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2-DEOXY-1-O-SILYLATED-B-HEXOPYRANOSES.
USEFUL GLYCOSYL DONORS AND SYNTHETIC INTERMEDIATES.
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Abstract: Different 2-deoxy-1-O-silylated--hexopyranoses were synthesized with high degree of
stereoselectivity and in high yield. Their application to direct synthesis of glycosides and glycosyl donors as
well as other synthetically useful transformations at the anomeric center have been demostrated.

Glycosylation and functionalization at anomeric center of 2-deoxy carbohydrates continues to be a
challenge, hampering synthesis of important natural products and their congeners. One of the possible group of
glycosyl donors are hexopyranoses silylated at the anomeric position as demonstrated by Tietze and Qiu2 for
relatively unstable 1-O-trimethylsilylated carbohydrates. In our studies we focused on 1-O-silylated 2-deoxy
monosaccharides as glycosyl donors, aiming at the derivatives sufficiently stable to sustain the conditions of
most multistep synthesis.

A

e 0

Ih,t-Bu Mzt'Bu 08 l"‘z"Bu
AcC NHCOCF, HCOCF,
1-R=SiMegt-Bu 3-R=SiMeytBu §-R=SiMeyg-Bu 9 - R =COCF;
2-R=SiPh;tBu 4-R=SiPh-Bu 6-R=SiPhyt-Bu 7 8 10 - R = COCH,

The 1-O-t-butyldimethylsilyl (1-O-TBDMS) and selected examples of 1-O-t-butyldiphenylsily] ethers of
3,4-di-O-acetyl-2-deoxy-L-thamnose (1, 2), 3,4-di-O-acetyl-2-deoxy-L-fucose (3, 4) and 3,4,6-tri-O-acetyl-2-
deoxy-D-glucose (5, 6), 4-O-acetyl-3-trifluoroacetyl-daunosamine (7), -acosamine (8) and -ristosamine (9, 10)
were synthesized by silylation of free anomeric hydroxyl group of acylated glycopyranoses in DMF/imidazol.3
The B-anomers were formed predominantly with isolated yields ranging between 80-95%. Stereoselectivity was
higher for substrates with lyxo configuration or when t-butylchlorodiphenylsilane was used as silylating agent.
The o-anomers (0-10%) 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, chromatographically
pure B anomers were transformed to various products or intermediates (Scheme I). Methyl glycosides of 2-
deoxy-L-rhamnose 11, 2-deoxy-L-fucose 20, daunosamine 21 and acosamine 12 were obtained in 90-95%
yields by treating the respective 1-O-t-butyldimethylsilyl ethers overnight at r.t., with 4:1 mixture of
dichloromethane: methanol containing 0.5% HCl.4

The 1-O-TBDMS-monosaccharides can also be converted to glycosides in the reaction catalyzed by
trimethylsilyl triflucromethanesulfonate (TMSOTY), in conditions similar to Tietze's acetal-glycosides
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synthesis.2 The 1-O-TBDMS 3 was reacted with cholesterol in the presence of TMSOT to give a glycoside 22
with 73% yield.

1-O-Acetates of acosamine 13, daunosamine 23, and ristosamine 26 were formed in high yields (89--
95%) by treating dichloromethane solution of silyl ethers with acetic anhydride/acetic acid containing catalytic
amount of ZnCl,.4

SCHEME 1
Products
_R“f)rinllf. ROR' 22 (73%)
0.5% HCl ROMe 11 (0B: 91%); 12 (a,B; 89%); 20 (o ; 75%);
CH,Cl,-MeOH (4:1) 21 (0, B; 92%; 29 (0uB; 91%)

_A_‘z%‘a_":’ﬂfi). ROAc 13 (95%); 23 (88%); 26 (cB; 89%)

R-OSiMe,t-Bu _;rT:‘B*:jC'W'@L(Ii). ROH 14 (af; 92% for H*; 79% for F); 27 (auB; 93%)

