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Abstract - Glycosides 10 and 11 were pruepared from epoxypentyl R-—D-N-sos-
tylglucoesanine 8 under mild conditions, using THMS triflate as the promo-
tar. Presumably, this novel rsaction procesds via in situ activation of
the intermediate oxazoline 9.

Glycosidically linked 2-acetamido-2-deoxy-glucose {(N-acetylglucosamine) (1)
is an important component of many glycoproteins and some polysaccharides,
Glycosides of 1 are synthesized usually by Lreating a suitably protszoered
glyecosyl halide or acetate with a heavy metal promotor.1’2 Thisz leads,

under neighboring group participatien, eventually to an

oxazoline which, in a second step, is activated by an RO ORO
acid’ or Lewis acid?® in order to allow nucleophilic R;}{Eﬁ:§l,0R

attack by a glycoeyl acceptor. Alternatively, 2-azido- NHAC
d-deoxy- or 2-deoxy-2-phthalimidoglucose derivatives 1R = H
are used; their preparation, however, requires rather 2:R = Ac

lengthy procedures. Recently, Frascr-Reid et a1.5, in

extension of their elieqgant work on glyceoside synthesim,7 reportzd on the
iodonium ion mediated transformation of n-pentenyl 2-desoxy-2-phthalimide
and Z-anisylimino-2-deoxy-D-glucopyrancsides into disaccharides. It should
be noted that this reaction does not procesd to an appreciable extent whan
the glycosyl donor hears a 2-acylaminc qroup.6 We have found now that
4 ,5' —apoxypontyl 2-acetamido—3,4,6-tri-O~acetyl-2-decoxy-f-D=-glucopyrano-
6,7

side {8) which is reminiscent of a halonium ion, ia a nseful glyvooaside
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denetr for the preparation of B-frans-glycosides of H-acatyl-glhiucosamine in
a one step transglycosylation vaaction.

During ongeing investigations of inhibilors of endagliycosidases,®:9
we have preparcd the epoxvalkyl N-acetylglucosamine derivatives 6-8 by
epoxidation of alkenvl glveosides 3-5 with MCPBA (schems 1: cf_S'lo’ll)le
The B-configuration in 3-% is proven by NMR spectroscopy (CDC14) {doubklcts
at & = 4.68 &t 0.2 ppm; J = 8.4 Hz). Quite interestingly, the anomeric
protons of the cpoxyalkyl glycosides appear in the diasterconmeric pairs of
6~8 always in the form of two doublets, each showing J = 8.9 Hz which

again consistently proves the ﬁ_confianntion.
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When TME ftriflate and tetramethylursa (1.2 ftold excass =2ach) arwe
added at 07C to a solutioan of 8 in CH4Cl,, TLC reveals disappearance of
the epoxide within 2 h and consomitant formation of oaxazoline 9 (schema
2}. In presence of a primary alcchel, the oxazoline lg converted overnight
at 20°C into & B-glyeoside which is isalated by usual workup and column
chromatography. Thus, reaction of 8 in the presence of allyl alcshol
reconverts 8 into 3. Similarly, the benzyl glveoside 10 results from reac-
tion of 8 with benzyl alcohol, whereas reaction with methyl 2,3,4-tri-0O-
benzyl-a-D-glucopyranoside leads ] the protected disaccharide
RDGLENAC {OAG) 4p—HaDELe (OBn) 4p—OMe (11).'7 In a preliminary experiment, we
have also prepared, albeit in low yield, %DGlcNAC(OAc)]p~4aDMan(OBn]3p—0Me
from 8 and methyl 2,3.6—tri-O-benzyl-a-D=-manncopyrancside.
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The reaction mechanism (scheme 3) apparently involves opening of epo-
xide 8 with simultaneons intramclecular attack of the glycoesidic oxygen
amd oxazoline formaticn. This intermediate is activated In sity presumably
by 3-tetrahydropyranyl THS ether. Additicn of the alcchol then leads to
the glyeccside. The epoxypropyl and epoxybutyl glycosides 6 and 7,
respectively, also rapidly disappear upon addition of TMS triflate. Hows=-
ver, decomposition ensues and no glycoside is formed from 6 in the pre-
sence of primary aleohols, whereas tracee of glycosides are detectable in

TLC of reaction mixtures c¢ontaining 7 and primary alcohol.
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Scheme 3.

Another interesting aspect of epoxypentyl glycoside reactivity is seen
in anzyma chemistry. It was noted previuus'l,yl1 that epoxypentyl cellobio-
gide is & powerful covalent inhibitor of cellulase whereas the epoxide of
4-methylenecyelohexyl cellobioside 1s ineffective. In view of the mecha-
nism depicted in scheme 3, this result may be explained by a rate accele-
ration of epoxide copening by intramolecular attack of the glycesidic oxy-
gen which is not possible in the confeormationally more restricted coyclo-
hexyl derivative. Thisz also raises the intriguing guestion whether glyco-
sidase inhibition by epoxypentyl glycosides is accompanied by glyrosyla-

tion of the enzyme, in additioen to alkylation.

TMS triflatec (1.2 mmol) is added at 07C to a stirred solutien of ep-
oxypentyl glyeoside 8 (1 mmol), tetramethylurea (1.2 mmol) and the acocep-
tor alcohel (2-4 mmol) in CH,Cl, (40 ml). Stirring is continued for 2 h at
0°C, and for ancthevr 10-14 h at 20°C. Dilution with 60 ml CHyCl, is fcllo-
wed by washing {2 » 20 ml sat. ag. NaHCO;, 2 x 20 m1 H,0), drying (Mg80,),

evaporation and column chromatography [silica gel, CHClj/acetone (3:1)].
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