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Synthesis of 2-Deoxy-2-fluoro-D-arabinofuranose Derivatives
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Abstract—A ten-step synthesis of 1, 3-di-O-acetyl-5-O-benzoyl-2-deoxy-2-fluoro-D-arabino-furanose,
a versatile intermediate in the synthesis of chemotherapeutically important nucleosides, was achieved
from D-glucose. This procedure affords good overall yields of products and is suitable for large scale
preparations.
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Scheme 1.

Hi0g 2.9 (6)< dibutyltin oxides} w247 A7 complexE benzoylst 3o A 44 R
monobenzoate (7) 22 48 4 Aok =3 FHIE (7= formic acidele] ukLo] o8] acetal
groupe| x| AH 313E(8)L Aglow o] (8)& potassium metaperiodatez 4] ALELA] 7] Ekol
A3 ke Yz AFE )7 25 E A4EAdh oA A-L(9) % sodium methoxide
ol % Fefkg®el ostx] bz A triethyl amineo 2 Atz zA 7h3] IAFEUADE
Ao A& 4 g9l o] anomeric mixture(10)E acetylale] old] E=E9l anomeric
diacetate(11) (ratio of a to 8 anomers, 4 : 1)& AA3stG . o] anomeric mixture(11)¥= 2+7}-9)
<& anomer® 2] % 93 hydrogen bromides} ul-4-A# bromideg] anomeric mixture(12) &
dg e o] (12)% pyrimidine @7 $18 =% 9 d nucleside® QA7 =] 443 a-anomer
2 299 nucleoside F434 v A FEo] AL Hol7 Yk AOZ therkeh W

o] A8 2-deoxy-2-fluoro-D-arabinofuranose¢] A uldo] A Fefe o] w8 = F&
] "A43] Zolzlz wig=2=dE 7498 A 2w 2/-deoxy-2/-fluoroarabinoside# 2] nucleosided}t
JaF9 dA4He s 443 anti-herpes virus pyrimidine nucleosidef2] S 4 o gkal Alo] =
A Al Aoz s,
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M 2}17] 5 spectrum (NMR) -2 Perkin Elmer R-32& A}$-3}4 o5 NMR spectrum®] R I &
A EZMN e TMSE A}&8}4 ¢}, Preparative TLC: Merck Silica gel GFy52, column chromato-
graphy: Merck Silica gel 60 72 A}-gatgch. whgelA A4S FAIELS AL JA £ 0]
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2z AAQ AS$E EEEFHY E84F £ NMR spectra datad] ¥lmz FA 2 oilal 7
2.0 = NMR spectra data®] u]zo] 2l&} %A 34

1,2:5, 6-Di-O-isopropylidene-a-D-glucofuranose (1)—Baker5% @ Lerner§9<] whye]
98] D-glucose (18g, 0.1mol)& Zwjgke) i} EA|3} o) o] acetonest yhgAA Al
2 (0% 499 F5F 2.48.

1, 2:5, 6-Di-O-isopropylidene-a-D-allofuranose (3)—A =7t 2zg @i 3 (D
(2.6g, 0.0lmol) 2 ¥ (2)F 2] slx| ¢k one pot processo] o3 ()& At +5F 2.2¢
(74%).

1, 2:5, 6-Di-0-isopropylidene-3-0-tosyl-a-D-allofuranose (4)—(3) (1.3g, 5Smmol)o =
BE FEe dsl (OE AFH FEE A 52 2.08.

