J. Am. Chem. So@001,123,69376938 6937

General Strategies for the Synthesis of the Major dihydronaphthols was knowit.However, sugars had never been
Classes ofC-Aryl Glycosides used in such constructions, and the feasibility of oxidizing the
David E. Kaelin, Jr., Omar D. Lopez, and Stephen F. Martin* |ntermed|at9, electron-rlg:h dlhydronaphthols efﬁuent[y to the
. ) . corresponding naphtholgithoutaccompanying dehydration was
Department of Chemistry and Biochemistry  clearly uncertain. To establish the underlying viability of this new
The Unversity of Texas, Austin, Texas 78712 gnproach taC-aryl glycosides we embarked on a series of model
Receied April 3, 2001 studies, some of which are summarized in Scheme8. Dur
. L . . . firstinitiative was to determine whether a 2-glycosyl furan would
The C-aryl glycoside antibiotics, as exemplified by kidamycin ndergo a DielsAlder reaction with benzynes. To address this
(1), constitute an important class of biologically active natural question4 was prepareda(; 1:9) by the reaction of furan with
prod_uctsl.V\_/hlle kidamycin represents a member of one subgroup he glycosyl acetate8 (Scheme 23. After some preliminary
of this family, there are four common structural typesBaryl  gyperimentation using various bases and temperatures, we dis-
glycosides (Groups—1V), which have been classified on the basis ¢oyered thas could be efficiently deprotonateaithoto the chloro
of the substitution pattern of the sugar residue(s) and the hydroxyl group usingseeBuLi at —95 °C. After furan4 was added, the
group(s) on the aromatic rirfgHence, one of the significant  nixyire was allowed to warm slowly to room temperature during
challenges presented by these complex antibiotics lies in thehich time benzyne generation and cycloaddition ensued to give
design and Qevelopment ofa un|fled strategy for the synthesis of g o Acid-catalyzed rearrangement 6fthen delivered the Group
the four major subgroups of this famity. | C-aryl glycoside representative as a single diastereomer in

Scheme 1 excellent overall yield.
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Similarly, we found that the 3-glycosyl fura® which was
prepared by application of known procedute¥, reacted with
1,4-dimethoxybenzyne to givEd in 91% yield (Scheme 3). The
'acid-catalyzed rearrangementldf furnished a readily separable
mixture (10:1) of the Groufl C-aryl glycoside modell, which
was obtained as a single diastereomer, and the isonmeric
substituted product. Oxidation &fl with PhI(OAc), and reduction
of the quinone thus produced with MO, gave the GroupV
f : X :

C-aryl glycosidel2 in 70% overall yield.

Having demonstrated that representa@+aryl glycosides of
Groupsl (i.e., 7), Il (i.e.,11), andlV (i.e., 12) were accessible
via Path A of Scheme 1, it remained to prepare a model of the
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the intermediate lactols (Scheme 4). Gratifyingly, when 1,4-
dimethoxybenzyne was generated in the presend® agmooth
cycloaddition ensued to deliv&7, which underwent facile acid-
catalyzed rearrangement to provide the GrbugC-aryl glycoside
model 18 as a single diastereomer.

Communications to the Editor

Scheme 5
TIPSO 1) Pd(PhgP)sCla, EtgN,
o  Zn,ZnCly, THF, 50 °C
|
. M
TIPSO oMe
TIPSO lao
19
OMe
20
2) DDQ, dioxane, A
50%
Ho/PtO,
85%
Scheme 6
Pd(PhsP),Clo, EtgN,
2Zn, ZnCly, DMF, 110 °C
6+19 —

68%

TIPSO,

Ho/P1O, TIPSO
—_—

88%

derived from dehydration, we eventually found that use of
recrystallized DDQ as the oxidant gave the naph#ioReduction

of 21 by catalytic hydrogenation then delivered the Grdup
C-aryl glycoside22 as a single diastereomer.

Similarly, we found that the sugar-substituted cycloaddiict
underwent ring opening, albeit under more forcing conditions,
with 19 to give intermediate dihydronaphthols that underwent
oxidation in situ to give23 in 68% overall yield (Scheme 6).
Reduction of the glycal by catalytic hydrogenation then provided

Even though we had convincingly established the general the Grouplll C-aryl glycoside modep4.

applicability of the approach tG-aryl glycosides outlined in Path

We have thus developed general protocolsGearyl glycoside

A of Scheme 1, we were intrigued by the alternative approach of synthesis that may be applied to the efficient preparation of the
Path B as it might possess some advantage in certain circum-four major classes ofc-aryl glycoside antibiotics. The first

stances. In the event, we conducted a number of preliminary approach showcases the cycloadditions of glycosyl furans with
experiments to determine whether glycosyl carbanions might benzynes followed by acid-catalyzed rearrangement of the

induce the §2' opening of20. However, significant quantities

of ring-opened products could not be isolated. While the pos-

intermediate cycloadduct, whereas the second features the pal-
ladium-catalyzed, &2'-like opening of furar-benzyne cycload-

sibility remains that such reactions might prove useful, we were ducts with iodo glycals. The application of regioselective variants

attracted instead to the possibilities afforded by the palladium-

catalyzed reaction of iodo glycals suchl#®® with 20 according

to the precedent of Cheng and othédsdeed, we discovered
that the reaction ofl9 with 20 proceeded readily under the
conditions optimized by Cheng to give a mixture (1:1) of the
diastereomericis-dihydronaphthol precursors afl (Scheme 5).
Although the oxidation of these dihydronaphthols2b under

of these novel routes to the syntheses of naturally occu@iagy!
glycoside antibiotics is the subject of several active investigations,
the results of which will be disclosed in due course.
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