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A~s~w& Is~~hromonc derivatives have been obtained by reoction of glyeosyljluorides with benzyl alcohol in preeence of 

Cp2!@02l AgClO4, by a glycosyladoa, migmtlon, andintfamolectdar cycllzation sqnence. 

Glycosyl fluorides have become current starting materials for glycosylation reactions, since in the last ten 
years methods for the activation bf the anomeric fluorine atom we& developed.l .Recently. we have shown that 
different a-pyranosyl-2-ulo%s react with diethylaminesulfur trifluoride (DAST) to give 1,2difluoro 
carbohydrates.3 ‘l’hus, ulose i can be converted into glycosyl fluoride 2 in 72% yield (Scheme 1). Compound 2 
shows two fluorine atoms geminai to alkoxy groups, so that chemosekctivity problem may arise in fluorine 
substitution reactions; however, secondary fluorine could be selectively activated with metallocene derivatives 
(CpzMClz/AgX; M=Hf. Zr; X=C104, TfO) to give pyranosyl nucleosides by reaction with 
bis(uimethylsilyl)uracil3 (Scheme 1). 

In the carboltydrate fiild the interest in C-2 fluoro analogues is justified by, the unusual stability to acidic 
hydrolysis of a-fluoro‘ ketals and acetals.4 which makes more dif5cult the degsadation of carbohydrate 
contaking antibiotics. We ‘envisaged that metallocenc activators could be used for the selective glycosidation 
compound 2 to obtain a novel class of glycosides with a 2-5uoto-Zmethoxy substitution on the C-2 of the sugar 
ring. 

Initial attempts to glycosylation of 2 with cyclohexanol using Cp$ifCl3/AgClO4 gave a complex mixture. 
However, when henzyl alcohol was udlized, a mixture of 4 and 9 was obtained in 81% yield (Scheme 2). Use 
of either a lower PhCH3OHAugar ratio or a diffaent CpgHfCl2/Agc104 mtio gave the same cyclization products 
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in lower yields but only small changes in the 4/5 ratio were observed (Table 1). Compound 4 was favoured 
when benzene at 10 OC rather than CH2Cl2 at -50 Oc was employed. 
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Scheme 2 

Table 1. Reaction of 2 with Benzyl Alcohol and Cp2HKl2/AgC!lO4 

Molar ratio 
2 cP2Hm2 A&JO4 PhcHzoH Solvent Temp. Yielda 4tsb 

1 1 2 2 CH2C12 -5CPCert 82 7110 

1 1 2 1 CH2CI2 -WC-It 54 1017.5 

1 1 1 1 CH2C12 -5o”cwt 39 7110 

1 1 2 2 looC+lt 39 1014 

Surprisingly, with Cp2ZrCl2/AgClO4 dibenzyl derivatives 6 and 7 were the major products (Scheme 3). 
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Scheme3 

Table 2. Reaction of 2 with &nay1 Alcohol and Cp2ZrClz/AgClO4. 

Molarratio 

2 Cp2ZrCl2 AgClO4 PhCH2OH Solvent Temp. Yi&P(%) 6/7b 

1 1 2 2 CH2Cl2 -WC-rt 89 1016 

1 1 2 1 CH2C12 -WC-II 42 lOi9 

alSOlatedyieldafferpreparati~TLC~mssh-tography. 
b Ratios were determined by lH NMR (integration of the anomeric proton). 

Taking into account pteliminaq results shown in Scheme 13 , it is reasonable to assume that the attack of 
benzyl alcohol at the anon~eric position takes place first. Thus, 4 may arise from the following sequent of 
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events: activation of F-2, 1.2~m@ration of the anomeric substituent, and intramolecular Friedel-Crafts type 
cyclization (Scheme 4). Obtention of 5 should involve an additional transacetahrzttion reaction. On the other 
hand, no reaction has been observed when compounds 6 and 7 were treated with Cp$IfCl7jAgClO4. 

Scheme 4 

The structures of 4 and 5 am supported by: (a) the lack of fluorine in both products; (b) the absence of the 
C-l signal at -100 ppm, together with the presence of 4 CH and 2 quaternary carbons for the aromatic carbons 
in the DC NMR spectra of 4; (c) the value of geminal coupling constant of the benzyl methylene group6 is -15 
Hz for 4, whereas they are of 15 Hz and 12 Hz for the AB systems in 5 (for 7 and 8 JAB values ate12 Hz); and 
(d) a nOe is detected in 5 between H&l, a methyl of the isopropylidene group and one proton of the acyclic 
methylene system. ’ 

The intramolecular FriedelCrafts cyclization of 2-0-benzyl-ptotected carbohydrates is a well documented 
process that has recently auracted attention.7 However, the pyranoid systems have shown to be less reactive than 
furanoid ones, requiring activated benzyl groups to carry out that cycliition.8 Also, intramolecular cyclization 
processes have been described from ui-O-benzyl-o-D-ti~furanosyl fluoride9 in presence of BFs.Et20 and 
from tet&CMenzyl-a-Dpyranosy~ fluorideto using C@tCldAgClO4. 
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In order to gain insight into this process, O-benzyl derivative 8 &s convetted to 9 in a similar way2 to 
compound 2 in 68% yield Compound 9 could give rise directly to uicyclic compounds by Friedel-Crafts 
reaction. Treatment of 9 with %HfClz /AgClOq in the absence of benzyl alcohol, following the usual 
methodology, gave 5 as the only identifiable product in 17 % yieki. This indicated that a debenzylation ~&ess 
had takenplace. Use of other fluorine activators such as BFs.Etfl, Tf20 and TMSOTf, afforded small amounts 
of cyclization product together tith large amounts of degradation Rroducts. When one mol of benzyl alcohol 
wasaddedtothereactionmixture,5wasobtainedin71 %yieki. 
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Furfhcr work expkning the bchavicr of l&&fluoro carbohydrates &r&c synthesis of cyclic compounds 
is in progmss. 
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