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Available methods for the preparation of 2-amino sugars are
few in number despite the ubiquity of such structures in ndture.
Recent, pioneering work by Danishefsky, Fitzsimmons, and
Leblanc has led to the development of two distinct methodolo-
gies for the conversion of carbohydrate glycals to the corre-
sponding 2-amino products$ These protocols have found
widespread use in the construction of complex amine-containing
polysaccharides, as most recently highlighted in Danishefsky’s
elegant synthesis of the MBrl antigénNeither method,
however, involves direct, transition metal-promoted amination
of glycal substrates (eq ?).Herein, we report a process which
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pared to unfunctionalized vinyl ethe¥s. As a result, we
speculated that the reactive manganese species was being
consumed in side-reactions which occurred at a rate faster than
the desired alkene amination step. This problem could be
circumvented by maintaining a high concentration of the glycal
relative to the activated manganese complex, thereby allowing
the rate of CECON transfer to effectively compete with other
deleterious reaction pathways. In practice, this was accom-
plished by slowly adding the (saltmen)Mn(N) reagent to a
solution containing both glycal and trifluoroacetic anhydride
(TFAA).11 As shown in Table 1, application of these conditions
with (saltmen)Mn(N) and various glycals successfully afforded
N-trifluoroacetylated 2-amino sugars.

The requisite glycal starting materials were constructed to
incorporate a variety of commonly employed carbohydrate
protecting groups, each of which proved tolerant to the mild
conditions of the reaction (Table 313 N-Trifluoroacetylamino
alcohol products were isolated following chromatography on
silica gel and were formed with high levels of diastereoselec-
tivity at C-2 (with the exception of entry 7. The stereochem-
ical outcome at C-2 in this reaction process is controlled by the
proximal stereocenter at C-8f(, entries 1, 3, 7). The product
yields from the pyranoid glycals (entries 1-7) ranged from 60
to 75% while the more reactive furanoid starting materials
(entries 8, 9) proved to be even more effective substrates (80%
yields) for this reaction. We speculated that the product amino
alcohols resulted from hydrolytic opening in the workup of either
a labile intermediate aziridine or oxazoline generated under the
reaction conditions. To this end, we have isolated oxazoline

employs a novel, easily prepared manganese nitrido complex11 (derived from glycall0) which, under mildy acidic condi-

that, upon activation with trifluoroacetic anhydride, serves as a
reactive nitrogen transfer agehtThis methodology offers two

tions, could be opened to th¥-protected amino alcohdd
(Scheme 1). As confirmation of our structural assignment of

attractive and important features: (1) the glycal is used as the 11, we have demonstrated thatmay be converted back to the

limiting reagent and (2) the products isolated are conveniently
protected as thil-trifluoroacetylamide derivatives.Addition-

ally, it represents the first example of a metal-mediated glycal
amination reaction.

oxazoline upon treatment with methanesulfonyl chloridgNEt

CHxCl,, 90%). For the six-membered ring glycals, both the

putative aziridine and oxazoline products have eluded isolation.
We reasoned that if an aziridine or oxazoline was an

We considered developing manganese reagents for g|yca|intermediate on the reaction pathway, then it might be possible

amination based on our finding that easily accessible salen-

derived nitrido manganese complexes, when reacted with
trifluoroacetic anhydride, transferred a4CION unit to electron-
rich silyl enol ether$:® Initial attempts to aminate ti®-
benzylglucal using (saltmen)Mn(Ryvere, however, unsuccess-
ful. The failure of this reaction was attributed to the greatly
diminished reactivity of this carbohydrate-derived olefin com-
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Table 1. Preparation oN-Trifluoroacetyl 2-Amino Sugars Scheme %
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tance in glycosidation reactions have been elegantly displayed

o
M e by Kahne, Nicolaou, and othe¥s:1°
. o 0. ;OH . . Methodology for the construction of 2-amino-2-deoxy
[I/\E 6:1 66% monosaccharides from glycal precursors has been described.
PR™ "0 " TNTFA This work represents the first example of a metal-mediated
PMBO amination reaction of this important class of alkene substrates.
o. ,OH Activation of (saltmen)Mn(N) with TFAA and transfer of the
7 OK/\L): 1 70% CFR:CON group to giveN-trifluoroacetyl-protected amine prod-
PR 0™ NTFA ucts is efficient in both chemical yield (6@880%) and product
o stereoselectivity. Moreover, it has been demonstrated that an
BnO OH ] . intermediate in this reaction process can be coujpleitu with
8¢ 13:1 80% . . T . L
T PhSH to give a functionalized 2-amino sugar suitable for
H

Me subsequent glycosidation reactions. Successful extension of this
Me%o latter reaction to include other coupling partners should provide
o direct methods for the synthesis of complex 2-amino carbohydrate-

(o} . o .
9 OH 10 80% derived natural products.
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