3-Deoxy-3-fluoro-1, 2:5, 6-di-O-isopropylidene-a-D-glucofuranose (5)—(4) 4.2g (0.01
mol), KF 7g 2 acetamide 35g9] E#ES 210°CE 4587 mubsbd A 71addrh 92 d=EE
90°C2 WA 7l & NaHCO,Z 348 50mle ek s}sts o] w8 S celite padd H3f o
#3tct, celite pad® n-hexaneo & 25mlz 23] A% etz ofH-S& n-hexane 50mlg 33 FZex
ARz Fate] AgEEetd (65)7F pale-yellow syrupe 24 ol 53 2.08(71%),
Foster 2] uly}® o 2 nlE FFE o] NMR spectra datal u] A FFitgd o vlo] A AA|
Al gz ohg wbgol 2 E ARSI

3-Deoxy-3-fluoro-1, 2-0-isopropylidene-a-D-glucofuranose (6)—fluorinated compound(5)
2.6g(0.01lmol)-& 75% aqueous acetic acid 25mlel] =qlch& 50°Coll Al 24 7+ wubalch, wi-5-R-g
7hqtotel acetic acid ¥ E-& A A st pale yellow syrupte] (6)¢ HFHox devt. ¢5F
2.2g. 5 E 79 NMR spectra data vl £538tglem vlo]l4d AAS AFZ w5 24
o 2z A&sgr. =3 6)E £ #d column chromatograph (9:1, v/v, benzene-
ethanol) 2 A7 3+3 wasbwl AA37F Db o]7 & toluene-petroleum etherz A AA s
Aol AAL Ao m.p. 53~55° (lit.¥ :50~52°).

6-0-Benzoyl-3-deoxy-3-fluoro-1, 2-O-isopropylidene-a-D-glucofuranose (7) —3}4-&(6)
4. 4g(0.02mol) = dibutyltin oxide 5g(0.02mol)-& methanol 500mlell &=tAl# 147+ 5ok &5
A7k (BF7F AZE 3083 wreade shoba). AA4H whEAg 0°CrtA Y AA Iz o7
o] triethylamine 2g(0.02mol)-¢ 7} ©}-& muldbd A benzoyl chloride 2,8g(0.02mol)-2 0°C
oA &k rbgleh. @il Bdd wrsA S 0°Cel A 30E7 mukg AEE g oo T4
triethylamine 2g(0 02mol) @ benzoyl chloride 2, 8g(0.02mol) - of L =F o2 33 ¥t
Eate] Aok wbSEFA S o, g ELS AAT g, AGE AEFHIA A AFE
< & 300mls} dlchloromethane 300mlz triturationdtcl, {71 && HE s
A H stz NaSO& 72ZATHE syrupite] Hwiztx zHSlHE 53t T2
n-hexaneg 7}ste] W spa] F489 HAo] A&} ethanolz AAAeH ¢ (1

. 58 4,7g(75%), m.p. 133~134°(it.¥: 132~133°).

6-0-Benzoyl-3-deoxy-3-fluoro-D-glucofuranose (8)—3}%%(7) 3.3g(0.01 mol)& 88%
HCOOH 15mlej] g EhA71che 50°Coll A 2.54] 7k mutg dohg wh-d-A o] benzened 7h3) 7
3% %3k (formic acids} 3] FALW7A 3ol BA benzeneg sl8l FHFALN). L
Z} A} 2 ethanol 30mle] =olth$ triethylamine 3mlE 71&) A2 A Aok mubAZlvel. #48tFE
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3o} o1& 2A}E column chromatography (benzene: ethanol=7:1 v/v) 2 AAsbd 4=431(8)
Ao =2

] syrupo 2 A& F Slarh F52.68(92%).
5-0-Benzoyl-2-deoxy-2-fluoro-3-O-formyl-D-arabinofuranose (9)—3}82(8) 2.9g9 <=

x
T

Lo (H,0 200ml)e] potassium metaperiodate 3g& &4 713 ohg A 2o A 64 7 mulA 71}
uk&-& el 2 chloroform 100mlz 43 & Z3lchS chloroform Z& Na,SO2 724710k L)

