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Abstract: Different 2deoxy-l-~,silylated-B-hexopyranoses were synthesized with high degree of 
stereoselectivity and in high yield. Their application to dinxt synthesis of glycosides and glycosyl donors as 
well as other synthetically useful transformations at the anomcdic center have been m 

Glycosylation and functionakation at anonkc center of 2deoxy carbohydrates continues to be a 

challenge, hampering synthesis of impartant natural products and their congeners. One of the possible group of 

glycosyl donors am hexopyranoses silylated at the anomeric position as deumnstrated by TIetze and Qiu2 for 

relatively unstable l-G-trin~thylsilylated carbohydrates. In our studies we focused on 1-0-silylated Zdeoxy 

monosaccharides as glycosyl donors, aiming at the derivatives sufiiciently stable to sustain the conditions of 

most multistep synthesis. 

1 - R = Siie.+Bu 
2 - R = Sii$-Bu 

3 - R E Sihf~t-Bu 
4 - R = si+Bu 

m!@$2t-~wmt.s,M%t.B” 
s a 

9 -R=CGCF3 
7 8 IO-R=CGCH, 

The l-G-t-butyldimethylsilyl (l-O-TBDMS) and selected examples of 1-G-t-butyldiphenylsilyl ethers of 

3,4-di-G-acetyl-2deoxy-L-rhamnose (1,2), 3,4-di-G-acetyl-2deoxy-Lfucose (3,4) and 3.4,~tri-0-acetyl-2- 

deoxy-D-glucose (5,6), 4-0-acetyl-3-t tykknossmine (7). -acosau&e (8) and -ristosamine (9,lO) 

were synthesizd by silylation of fme anomeric hydroxyl group of acylated glycopyranoses in DMFEmidazol.3 

The banomers were formed predominantly with isolated yields ranging between 80-95%. Stereoselectivity was 

higher for substrates with lyxo configuration or when t-butylchlomdiphenylsilane was used as silylating agent. 

The a-anomers (O-10%) were detected by analyzing 1H NMR spectra of the reaction mixtures and in some cases 

isolated by column chromatography. 

To demonstrate synthetic usefulness of 1-O-silylated 2-deoxy-monosaccharides, chromatogmphic&y 

pure p anomcrs were transformed to various pmducts or intermediates (Scheme I). Methyl glycosides of 2- 

deoxy-L-rhamnose 11.2-deoxy-Lfucose 20, daunosamine 21 and acosamine 12 were obtained in 90-958 

yields by treating the respective I-O-t-butyldimethylsilyl ethers overnight at r.t, with 4: 1 mixture of 

dichlorometbane: methanol containing 0.5% HClP 

The 1-O-TBDMS-monosaccharides can also be converted to glycosides in the reaction catalyzed by 

trimethylsilyl trifluoromethanesulfonate (TMSCYI’f), in conditions similar to Tietze’s acetal-glycosides 
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synthesisa The l-O-THDMS 3 was reacted with cholesterol in the presence of TMSoTf to give a glycoside 22 

with 73% yield 

l-O-Acetates of acommine 13, daunommine 23, and rismsamine 26 were formed in high yields (89-- 

95%) by tmating dichIorome&r e solution ofsilyl ethers with acetic anhydrWacetic acid containing catalytic 

amount of ZnCla.4 

ScHHMEl 

0.5% HU 11 (a#; 91%); 12 (a#; 89%); 243 (a$; 75%); 
~Ck+eOH (41) 

c 
R-oMe 21 (o.8; 92%); 29 (c#; 91%) 

13 (95%); 23 (88%); 26 (cl&S; 89%) 

1N HCLTHF(I:5) 
R-OSiMej-Bu ~ Bu w R-OH 14 (a$; 92% for IFI; 79% for F); 27 (a& 93%) 

A&H c 
0.2 eq zrq 

R-SAC 15 (93%); 24 (cog; 74%); 28 (OPS; 98%); 30 (lYq3;90%) 

PhSH c 
0.2 eq zrQ4 

R-SPh 16(a$3:1; 85%); 17(ccg4:1; 98%); 25 (a$> 1O:l; 82%) 

TMSBr c R-Br 18 (85%) 

R = 2-deoxy-hexopyranosyl with ambino. lyxo. rib0 or xylo conliguration 

Similar yields were observed for hydrolysis of l-O-THDMS derivatives 8 and 10 to 1-OH-acosamine 14 

and I-OH-ristosamine 27, even though both substrates showed significant difference in the rate of hydrolysis. 

l-0-TBDMS of acosamine (8) was hydmlyxed in oxolane-1N HCl(5 : 1) mixture at r.t. in 48 hr whereas the 

ristosamine analogue 10 appeated to be stable in this conditions. Compound 10 was hydrolyzed in oxolane: 

80% aq. acetic acid (1:l) mixture. Both silyl ethers (8.10) were easily hydrolyzed by tetrabutylammonium 

fluoride in oxolane.4 

11-RL=OhkR2=OAc 20-R’=OMe;R’=OAc 26-R=OAc 29-R=Otvle 

l2-R’=OMe;R2=NH13’A 21-R’=OM~R2=NHWA 
27-R=OH SO-R=SAc 
28-R=SAc 

X3-R’=OAc;R2=NHTFA 22 -RI = 3$.d1okstuyl; R2 = OAc 

14-R’=OH;R2=NHlFA 23-R’=Ok;R2=NHTFA 

lS-R1=SAc;R2dWlTA 24-R’=SAc;R’=OAc 
DNM- dammycii 

16-R1=SPh;R2=NHlFA 
‘IPA -COCF’a 

17-R’=SPh;R’=OAc 
ZS-R1=Sph;R2=OAc 

I-R’=BcR2=NHTPA 

l9-R’=DNM;R2=NHTPA 

Previously unaccessibleS 1-a-thioacetates of acosamine (15)s and ristosamine (28)s were obtained by a 

clean transformation using Defaye conditions (AcSH/X&).7 Similarly 1-S-acetyl-2-deoxy-1-thioa-L-fucose 

(24) was prepared in >90 % yields.6 
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other glycosyl donors could be conveniently genemted from I-0TBDMS ethers, often under much milder 

conditions than that from methyl glycosides or l-Q-a@ derivatives. As an example two types of glycosyl 

donors, glycosyl bromides and thioglycosidess, were generated ikn.n I-Q-TBDMS ethers of Zdeoxy 

monosaccharides. Phenyl thioglycosides 169,179 and 259 were generaotd, respectively, from l-0-TBDMS- 

acosamk g, -2&oxy-L-rhamnose 1 and -2-deoxy-L-fucose 3 by using phenylthiol and xirconium chloride as 

a catalyst.10 The mixture of a and p anomen was formed with a-anomers as a pndominant component. The 

combine yields of o$ anomers were sometimes as high as 98% (17 and its g anomer) indicating that 1-O-silyl 

ethers are excellent substrates for the preparation of thioglycosides. 

Jn a comparably clean reaction, glycosyl bmmide 18 was formed by treatment of 1-GTBDMS-acosamine 

8 with btomo trimethylsilane (TMSBr) in dichloromethane under ‘Ibiem’s condmons.re The a-Larabino- 

hexopyranosyl bromide 18 was then coupled with daunomycinone in Koenigs-Knorr conditions (HgO, HgBrz 

in CH#&,) to afford as a main component 4’-epidaunorubicin 194 (84%) confirming the practical usefulness of 

glycosyl bromides generated in the above conditions. 

Further studies on the chemical transformations of 1-Q-TBDMS-2-deoxy-monosaccharides as well as 

other I-0-silylated carbohydrates are in progress. 
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