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ABSTRACT

Novel halovinyl analogues of neplanocin A without 40-hydroxymethyl group were
easily synthesized starting from d-ribose via cyclopentenone 5 as a key interme-
diate and their inhibitory activity against SAH hydrolase was assayed.

Key Words: S-Adenosylhomocysteine hydrolase; Halogenated 9-(dihydroxy-
cyclopent-40-enyl) adenines.

Neplanocin A[1] and aristeromycin,[2] both natural products, are potent inhibi-
tors of S-adenosylhomocysteine (SAH) hydrolase, which inhibit SAM (S-adenosyl-
methionine) methyltransferase[3] and exhibit interesting antiviral activities.[4] The
analogue of neplanocin A, being devoid of the 40-hydroxymethyl group, has also
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been discovered as a potent SAH hydrolase inhibitor.[5] If the 30-hydroxyl group of
the halovinyl nucleosides 1–4 would be oxidized by NADþ like in neplanocin A, the
oxidized products, keto derivatives, might be able to act as good Michael acceptors,
resulting in formation of a covalent bond between the inhibitors and SAH hydrolase
via elimination of halogen after Michael addition reaction. Irreversible inhibition of
SAH hydrolase has been expected to exhibit potent antiviral activities. Based on
these findings and hypothesis, we report the syntheses of halovinyl nucleosides 1–4
and their inhibitory activity against SAH hydrolase.

Cyclopentenone 5 was efficiently synthesized from d-ribose according to the
method developed in our laboratory. As shown in Sch. 1, introduction of halogens
at vinyl position of 5 was accomplished by treatment with Cl2=pyridine, Br2=triethyl
amine, or I2=pyridine in 68–94% yield. Treatment of halovinyl compounds 6–8 with
sodium borohydride in the presence of CeCl3 afforded stereoselectively and regio-
selectively the reduced congeners 9–11, respectively. Protection of 11 as a TBDPS
ether followed by fluorination viametal-halogen exchange using n-BuLi andN-fluoro-
benzenesulfonimide and desilylation afforded fluoro cyclopentenol 14 in 69% yield.
Mesylation of compounds 9–11 and 14 followed by coupling of the resulting mesy-
lates with adenine in the presence of NaH or K2CO3 and 18-crown-6 afforded the
protected nucleosides 19–22, respectively. The final products 1–4 were obtained by
treatment with 10–30% aqueous CF3CO2H.

All synthesized compounds were assayed for SAH hydrolase inhibition. Among
them, fluoro compound 4 exhibited the most potent SAH hydrolase inhibition
(IC50¼ 7.67 mM). The larger the halo substituent, the poorer proved the SAH hydro-
lase inhibition.
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