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SYNTHESIS OF THE CHIRAL ACYCLONUCLEOSIDE ANTIHERPETIC AGENT

(8»9-(2,3-DIHYDROXY-1-PROPOXYMETHYL)GUANINE

Malcolm MacCoss,* Anna Chen and Richard L. Tolman
Merck Sharp & Dohme Research Laboratories, P. O. Box 2000

Rahway, New Jersey 07065

Abstract. A new synthesis of the potential antiviral agent, (S)-9-(2,3-dihydroxy-1-
propoxymethyl)guanine is described, starting from the readily available methyl 2,3,4-tri-O-
benzyl-orD-glucopyranoside. The sequence utilizes the absolute configuration defined by
carbons 7, 5 and 6 of the D-glucose ring and provides a ready synthesis of the single
enantiomer without recourse t& many chromatographic separations.

The antiherpetic activity of selected guanine acyclonuecleosides has recently received much attention.
In particular, 9-(2-hydroxyethoxymethyl)guanine, 9-(1,3-dihydroxy-2-propoxymethyl)guanine and R-9-(3,4-
dihydroxybutyl)guanine have been shown to be promising candidates.] Reecent work from this laboratory2,3
has described the potent antiherpetic activity of another derivative, (8)-9-(2,3-dihydroxy-1-
propoxymethyl)guanine (1). The initial preparations of 1 and its R enantiomer (2) utilized syntheses of
1,2-di-O-benzyl-L- and D-glycerol as chiral synthons which were prepared from D-mannitol in a multi-
step reaction s@uence.z_’3 The R enantiomer (2) was shown to possess relati—;ely poor antiherpetic
activity. Such a preference for a single enantiomer is usual in biological systems and of particular note
for acyclonucleosides is the marked preference for a single isomer of the 9-(2-hydroxy-3-nonyl)adenines
in the inhibition of adenosine deaminase4 and the broad-spectrum antiviral aetivity of (S)-9-(2,3-
dihydroxypropyl)adenine compared to the total lack of activity of the R enantiomer.?
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Because we anticipated a need for larger amounts of 1, we set out to devise an alternative
synthetic route whieh did not require several chromatographic purification steps.6,7
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(a) CH20, HCI (g), CHzClz, O°

(b) 2-amino-6-benzyloxypurine, NaH, DMF, r.t.

(c) 20% Pd(OH), on carbon, Hp (50 psi), EtOH

(d) 20% Pd (OH), on carbon, Hp (50 psi), TsOH, EtOH /Hz0

(e) Nal04 in Hy0

(f) NaBH,4

{g) HAc-HCI (20:3 v/v), 55-60°, 112- hr. or CF3COaH—HZ0 ( 1:9 v/v),r.t.,overnight
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The readily available methyl 2,3,Al-tx'i-g-benzyl-oc-_[)_«-glucopyranoside8 (3) was chloromethylated at
the 6-position using paraformaldehyde and HCl gas in_CH2ClZ as solvent under conditions similar to
those described earlier for related compounds.2»3,9-11 (Caution: Bis-chloromethyl ether, a potent
earcinogen, is presumably formed as a by-produet in this reaction and the procedure should be carried out
in a well ventilated hood.) The product, methyl 2,3,4-tri-0-benzyl-6-O-chloromethyl--D-
glucopyranoside,l2 4, was obtained in high yield. Purity was checked by NMR and the material w;s
used without purification to alkylate 2-amino-6-benzyloxypurine.13,15,16 The product, methyl 2,3,4-tri-
O-benzyl-6-0-(2-amino-6-benzyloxypurin-9-ylmethyl)-o-D-glucopyranoside, 517 was obtained in 43% yield
after a straightforward silica gel column separation.—Debenzylation was carried out by hydrogenation
over 20% Pd(OH)g on earbon. In this deblocking step, the presence or absence of p-toluenesulfonic acid
determined the nature of the product formed. Thus, when the acid was omitted, debenzylation of the
heteroeyele oceurred leaving the blocking groups on the sugar moiety intact. In this way, the intermediate
6 could be readily isolated.18 If 3 molar equivalents of p-toluenesuifonic acid were added to the
hydrogenation, complete deblocking oceurred to give methyl 6-9—(guanin—9-ylmethyl)-a-g-glucopyranosidel9
7, in an overall yield of 67% from 5. -

The methyl 6-O-(guanin-9-ylmethyl)-a-D-glycopyranoside, 7, was dissolved in water and treated with
sodium periodate (3 molar equivalents). After removal of excess periodate by precipitation with strontium
chloride, the intermediate dialdehyde 8 was not isolated but was reduced immediately with sodium
borohydride to give the presumed (28,1'S)-2-0-(2'-hydroxy-1'-methoxyethyl)-1-O-(guanin-9-
ylmethyDglycerol 9.20,21 Acidie hydrolysis of 9 with HAe-HC1 (20:3 v/v) at 55-60° for 1-1/2 hr or with
CF3CO9H-H90 (1:9 v/v) at room temperature overnight22 gave the required 1 in 60% overall yield from
7. The final product 1 was identical to authentic material2,3 by TLC, HPLC, MP, NMR and UV, and
the enantiomeric integrity of the synthesis was verified by the behavior of 1 in the staggered enzyme
assay23 which unequivocally differentiates 1 and 2.3
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