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Modification of purine nucleosides at C-8 has been thoroughly studied in the search for antieaacer and 
antiviral agents, and for introducing labe1s.t Sttbstltution at C-8 mod&~ the hydrolytic stability of the 
nucleoside, a property that has been studied for some ribotmcleosides2 and 2’-3’dideoxyderivatives.~ The 
purine 2’-deoxyribonuclcosides, however, have received less attcntion.~ WC mport some new nucleusii 
designed as probes (7.8) or for Iinking active agents (3dIl-14). sad dcacribe th& hyd&ytic stability. 

~~ucti~ofihothiogroupindtea’aeoxyadenosiaeaod2’~~~land9&~~3 
and11was~~~byaatiagthe~~~and1~pvithhrcfrogta~inD~.~?hethiaetbers 
4-6,12-W werr. obtained by alkylation of the thiolates genem&d with potassium carbonate in DMF with the 
wrresponding 1-halogenoakmes. Oxidakn of the thioether l2 using m-CPBA in ethanol led to cw of the 
glycosidic bond, releasing 8-methylsulfonylguanine. However, slow portionwise addition of the magent at OT 
in buffered solution allowed the quantitative isolation of the unstable suEme nucleosk 14. The intermediate 
sulfoxides could not be isolated, but transient ~0ftwopeaksintheHPLCwasobsuvedinthecourse 
of the oxidation. The same oxidation was perfanned sag from 5 in an efMt tom I-propylsulfimyl-2’- 
deoxyadenosine. Under all couditions used, however, cleavage of the glycosidic bond occusml to give 
8-p~yls~onyl t&nine_ which was Mated in good yield (83 %I. The azido derivative 7 was obtain& (67 % 
yield)byaatmcntofthe~~2withBodiumazideinD~.’~~2inGthanofzvithaf0_foldexctss 
of ~~~~~~~ylp~-l~~l in the v oftriefhylafnine a&&d the labelkd nucleosi& 
8 (40 96 yield). 

Studies of the glycosidic bond hydrolysis in l-14 were carried out at 8oac in watts @H 5.2) at IO-4 M 
concentrations. The reactions were followed by measuring the disappenmnce of the reacting nuclcosides by 
reverse-phase HPLC and showed good pseud&irst-osdez k&tics (T&l& Analysis of the xeaction pmducts 
indicated that the mleasc of the comsponding base (characteri& by mass -try and/or tH and t3C 
NhIR speca~scopy) occumd cleauly for all nucleosides. All compounds wem found to undergo hydrolysis 
morerapidlytbanthcparentnucleosides1aad9.~~~wnsthe~inkvtbtbedeoxydeoosineand 
d6oxy~e~~~attbrrughbrt~lcariDggroupwur~~thnnguaniaetotbeaffcctofthe 
suede The most dmmatic e&t was m forthe su&ne substitucnt, which cauBcd a 2.9 x 106-fold 
acceleration in 14. The substituents listed in the Table exert a bang effect and dren is au apparent 
correspondence between the inductive ckctron-withdrawing m of the sub&meats 8ud the rates of 
hydrolysis. Indeed, gocd iii cxmelation6 wat found on plotting the EIamme# u,,, uMfida& @ - 6.8 and 
5.8 in the 2’deoxyadeuosine a@ 2’dcoxyguanosinc MtlcII. rtspeodvely) when the suBme daivative 14 was 
excluded from the plot. This can be viewed as reflecting the inductive contribution of the substituent to the 
leavinggroupca~tyafthenucleobspe.~tl4hasbe+ntxclrdbdfromtheqZIaxrelation,asthc~of 
thesulfaneundoubuxllyincludegmesomric~afs~ne~c~indaehydrolysistranaitioa 
state.9 
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Table : Rates of Hydmlysia of C-8 Subduted 2’-Deoxyadadne and 2’-Dcoxygnwsine 
Comlationwitha,l~Costfidsno:~rpa, 

Ddvdve8inH~,pH5.2,wcd 

Jerivatives (a) 2 Br 6.36 x lo-5 530 0.39 
3 SH 5.11 x 10-s 42 0.25 

1.75 x 10-6 14 0.15 
1.64x 10-6 13 
1.46x 106 12 

2.18 x 10-S 180 0.33 

7.72x lo-7 6 

2’-DeQxyguanosine 
derivatives (b) 9 H 1.92x10-7 1 

3.50 x lo-5 182 0.39. 
3.97x 10-6 20 0.25 
8.25x lo-7 4 0.15 
7.92 x lo-7 4 

on .14 sQ$zH3 5.57x lo-3 29000 0.60 

In conclusion, it has been demonstrated that substitution at C-8 can modi@ dramatically the hydrolytic 
stability of the nucleoside. Mmduc&n of the EPR label ia 8 has mlativcly little effect, snd sulfides csn be used 
safely to link substitucnts at C-8. Qciduion to the sulfom, however, converts the base moiety into a highly 
powerfbl leaving group. This propmy has been used toqrepm oligonucleotidcs containing abasic sites.tO 
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