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A Novel Synthesis of l-OXA-HPMPA: 
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Abstract: A facile synthesis of I-oxa-HPMPA 2 was achieved via a novel strategy of coupEng 9- 
hydroxyadenine 13 and end ether phosphonate 11. The newly synthesi;ced l-oxa analogue of HPMPA 
exhibitedpokntantiherpesvitusactivity. 

Key work HPMP& l-oxa-HPMP& Hupesvinlses 

Recently, a new acyclic nucleosidq phosphonate derivative, (S)-9-(3-hydroxy-2-phosphonomethoxy- 

propyl)adekne (HPMPk 1) has been described as a potent and a selective inhibitor of a broad range of DNA 

viruses.53 The diphospharylated derivative of HPMPA. which ccrq~&totheantivimllyactivetriphosphate 

of acyclovir (3p. is a potent inhibitor of herpesvitus DNA polymerase.3 pnvious studies by Bee&am group 

identified 9-(3-hydroxrptopoory)gua&e (4). sn isosteric isomer of acylovir, as a potent an6herpesvirus agent.5 

L continuathm of our studies on au&&de ana@oues as antiviral agmts,6J we have undcaaken the synthesis of 

l-oxa-HPIvlpA (2) to investigate strum activity &thmships ofthisclass of compounds. 

1 X=CH2(HPMPA) 
2 x=0 

3 X = CH2. Y = 0 (Acyclovir) 
4 x=0, YICH2 

The basic strategy that we selected for the construction of the hydroxymethyl substituted acetal 

functionality in 2 relies on the regiospecific addition of an appq&ely pmta%ed ‘I-hydroxyadenine to end ether 

phosphonate 6 under mediation of suitable electrophile (X) (Scheme I). In this sequence, the phenylselenyl 

derivative 7 would serve as a pmcursor of enol ether 6. However, this route requhes conversion of the 

electrophile (X) to the hydroxyl functionality to complete the synthesis of2. 
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SCHEME I 

SoPh 

7 

Preparation of tequisite enol ether 11 commenced with 2-@henylselenyl)et @)a which was first 

converted to chloromethyl ether 9 with CHgO/HCl (in CHgCl2 at PC! fcr 2h) (Scheme II). The Arbuxov reaction 

of 9 with triethyl phosphite (at 1WC for 3 h) gave phosphonate 10 (92% f&m 8). Oxidation of 10 with 

sodium periodate (2 equiv in methanol-water at 23°C for 30 mitt) followed by themtolysis (benzene reflux for 

45 min) of the selenoxide produced enol ether 11 (92%). Next, we prepared N6-amine protected 9- 

hydroxyadenine. The selection of the N&nitine protecting group was critical for the elecuophilic addition of 9- 

hydtoxyadenine to en01 ether 11. Among proacting gmups imestigatcd, the dimethoxyttityl group9 was found 

to give the most satisfactory result for the addition tea&on. This protection also offeted advantage of the 

selective h-y&i oftk benzyl group in 12 (84%) which was in tin, readily prepared by tritylation of 9- 

benzyloxyadenine*n (90%). With enol ether 11 and N6-trltyl-9-hydroxyadenine 13 in hand, we turned our 

attention to the coupling of these two units. Oxidative coupling of 11 and 13 in the presence of 3- 

chloroperbenzoic acid gave a complex mixtun. It appear that 9-hydroxyadenine is quite sensitive toward 

oxidation. Attempts to prepam an epoxide of ‘11 with various peroxides or dimethyldioxirane were not 

successful. However, when N-iodosuccinimide was added to a mixtme of 11 and 13 (1 equiv each) in CH2Cl1: 

at OT, iodide 14 was isolated in 65% yield.11 Conversion of iodide 14 to acetate 15 was achieved in 62% yield 

by treatment with tetraethylammonium acetate (10 equiv in DMF at 6OT for 4 h). Treatment of 15 with 

trimethylsilylbromide (9 equiv in DMF at 23“C for 6h) followed by nemraliition with ammonium hydroxide 

gave mono ammonium salt 16 (45%) after reverse-phase column purification. lntemstingly, 1-oxa-HFWPA 

(16) thus prepared, was quite acid stable despite the presence of the acetal fimctionality. A pH 1.5 solution of 

16 showed no sign of degradation after 24 h at 23°C as evidenced by NMR and HPLC analysis. 
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In an antiviral test carried out in Vcro (for herpes simplex virus type 2: HSV-2) and MRC-5 (human 

cytomegalovi.rus: HCMV) cells, the ICso (50% inhibitory concentration) for inhibition of the replication of 

HSV-2 and HCMV m 2.6 and 1.0 CcghnL for 16 (cf 40 and 0.5 c(g/mL for HPMPA) without any sign of 

toxicity far the cell monolayer up to 100 pg/mL. 
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