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Abstract. In the presence of lithium hydride 6-(8-methoxyethoxy)guanine reacts regio- 

selectively with 4-bromobutyl acetate to give the 9-alkylguanine derivative. 

In connection with our work on the antiherpes compound buciclovir ((RI-9-(3,4-di- - 

hydroxybutyllguanine)l we have studied the alkylation of various types of guanine precur- 

sors. Alkylation of 6-chloroguanine with I-bromobutanes containing various functional grouos 

as well as alkylation with other halides gave a 4:l mixture of the 9- and 7-isomers*. 

Recently we have reported the regioselective alkylation of guanine via diacyloxyglyoxal-N*- 

acetylguanine to obtain 7-alkylguanine derivativess. 

We now present a selective way of synthesizing 9-(4-hydroxybutyl)guanine'+ (4), a 

compound with antiviral properties 5. We have studied the alkylation of 6-butoxyguanine (g), 

6-(8-methoxyethoxylguanine (lb) and C-benzyloxyguanine (1~) with 4-bromobutyl acetate under 

various conditions and we have found the distribution between the two N9 and N7 alkylated 

products to be strongly dependent on the substituent at the 6-position of guanine, the 

choice of the base used in the reaction, and on the reaction temperature. Alkylation of 

6-(B-methoxyethoxylguanine with 4-bromobutyl acetate in the presence of lithium hydride at 

80 "C gave the desired g-substituted compound in an excess of 15:l relative to the 7- 

substituted isomer. Hydrolysis in 3 M HCl gave 4 in high yield (-90 %). 

The compounds 2 and g were prepared from 6-chloroguanine6 by nucleophilic displace- 

ment of the chlorine by sodium n-butoxide or sodium 8-methoxyethoxide (Reflux 18 h, 7 eq of 

Na in n-butanol/p-methoxyethanol). Removal of inorganic salts by filtration and neutral- 

ization (pH 5) with 1 M HCl followed by evaporation and purification (flash chromatography, 

EtOAc with increasing amounts of EtOH) gave 3.0 g (83 X) of la7 and 2.8 g (75 X) of I.&*, 

respectively. The analogous compound lc was prepared according to described methodss.10. 
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For the reaction with 4-bromobutyl acetate, alkali metal hydrides and carbonates were 

used as bases and the reaction conditions and results are summarized in the table. The alky- 

lations were followed by TLC (Merck 60 F, CHCl,/MeOH 9:l) and after 2-14 h no starting 

material was left. The alkylations were performed in analogy with the following two 

examples. 

Alkylation of 2 in the presence of potassium carbonate: One mnol of k was dissolved 

in dry DMF (25 ml) and potassium carbonate (5 eq) was added. After stirring at 20 'C for 

0.5 h 4-bromobutyl acetate (1 eq) was added and the reaction took place overnight at 80 "C 

under N,. 

The salts were filtered off and the solvent was removed in vacua. The residue was -- 

dissolved in ethyl acetate (10 ml) and filtered. After evaporation of the solvent the 

product was analyzed by 1H NMR" and the ratio of the N9 and N7 isomers were determined from 

the integral values of their respective NH, and H-8 signals. The two alkylated products were 

separated on a silica gel column by flash chromatography (gradient eluent O-10 % MeOH in 

CHCl,) to give 121 mg (38 X) of 9-(4-acetoxybutyl)-6-butoxyguanine, 2a12, and 116 mg (36 9) 

of 7-(4-acetoxybutyl)-6-butoxyguanine, 3a13. 

Alkylation of lb in the presence of lithium hydride: One mnol of lb was dissolved in 

dry DMF (25 ml) and lithium hydride (-1.5 eq) was added under dry N,. The suspension was 

stirred for 0.5 h at 20 "C and then 4-bromobutyl acetate (1 eq) was added. The reaction was 

heated (80 "C) for 2 h. Water (-3 ml) was added and the solvent was removed under reduced 

pressure. The residue was treated with ethyl acetate (10 ml) and insoluble material was 

removed. NMR showed that the two products 2b14 and 3bls were formed in a ratio 15:l. After 

chromatography the yield of 2b14 was 198 mg (61 %I. 

A substantial amount of the compound 3b15 was isolated by flash chromatography (gradient 

eluent O-10 % MeOH in CHCl,) from the reaction mixture where sodium hydride had been used as 

a base. 

The synthesis of El6 and z17 were performed similarly. 

Ratio N9/N7a 

Base e,f Temp. ('Cl 2a/3a 2b/3b 2c/3c 

LiHb 20 10 10 - 

LiH 80 8 15 6 

NaHb 20 1.5 2 - 

NaHb 80 2 3 4 

KHb 80 1.5 3 - 

Na,CO, 
c,d 20 1 1.5 2 

K2C03 
c,d 20 1 2 4 

K2C0 
f? 

80 1 3 - 

CaH2 20 1 3 - 

a Determined by 1H NMR (H-8, integral value). b Pgrformed as for lithium hydride at 80 "C. 
c Performed as for potassium carbonate at 80 'C. The reactions at 20 'C were slow and the 

conversions were 5 -80 % after 14 h. 
P 

e No sign of reaction in the presence of N,N'-di- 
methylpiperazine. The reactions in the presence of Li2C03 were very slow. 
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These alkylated C-substituted guanine precursors were readily hydrolyzed fn 3 M HCl 

at 85 'C for 3 h to give the deprotected nucleosides 44 and 511~. They were purffied by 

recrystallization from water and analyzed by NMR, UV and ~$9. 
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