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ABSTRACT

Marshall reaction, CHa., O
CHgj,,, __OBn 2 steps, . |
c(Ho Q Sch,
McDonald reaction, )—NH
Du Bois reaction O
(59% overall) Carbamate protected

L-vancosamine glycal

The carbamate-protected L-vancosamine glycal, viewed as a universal precursor for vancosamine derivatives, was prepared by a short scheme
based on diastereoselective addition of an allenyl stannane to a lactaldehyde ether, the tungsten-catalyzed alkynol cycloisomerization, and the
rhodium-catalyzed C-H insertion of a carbamate nitrogen. This sequence is a prototype for a new and efficient strategy for the synthesis of
3-amino sugar derivatives. The key intermediate was elaborated to the silyl ether of N,N-dimethyl vancosamine glycal.

L-Vancosamine ¥) and N,N-dimethylvancosamine2j are “reverse polarity strategy” based on the addition of lithiated
constituents of complex antibiotics of diverse structural types. glycals to quinonoid substratésf we are to implement this
L-Vancosamine is a functional component of vancomycin, approach for members of the pluramycin group of antitumor
the glycopeptide that has attained the status of antibiotic of antibiotics, we need access to a protedied-dimethyl+ -
last resort against resistant Gram-positive bactetis,N- vancosamine glycal, particularly the silyl etierAlthough
Dimethylvancosamine appears as an O-glycoside in the nor-it would be reasonable to prepare this type of intermediate
cardicyclin (anthracycline) antibiotitand as a C-glycoside  from L-vancosamine (which is available from synthésisd
in the pluramycin (kidamycin) antibiotics. from degradatiohof vancomycin), we have been interested
For the synthesis of aryl C-glycoside antibiotics, we wish in devising a direct preparation of this and related reagents.
to establish the key aryl C-glycoside connections by a In fact, the racemic vancosamine glycal derivativhas
been prepared by McDonald in an 8-step sequérnzesed
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s cycloisomerization (McDonald reaction) of alkyndl The

preparation of the selectively functionalizéevould be based

CHa,, OH  CHa,, CHay, on the diastereoselective addition (Marshall reactiori)pf
o“ TBSO" Q a (P)-allenyl stannane to argf-lactic aldehyde.
cH’, NMe, CH NH The resulting scheme involves the sequential application
1,R—H Coz of three recently developed reactions, each of which ac-
2, R=CH, ’ 4 complishes a previously difficult or impossible transforma-
Figure 1. L-Vancosamine), N,N-dimethyli-vancosamine2), tion. Implementation of the plan was remarkably facile.

silyl-protectedN,N-dimethyl+-vancosamine glycd, and protected

Cvancosamine glycat —

Scheme 2. Stereoselectivity of the Marshall Reaction

cycloisomerization reactiohAlthough both efficient and 8+ o MgBr, OFt,
stereoselective, this synthesis did not appear to us to be CH,Cl,, -25°C
readily adaptable to the preparation of chiral glycal deriva-
tives. CH; OBn CH; OBn
In this letter we present a novel strategy for the synthesis = CHy * =z CHs
of oxazolidinones, which we view as a universal precursor H OH H OH
to vancosamine derivatives. Furthermore, we describe the 10 1
conversion of this key compound to the protectsdN- (93%) (1-7%)
dimethyli-vancosamine glycaB, intended for use in our
approach to the synthesis of pluramycin antibiotics. Alkynol 10 was obtained by the addition oP)-allenyl
In our retrosynthetic analysis (Scheme 1), we envisaged stannan@!3 to (9-lactic aldehyde benzyl eth&#* according
oxazolidinoneb to be available from the stereospecifie-8 to the method of Marshalt Purification by filtration through

KF-loaded Celite, a procedure described by Roush ébal.,
| followed by flash column chromatography provided the
Scheme 1. Oxazolidinone5, and Its Retrosynthetic Analysis major product, alkynoll0, and a small amount of the

CHy, O CHs,, diastereomeric alkyndl 1.6 Protecting group modification
| | was required prior to the cycloisomerization reaction.
o ,jHCHs 4 = Therefore, alkynollO was functionalized as the carbamate
Hs 12 by treatment with trichloroacetyl isocyanate followed by
5 6 methanolysis/ Then the benzyl group was removed with
DDQ to afford alkynol7, the substrate for the McDonald
o CH, reaction. Irradiation of a solution of alkyndl at 350 nm
: ‘ . .
= CH, > BusSn H was carried out in the presence of 10 mol % of W(g&)d
+ . .
il CHj,, _OBn excess triethylamine. After low-temperature workup (see
Supporting Information), crystalline glycél was obtained
in 87% vyield.
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Scheme 3. Completion of the Synthesis of Oxazolidinob&

CH; OR
a [oF
e = CHy _ = o
89%) H O\rNHz (87%)

O
12R =Bn o
TR-p 2b©8%)
CHs,, O . CH;,, O
O )
(86%) Q Sy
N 3
H2N/§o CH, & NH
0]
6 5

aReagents and conditions: (a) GC{O)NCO, CHClIy; K,COsf
MeOH. (b) DDQ, CHClI,, pH 7 buffer. (c) 10 mol % of W(CQ)
Et;N, THF, hy, 57 °C. (d) 10 mol % of RKOAC)s, PhI(OAC),
MgO, CH,Cl,, 40°C.

The synthesis of the potentially versatile intermediate,
protectedL-vancosamine glycab, was completed by the
regio- and stereoselective-@& insertion of the urethane
nitrogen, presumably via the rhodium nitréhaerived from
urethanes. A modification of the optimal conditions of Du
Bois et all® (10 mol % of Rh(OAc),) afforded crystalline
oxazolidinone5 in high yield. As shown in Figure 2, an

Figure 2. The X-ray crystal structure of oxazolidinoe

target. Reaction of protected glyc& with NaH and
Me,SO, providedN-methyl oxazolidinond 3 in quantitative
yield. Reduction with lithium aluminum hydride provided
crudeN,N-dimethyl vancosamine glycal, which was directly
subjected to silylation. Thus, the desirddvas obtained in
83% vyield from the key vancosamine synth&n Short

Scheme 4. Preparation of Protected
N,N-DimethylL-vancosamine Glycal

CH,;, O
a \\\J b, c
— - o) R —
(~100%) /rN CH;  (83%)
g CHs
13

a Reagents and conditions: (a) NaH, }8€&y, CH,Cl,. (b) LAH,
ether. (c) TBSOTT, 2,6-lutidine, Cil,.

sequences based on the principle demonstrated in this letter
should provide improved and practical preparations of
3-amino glycals, branched and unbranched, in both chiral
seriest®?°As glycals are generally useful precursors to both
0-?! and C-glycoside&?? our strategy should find broad
application in the synthesis of a variety of antibiotics that
contain amino sugars. The use of aminoglycal reagents,
including the protectedll,N-dimethylvancosamine glyca|

in further synthetic transformations will be reported in due
course.
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