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Abstract: The use of ‘H and I3 c NMR for differentiating N? and N9 alkylated guanine 
derivatives is described. 

Some acyclfc guanosjne analogues show potent antiviral activity: ac$zlovir (g-(2- 

hydroxyethoxymethyl)guanine)l. buciclovir ((RI-9-(3,Cdihydroxybutyl)guanlr1e)~ and 

g-(1,3-dihydroxy-2-propoxymethyl)guanine 3. They are open-chain analogues to guanoslne and 

they are phosphorylated by herpes virus thymidine kinase 4. Recently it has been shown that 

some H9 alkylated derivatives of 2-aminopurine are substrates for XafIthlne oxidases. 

The synthesis of N9 substltuted purines usually involves alkylation of the unsub- 

stltuted purines in the presence of a base. We have studied the alkylation of various 

guanine precursors, and have obtained mixtures of primarily N7 and N9 alkylated products6. 

The compounds are purified by flash chromatography in combination wlth recrvstallization. 

The regio-isomers, orlginally synthesized by unambiguous pathways, have been char- 

acterlzed by UV and NM methods 7, but In many cases the ultraviolet spectra are not very 

distinct. However, the regfo-isomeric N7 and M9 pairs of alkylated guanine and guanine 

precursors exhibit characteristic shift differences In their 1H and 13C NW spectra, that 

can be used to distinguish the products in the mixtures. 

By sumnariting the spectroscopic data of purine analogs, prepared by us. we are 

able to present general rules for 1H and 1% IHR shifts. The signals of H-8 for the W- 

isomr shifted upfield relative to the correspondfng H-8 slgnal for the N7-isomer. The 

corresponding NH, sfgnals are shifted downfield for the b-isomer relative to the corre- 

sponding NH, sfgnals for the N7-isomer. The 1% NMR signals of C8 and Cl' of the N9- 

isomers are shifted upfield relative to the corresponding sfgnals of the Y7-isomers. On 

the contrary, the signals of C5 are deshielded relative to those of the N7-alkylated 

compounds. The difference In the shfft is most pronounced for the C5 slgnal, but the shift 

differences are easily detected for the other signals as well. 

Similar 13C. shift differences have been reported for adenfne, hypoxanthine and 

6-mercaptopurine regio-isomeric derivativesTe and we have recently reported the use of 15N 

NW for similar purposesa. The carbon shlfts have been assigned by 13C-lH spfn couplfng 

and with deuterilsl induced 13C shift9. 
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The table shows the 6 values, relative to TMS, for some N9 and N7 substituted 

purfne derivatives. Apart from the compounds 13a, 13b, 14a and 14b where CDCl, was used 

the solvent used in all cases was deuterated CMSO. 
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