmg to the predictron 

that 2a woukl be the product observed in thts reaction. In onler to prove this suppositron 2 was treated wnh mdd 

actd to remove the tntyl group, then allowed to react wrth mesyl chlorkWpyndine to gtve the S-O-monomesylate 

4. selecuvely, m good yreld. ‘Ihe mesylate 4 was treated with base, under condruons winch am nlenucal to the 

pubhshed comhuons for the cychxatton~f the correspondmg msylate 5 to 7.7 Usmg these condmons 6 could be 

rsolated m 85% yreld. The formauon of the oxetane rmg could only occur rf the stemochenustry of the 3’- 

hydroxyl was as indicated, therefore tlus reachou sequence proves conclusively the nlenmy of 2 as 2a and not 

2b 

Revrously a report has appeared claimmg the synthesis of 9b t&n S-O-mtyl-2’-tosylurnlme vra the 

addmon of MeMgI to nr srfu generated 8.8 The alcohol 9b has the opposne conflgurauon to that of 2a at the 3 

carbon The authors of this report propose that the 5’ mtyl group should selecuvely block the alpha face of 8 

The only evidence given to support the authors assignment of this stereochemistry is the 0.3 ppm shift of the 4 

proton, m the NMR spectum of the 3-O-acetate of 9 8 The authors propose that the observed shtft 1s due to a 

through-space effect of the acetate on thrs proton On the basrs of all of the above data, thts hteratum asstgnment 

should be reconsrdemd The observed product is m all hkehhood 9a. 

In conclusmn, ketone 1 has been shown to be a useful mtemxdtate m the syntheses of branchedcham sugar 

nucleosnle analogs. The magnesium halotetraalky~ummates represent an mtemsung and useful class of 

organometalhc reagents These reagents may be useful m the syntheses of other compounds related to 2a. The 

alcohol 2a should also be an useful mtermed~te for the syntheas of other nucleosrde analogs wttb potenual anu- 

ltXmvlral actlvlty. 

Preparation of 2a: A solution of 1Oml of 3 M MeMgCl in THF (Aldrich) was added to 20 ml of 2 M Me3Al 

m toluene (Altich) wnh surring at 0°C (thrs solution forms a ppt on semng). A 20 ml poruon of thrs mrxture 

was added to a cooled soluuon (dry rce/acetone bath) of 2.1 g (4.3 mmol) of 1 m 100 ml of dry CH2Cl2, over a 

10 mmute period, wrth good strmng. The rmxture was allowed to warm to 0°C over a 2h penod (l’LC!,srhca 5% 

MeCHKH2Cl2 shows the reacuon to be complete at -4000 The colorless soln. was treated wrth 2 ml of acetone 

and allowed to warm to 2oOC, then suned wnh 100 ml of 5% aqueous sodmm brcarbonate The phases are 

separated and the aqueous phase reextracted wrth 100 ml of CH2Cl2. The combmed orgamc phase 1s extracted 

wnh water, then dned (MgSO4) and concentrated. Tins gives 2.1 g of 2a, which can be used as 1s for subsequent 

reacuons or purrfled by srhca chromatography (O-5% MeOH /CH2Cl2) to grve 17 g (81%) of pure 2a. 1~ 

NMR9 (CDC13), 132 (s,3HXH3), 1.85 (s,3H,CSCH3), 2 26 (m,W,H-2’), 3.62 (m,3H, H-4,5’), 6 12 

(dd,lH,H-1’ J = 2.9, 7 8), 7 32 (m,lSH,Tr-H), 7.85 (s,lH,C6-H), 8 35 (s,lH,NH) 

Pmparatton of 3 A soht of 250 mg of the crude 2a m 15 ml of 80% acettc a&water was allowed to set 

for 16 h at 20°C The crystalhne tntyl alcohol was nxnoved by flltrauon and the f&rate was cone under vacuum. 

The product was punfled by prep. TLC (10% MeOH/CI&Cl2, sihca) to give 100 mg (78% yreld from 1) of the 
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amorphous dial 3. ‘H NMR (D20); 1 32 (s,3H,3’CH3), 1.79 (s,3H,C5-CH3). 2 3 (m,2H,H-2’). 3.81 (m,3H, 

H-4:5’), 5.98 (dd,lH,H-1’:J = 2 9, 7.8), 7.78 (s,lH,C6-H) 

Preparahonof4:Aso~oflOOmg(0.39mmol)of 3mamixnueof2OmlofCH~Cl~and2Omldry 

pymhne was heated with 0.1 ml (1.29 mmol) MsCl Thus soln was stirred for 2 h at 20’ C, then 1 ml of water 

was added. The tmxtun? was partmoned between 50 ml of CHzCl2 and 100 ml 5% aqueous sodmm bzarbonate 

The orgamc phase was dned (MgSOb), concentrated and the msldue pur&d by prep TLC! (8% MeOH/CH$l~, 

saca). Thus gave 90 mg (69% yield) of 4. IH NMR (CD3CN), 1 37 (s,3H,3’CH3), 1.84 (d,3H,C5-CH3.J 

=I 2). 2.1 (m,2H,H-2’), 3 06 (s,3H,Ms-CHs), 3.78 (s,lH.3’-OH), 3.90 (dd,lH,H4’*J = 4.8, 5 7), 4 4 

(m,2H,H-5’.J=22, 4.8), 5.98 (dd,lH,H-l’*J= 3 6, 8.1), 7.67 (d,lH,C6-H-J=1 2), 8.88 (bs,lH,NH). 

Fkeparaaon of 6. A soln. of 25 mg (0.074 mmol) of 4 m 3 ml of ethanol contaming 0 7 ml of water and 0 3 

ml of l&j aqueous NaOH was refluxed for 2 h Thus soh~ was allowed to cool, then taken to pH 9 with &lute 

aceuc acrd and concentrated to dryness. The residue was extracted wuh ethanol and pun&d by prep TLC (10% 

MeOI-I/CH$l~, srhca) to grve 15 mg (85%) of 6 lH NMR (CDCl3), 1.68 (s,3H,3’CH3), 195 (d,3H,CS-CH3 

J = 1 0), 2 45 (m,2H,H-2’), 4.10 (dd,lH,H4’:J = 1.2, 7 73), 4 62 (m,2H,H-S’), 6 68 (dd,lH,H-1’ J = 3 8, 

7 0). 8 03 (d,lH,C6-H:J =l 0), 8 80 (bs,lH,NH). 
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