Z FAAA A syrupde] AREE AAX G hibEed 2R AEsg

5-0-Benzoyl-2-deoxy-2-fluoro-D-arabinofuranose (10) —3 #| 3} x] ¢3¢ (9)E methanol 20
mle] *<lt}$- triethylamine 0,5mlE 713l z 50°Col A 5% 7 myldteh. w-SE g & 7Agts s
3t A2 syrupie] zbal-E column chromatography (benzene: etharol=7:1 v/v)eo] 92} A=) st
o] F-A 2l syrupy anomeric mixture (10)& <+=vh. 58 2.3g(@8)~(10)2] overall yield 90
%. 9ol A & anomeric mixture (10)E 272 isomer® 2], Z5FEF =2 NMR spectrad
ul bl FABl7] #e rechromatography® & 6} 9] th(benzene: ethanol=10:1 v/v). = A
s} a-anomer 1,7g (eluted first) 2 S-anomer 0.4g(ratio of @ to § anomer 4 :1)¢ AL ¢
%

1, 3-Di-0O-acetyl-5-O-benzoyl-2-deoxy-2-fluoro-D-arabinofuranose (11)—anomeric mix-
ture (10; 5g (0.02mol)g 4 -2o] A acetic anhydride 5g pyridine 50ml%o 4] 247} M &4 A
acetylsl stgich wh3-E gl & 100mle] ice-waters] 3ti chloroform(100mlx3) o2 ZF &3},
chloroform & F&ldte NaSOZ ZAZA7 2 74415 58te] 42 syrupS column chromato-
graphy :hexane: ethyl acetate=5:1 v/v) & A &=l 443 anomeric mixture(11)< syrup/o
2 dE o ol 5 5.83(85%).

9ol A} 9-& anomeric mixture (11)-g rechromatography (hexane: ethyl acetate=10:1 v/v)
3o a-anomer (m.p. 49~49.5° n-hexaneo = A7ZA4) 9 B-anomer (syrup, eluted first) & =}
ZF gl Aol EEE NMR spectras v wdt Ao A8 o At}

77 anomeric mixture (11)-Z basesto] &g Aol & bromide (12)2 whEo] ulLo] 227 = n
12)8) F45r4 -2 ohg3} 2ok

3-0-acetyl-5-0O-benzoyl-2-deoxy-2-fluoro-D-arabinofuranosyl bromide (12)—anomeric
mixture 11} 3.4g (0.01mol) & <= CH:Cl, 30mle}] 5Q1t}S- ice bathel] 4 223 1 2} 2o},
o 7le] HBr gas% ice bath o] A oF 2087k Batel, ubs-ai-S Wz ste] W zo)a ok ukx
A7 ehg 30°C ol stel 4 #4155 (3ol A A benzened shd 7qbEZ A7 o024 HBr& bz
3] Al7A sk 2 pale-yellow syrup (12)2 ZdAst=z tlo] A AAsx 9x Az

St
Furgol Ahgstgleh

L

C.

>

v

N

~

24 %

nucleoside &

p'a "
1. K.A. Watanabe, U. Reichman, K. Hirota, C. Lopez, and J.]J. Fox, J. Med. Chem. 22, 21 (1979).
2. K.A. Watanabe, T.-L. Su, R.S. Klein, C.K. Chu, A. Matsuda, M.W. Chun, C. Lopez, and J.J. Fox,

J. Med. Chem. 28, 152 (1983)

J.A. Wright, N.F. Taylor, and J.J. Fox, J. Org. Chem. 34, 2632 (1969).

U. Reichman, K.A. Watanabe, and J.]J. Fox, Carbohyd. Res, 42, 233 (1975).

D.C. Baker, D. Hortn, and C.G. Tindale, Carbohyd. Res. 24, 192 (1972).

L.M. Lerner and P. Kohn, Synthetic Procedures in Nucleic Acid Chemistry, 1, 146 (1968).
TRF, PEEIE 27, 181 (1983).

Moo



2-Deoxy-2-fluoro-D-arabinofurancse 2} ¥4 195

8. A.B. Foster, R. Hems, and J.M. Webber, Carbokyd. Res. 5, 292 (1967).

9. O. Mitsunoby, J. Kimura, and Y. Fujisawa, Bull. Chem. Soc. (Japan) 45, 245 (1972).
10. D. Wagner, J.P.H. Verheyden, and J.G. Moffatt, J. Org. Chem. 39, 24 (1974).

11. K.A. Watanabe and M.W. Chun, Unpublished data.



