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Abstract: Fluorination of phenylsulfinyl bicycloamide using molecular fluorine proceeded
pretercntlally with mversxon of the carbon atom having the sulfinyl group to afford a-fluorinated
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sulfonyl bicycloamide in fair yield. The fluorinated sulfony] bicycloamide was converted to 2'-
fluoro substituted carbovir via reductive desulfonylchlorination. © 1998 Elsevier Science Ltd.
All rights reserved.

Althou gh carbovir has attracted much attention duec to its activity against HIV comparable to that of
i t

chioro substituted carbovir which was synthesizced by our laboratory.? Since none of the flu
carbovirs were reported to date, we have been interested in their synthesis. After all attempts to obtain the
desired fluorocyclopentenylamines (c.g. D) by dehydroiodination of the jiodofluoro adducts (A, B and C)
obtained in our previous works? proved fruitless, we planned to synthesize the fluoro substituted carbovir by
using a-fluorination reaction of sulfoxide with molccular fluorine recently developed in our laboratory.*> 3) As
shown in Scheme 2, our route starts from the bicycloamide (E) and ends up with the 2'-cyclopentenylamine
(H), the versatile precursor of 2'-fluorocarbocyclic nucleosides (E = F = G — H). We describe here the
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first synthesis of 2'-fluoro substituted carbovir according to this route (Scheme 2).

Addition of phenylsulfenyl chloride to the N-acetyl bicycloamide (1) gave exo 6-phenylsulfenyl adduct
(2) (87%) as the sole product. Though the same regioselectivity has previously been observed in the addition
reactions of phenylselenenyl chloride to various bicycloamides,?: 6) the stereoselectivity is not the same. Thus,
while the addition of phenylselencnyl chloride gave both the endo and exo phenylseleno adducts, the present

reaction led to no formation of the endo phenylsulfenyl product. The lack of the endo product in the present
litude of the empty d-orbital of the sulfur atom than that of the
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Oxidation of the sulfide with mCPBA gave the suifoxide (3) as a diastereomeric mixture (2 : 1)
quantitatively. Fluorinaiton of 3 by 5% F2 /N2 was carried out as reported in our previous work.?) As
expected, the fluorinated products 4,95, 9 and 6 10)) were obtained in good total yield. The endo
configuration of the chlorine atom in 4 and 6 was evident from the larger coupling constants (J = 4 Hz) of Cs4-
H with Cs-H compared to the smaller corresponding coupling constant (J = 2.5 Hz) in §. Based on the
determination of thc configuration of Cs-H in 4 ~ 6, the exo configuration of the fluorine atom in 4 was

deduced unequivocally from the larger coupling constant (J = 27.5 Hz) of Cs-H with Cs-F compared to the
Cen-cgp()nding cou lpln}g (J =75 I—T—/\ iné. 3,1D The exn con nfigura tion of the fluorine atom in § was
determined by the vicinal coupling constant (J = 7.5 Hz) of Cs-H with Ce-F.

referenti ai"y' with inversion of configuration of Ce
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The result shows that fluorination of 3 proceede
<
7) The fluorinated product (4) is considered to be formed

(path a) just as that of cyclopropyl phenyl sulfoxide.
via intramolecular dehydrofluorinaion and stereosclective fluorine migration from the sulfurane-like intermedi-
ate (I).>) Dechlorination of I and attack of the chloride anion from the exo face to J before the fluorine
migration (path b) would afford another ﬂuorine inversion product (5). The product (6) would be formed via
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Scheme 3, a, PhSCI, NEt; (0.1 eq.), MeCN, -20°C — rt;b, mCPBA, CH,Cly, -40 °C —20°C;
¢, 5% F,/N,, MeCN, -20 °C.
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Similarly, 5 and 6 were converted to 9 in 47% and 44% yields, respectively. Usual constructio

with Mg in ethanol in the presence of a catalytic amount of HgCl2

~
-

=]

ring!3) from 8 afforded the desired carbocyclic nucleoside (12). Thus, treatment of 9 with 10% aq. HCI
followed by coupling with 2-amino-4,6-dichloropyrimidine furnished the diamine (10) in 43% yield.
Diazotization of 10 using 4-chlorophenyldiazonium chloride followed by reduction with zinc-acetic acid
afforded the triamine (11) in 40% yicld. The ring closure of 11 with triethyl orthoformate under acidic
conditions followed by alkalinc hydrolysis gave the 2'-fluoro substituted carbovir (12)14) in 68% yield.
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Scheme 5. a, NaBH,, MeOH, -25 °C — rt;b, Mg, cal. HgCl,, EtOH-THF (4 : 1);
¢, 10% aq. HCI, refiux; d, 2-amino-4,6-dichloropyrimidine, FPraNEt, n-BuOH, reflux;
e, 4-CICH,N,*CT, HOAc, NaOAc, H,0; f, Zn, HOAc, EtOH, H,0; g, (Et0),CH, HCI;

h, 1% aq. NaOH, t-BuOH, reflux.
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In summary, we have found that a-fluorination of 6-phenyisuifinyi-2-azabicyciof2.2.1]jhept-2-ene (1)

using molecular fluorine affords fluorinated products (4, 5, and 6) in good yields. The adducts (4, §, and 6)

were converted to 2'-fluoro substituted carbovir (12).
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