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SYNTHESIS OF 9-(HYDROKYALKYLAMINO)GUANINES, NOVEL ANTIVIRAL ACYCLONUCLEOSIDES 

M.R. Rarnden and R.L. Jarvest* 
Beecham Pharmaceuticals Research Division, Biosciences Research Centre, Great Burgh, Epsom, 

Surrey IQ'18 5XQ, U.K. 

ABSTRACT: 9-Aminoguanine (3) has been prepared and used as an intermediate in syntheses of 
9-(3-hydroxypropylanino)guazne (id) and 9-[3-hydroxy-2-(hydroxymethyl)propylanino]guanine 
(le), the first reported members of a new series of antiviral acyclonucleosides. 

Certain 9-alkylated guanines such as acyclovirl, ganciclovirl and 9-[A-hydroxy-3- 

(hydroxpethyl)but-1-yllguanine (BRL 39123; la)l,2 have potent and selective - 

anti-herpesvirus activity. The synthesis and antiviral activity of 
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a X=CHa,R = CliPOH 
b X=0 ,R=H 
c x=0 , R = CH,OH 
d X=NH,R=H 
e X=NH ,R=CH*OH 

novel 9-alkoxyguanines (eg lb and lc) have also been described recently.3,4 In this - - 

coaaaunication we report the synthesis and anti-herpesvirus activity of two novel 

9-alkylaminoguanines (l_d and le). 

Relatively few 9-mninopurine derivatives have been described although routes via 

pyrimidine5,6 and imidazoley,8 precursors as well as direct amination9 have been reported. 

Bowever, neither 9-mainoguanine (2) nor any derivative of it appear to have been prepared 

previously. We elected to use a pyrimidine precursor to synthesise 3_, with subsequent imine 

formation and reduction, as the most convenient and convergent route to 

9-alkylaminoguanines. 

Treatment of pyrimidine 210 with refluxing formic acid afforded 9-mainoguanine (2)ll 

directly in 30-40X, yield. Cyclisation to the purine structure rather than the isomeric 

pyrimidotriazine system was confirmed by the uv spectral data of 2 which had the 

characteristic profile of g-substituted guanines. Attempted use of milder reagents such as 

diethoxymethyl acetate or triethyl orthoformate did not result in effective cyclisation. 
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Aldehyde {a was obtained by pyridinium chlorochromate oxidation of alcohol 7a.12 - 
Synthesis of aldehyde 8b commenced from trio1 4. Selective mono-protection of 4 was - - - 
achieved with 1.5 equivalents of trimethyl orthoacetate and catalytic 4-toluenesulphonic 

acid in tetrahydrofuran, followed by acidic aqueous work-up. lhe monoacetate 2 was obtained 

in 69% yield. Silylation of 5 with t-butyldimethylsilyl chloride and imidazole in - 

dimethylformanide afforded 5 (65% yield), which was deacetylated to Lb in quantitive yield 

with catalytic potassium carbonate in methanol. The alcohol 7b was oxidised to the aldehyde - 
gb with pyridinium chlorochromate in the presence of 4A molecular sieves. 

Condensation of the aldehydes ga and sb with 9-aminoguanine in dimethyl 

sulphoxide-acetic acid (1O:l or 20:1, 5OoC) afforded the imines 9a and zb, both in 30% - 

yield. The 1~ nmr spectra of ?a and sb showed that the g-NH2 and not the 2-NH2 group had 

reacted and that a single stereoisomer of the imine was obtained. Irradiation of the 8-H 

resonance of the purine resulted in a positive nOe at the imine proton, further confirming 

the site of reaction and indicating that the compounds had E-anti stereochemistry (as 

shown). Reduction of the imines was carried out with sodium borohydride in methanolic or 

ethanolic tetrahydrofuran and afforded the alkylaminoguanines 10a and lob in good yields - - 

(79% and 87% respectively). Deprotection with 80% acetic acid at 70°C followed by 

reverse-phase column chromatography gave the 9-(3-hydroxyalkylamino)guanines Ld (77% 

yield)13 and ie (66% yield).14 

In antiviral tests carried out in MRC-5 cells the ICK)'s (50% inhibitory concentration) 

for inhibition of the replication of herpes simplex virus types 1 and 2 and of varicella 

roster virus were 3.7, 13 and 63 ug/ml for Ld and 11, 2.4 and 18 pg/ml for le (cf. 1.4, 0.6 

and 3.8 ug/ml for acyclovir). 9-Aminoguanine (2) had no antiviral activity and, at 

concentrations up to lOOpg/ml, none of the compounds showed effects upon uninfected cell 

monolayers. The 9-(hydroxyalkylamino)guanines id and ie are thus selective anti-herpesvirus 

agents, although less potent than analogous 9-alky11,2 and 9-alkoxyguanines.3,4 
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