EErpre RSAc  15(93%); 24 (0>f; 74%); 28 (0oB; 98%); 30 (c>B;90%)

PhSH
R-SPh 16 (P 3:1; 85%); 17 (0:p 4:1; 98%); 25 (a:p > 10:1; 82%
DTz, (=B %17 (a:p %25 (o:p )

TMSBr R-Br 18 (85%)

R = 2-deoxy-hexopyranosyl with arabino, lyxo, ribo or xylo configuration
Similar yields were observed for hydrolysis of 1-O-TBDMS derivatives 8 and 10 to 1-OH-acosamine 14
and 1-OH-ristosamine 27, even though both substrates showed significant difference in the rate of hydrolysis.
1-O-TBDMS of acosamine (8) was hydrolyzed in oxolane-1N HCI (5 :1) mixture at r.t. in 48 hr whereas the
ristosamine analogue 10 appeared to be stable in this conditions. Compound 10 was hydrolyzed in oxolane:
80% aq. acetic acid (1:1) mixture. Both silyl ethers (8, 10) were easily hydrolyzed by tetrabutylammonium

fluoride in oxolane.4
1 CH,OAc
AcO R R AcO _oR o
OAc
A @
2 A
. 2 R = OMe: % 26-R=0Ac 29 -R =0Me
1R~ OMe; K= OAc 2-R =OMeR =OAc 27-R=0H 30-R=SAc
12 -R' = OMe; R®= NHTFA 21 -R! = OMe; R? = NHTFA 28 _R=SAc
13-R'= OAc; R®= NHTFA 22 -R' = 3p-cholesteryl; R? = OAc
14-R' = OH; R® = NHTFA 23-R' = OAc; R = NHTFA DNM.. .
15 -R! = SAc; R* = NHTFA 24 -R'= SAc; R* = OAc TFA - COCF, ?
16 -R! = SPh; R* = NHTFA 25 -R! = SPh: R2 = OAc

17 -R' = SPh; R = OAc
18 -R' = Br; R® = NHTFA
19-R' = DNM; R® = NHTFA

Previously unaccessibleS 1-oi-thioacetates of acosamine (15)6 and ristosamine (28)6 were obtained by a
clean transformation using Defaye conditions (AcSH/ZxCly).7 Similarly 1-S-acetyl-2-deoxy-1-thio-a-L-fucose
(24) was prepared in >90 % yields.6
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Other glycosyl donors could be conveniently generated from 1-O-TBDMS ethers, often under much milder
conditions than that from methyl glycosides or 1-O-acyl derivatives. As an example two types of glycosyl
donors, glycosyl bromides and thioglycosides$, were gencrated from 1-O-TBDMS ethers of 2-deoxy
monosaccharides, Phenyl thioglycosides 169, 179 and 259 were generated, respectively, from 1-O-TBDMS-
acosamine 8, -2-deoxy-L-rhamnose 1 and -2-deoxy-L-fucose 3 by using phenylthiol and zirconium chloride as
acatalyst.10 The mixture of ¢ and B anomers was formed with o-anomers as a predominant component. The
combine yields of . anomers were sometimes as high as 98% (17 and its p anomer) indicating that 1-O-silyl
ethers are excellent substrates for the preparation of thioglycosides.

In a comparably clean reaction, glycosyl bromide 18 was formed by treatment of 1-O-TBDMS-acosamine
8 with bromo trimethylsilane (TMSBr) in dichloromethane under Thiem's conditions.10 The o-L-arabino-
hexopyranosyl bromide 18 was then coupled with daunomycinone in Koenigs-Knorr conditions (HgO, HgBr,
in CH,Cly) to afford as a main component 4'-epi-daunorubicin 194 (84%) confirming the practical usefulness of
glycosyl bromides generated in the above conditions.

Further studies on the chemical transformations of 1-O-TBDMS-2-deoxy-monosaccharides as well as
other 1-O-silylated carbohydrates are in progress.
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