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Abstract: A D -olivosyl donor in which the C(3) and C(4) hydroxyls are both protected by an
extremely bulky group, t-. BuPhZS; undergoes aryl C-glycos:danon in an a-selective manner, and the
product configuration remains unchanged under various Lewxs acid conditions. The features are
rationalized by the ring flipping of the pyranoside ring ({Cyq) in the glycosyl donor and the C-
glycoside product, due to the severe repulsion of the siloxy groups.

During the course of our synthetic study on aryl C-glycoside antibiotics,! we have prepared several
aryl C-glycosides that possess D-olivose, a sugar typical of this class of natural products.2 Although these
aryl C-olivosides differ in their aromatic portion as well as the carbohydrate protecting groups, they show a
general stereochemical behavior as summarized in Scheme 1. The conformation is dictated primarily by the
strong preference of the C(1)-aryl group to orient equatorially, and the anomeric effect is generally
negligible. Thus, of the two optional conformers of the a-olivoside, i. e., “C; and 1C4, the latter prevails
even by sacrificing three axial substituents. By contrast, the B-olivoside can adopt an ideal conformer, 4C)
with all four substituents equatoriai, which, therefore, is generally thermodynamically more stable than the
o-anomer. Indeed, the Lewis acid-mediated equilibration of these anomers, via a quinone methide species
as A,2.3 gives the B-anomer, often as the exclusive product.
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However, we recently encountered a striking exception to this tendency, which is the subject of the
present communication: The a-anomer is favored when the C(3) and C(4) hydroxyls are protected by an
extremely bulky group, t-butyldiphenylsilyl (TBDPS); we believe this finding would add a novel insight into
the stereochemistry of aryl C-glycosides.
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Treatment of D-thamnal with ¢-butyldiphenylsilyl chloride and imidazole gave the corresponding bis-
TBDPS glycal 1 in 91% yield, which was carefully subjected to the catalyzed addition of acetic acid’ to
give glycosyl acetate 2 in 64% yield as a mixture of anomers (0/B = 4/1; eq 1).6 The !H NMR showed that
both anomers of 2 adopt the flipped 1C4 conformation, respectively (see below).
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Acetate 2 was subjected to the aryl C-glycoside formation by the O—C-glycoside rearrangement.2-3
Upon treatment with 2-naphthol in the presence of CpzHfCl; and AgClOy4, acetate 2 underwent a clean C-
glycoside formation (CH;Cl;, 78 °C, 0.5 h) to give C-glycoside 3 as the sole detectable product in 91%
yield (eq 2). Careful analysis of 'H NMR revealed that 3 is the a-anomer with the ! C4 conformation. This
analysis was substantiated by the X-ray data of the methyl ether 4 (Fig. 1),7 derived from 3 [(Me0),S03,
K,CO3, acetone; 98% yield].8:9 It should be noted that both of the bulky siloxy groups are axially oriented,
and, hence, the pyranoside ring adopts the 1C4 conformation.
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Moreover, in this particular C-glycoside 4 with bis-TBDPS protection, the o-anomer is not only
selectively produced, but also is configurationally stable under various Lewis acid conditions as illustrated
by the comparison experiments (eqs 3, 4). Diacetate § was prepared from 4 (CsF, DMF, 140 °C, 1 h; Ac;0,
4-DMAP, pyr., 0.5 h; 87% yield), which proved to have the a-stereochemistry with the 1C4 conformation.
Toward the Lewis acid treatment, the behavior of the a-anomers of C-glycosides 4 and 5 was completely
different. Upon exposure to Cp2HfCly and AgClO4 (CH;Cly, —78 °C — room temperature, 1 h),2:3 o-5
cleanly anomerized to give B-5 (eq 3; 92% yield). No remaining 0-5 was detectable, and, needless to say,
B-5 was found to adopt the 4C| conformation. In sharp contrast, the bis-TBDPS counterpart o-4 did not



undergo any anomerization under the same conditions (eq 4; 99% recovery). Attempts to obtain the f-
anomer of 4 under the variety of Lewis acid conditions were unsuccessful.!0
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A possible rationale for these observations is the following. To avoid the severe gauche interaction
(equatorial-equatorial), the siloxy groups become antiperiplanar to each other to cause a ring flipping (Fig.
2). This seemingly unfavorable !C,4 conformation is justified by the unusually small A-value of a -
BuPh;SiO group.11:12 Thus, the glycosyl donor 2, with the 1C4 conformation, undergoes an a-selective aryl
C-glycosidation to give 0-3 (see eq 2), since the attack of an arene from the f-side is obviously discouraged
by two 1,3-diaxial repulsions. In addition to this kinetic preference, even if an equilibration path is
subsequently offered, the a—f transition would not be favorable because the B-anomer can not find any
reasonable conformations (Fig. 3): the 1C4 conformer is obviously unfavorable (all axial), while the 4C|
counterpart would suffer from the gauche interaction as stated above.!3
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This finding is also of synthetic importance, offering a stereoselective access to a-aryl C-olivosides,
which have been hitherto almost inaccessible.!:2  Reactions of some other phenols with 2 gave the
corresponding o-olivosides 6-8 as the sole product, respectively, and each proved to adopt the 1Cy
conformation.?

OH OH OH

OTBDPS
O

OTBDPS OTBDPS OBn OTBDPS
Me OMe

6 85% 7 84% 8 98%

OMe

Furthermore, a divergent approach to the o and f§ anomers of aryl C-olivosides is possible via the "fine
tuning” of the protecting group (Scheme 2). A bis-silylated congener 11 with a reduced steric demand [n.b.:
The silyl groups in 11 are TBDMS (¢-butyldimethylsilyl) rather than TBDPS] showed a "normal" behavior.
Glycosyl donor 11 adopts the 4C; conformation, and the aryl C-glycosidation occurred in a B-selective
manner. Aside from the stereochemical context, it should be noted that the anomeric C-glycosides, 10 and
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12, with trioxygenated naphthalene moiety, would serve as versatile intermediates toward various elaborate
aryl C-glycoside antibiotics.!4
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