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Abstract: A remarkable effect of pivaloyl group as a stercocontrolling auxiliary at O-2a of

glycosyl donors was demonstrated in order to improve the poor yield so far observed for the
coupling between glycosyl donors and protected ceramides.

An oxocarbenium ion 1, derived from a glycosyl donor with O-2 acyl group, gives rise to a
more stable dioxocarbenium ion 22), which upon reaction with an alcohol R'OH affords either a

1,2-trans glycoside 3 or an orthoester 4 (scheme 1).
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During the course of our experiments3) directed toward total synthesis of
glycosphingolipids, it was demonstrated that coupling between peracetylated glycosyl donors and
ceramide derivatives (8 and 9) gave particularly poor yields if glycan chains contain more than
three monosaccharide residues. For example, the reaction of glycosyl donors 5§ and 13 with 8 gave
only trace (less than 5%)%) and 13% yield3) of the desired 10 and 15, respectively. As the poor
yields may result from the concomitant formation of an orthoester, use of pivaloyl instead of
acetyl in 2 should disfavor6) the orthoester route (b) due to the presence of bulky t-butyl group
next to the electrophilic carbon atom and eventually enhance the coupling efficiency along route
(a).

To test this reasoning, glycotriaosyl donors 67),77), and 147) that carry a stereocontrolling
auxiliary at O-2a were prepared (vide infra). Crucial experiments were then performed.
Trimethylsilyltriflate (TMSOTf) promoted glycosylation of 9 with imidates8) 6 and 14 did afford
the desired 117) and 167) in 66 and 37% yicld, respectively, Similarly, glycosylfluoride 7, a 5:1
mixture of B and o anomers, was employed under the standard condition?) (SnClp, AgOSO7CF3) for

4097



4098

AcO
NHAc OAc
oR
"o/\l/\/\cn*‘n
NHCOC M,y
b R:=B2
AcO Qae 9. R=TBDS
or?
AcO R0
o OAon /”\H '
OAc a6 © ccly d ome
3
° AcO by o OR 2 oRr'
AcO OR' s
o] i
AcO o ) OR:O ° ¥ .
L1
OAc R0 o W 13H2r
or? on? NH
COC,3H,
Scheme 2 83 ReAC R a* R
(TBDS=Si'BuPh,) B RePw L

;g TBDS P Ac
the glycosylation of 9 to give 11 in 77% yield. Conventional deprotection of 11 (1. BuyNF in 1:1
THF-MeOH, 2. NaOMe-MeOH, 71% overall) afforded lacto-N-triaosylceramide 1210). These results
clearly revealed a. remarkable stercocontrolling capability of pivaloyl auxiliary at O-2a in 6,7 and
14 which were prepared in a regiocontrolled way as follows.

The orthoester 17 readily obtainable from pcracetylated lactosylbromide was alkylated into
monoallyl derivative 187) in 96% yicld (1. Bu2Sn0O in 1:1 toluene-THF11), 2. CHp=CHCH?7Br, BusNBr
in THF). Conversion of 18 into 197) was achieved in 5 steps (1. BnBr, NaH in DMF, 2. TMSOT(12), 3.
NaOMe-McOH, 4. 1BuCOCI, 5. PdCl2-NaOAc-aq.AcOH13), 65% overall). CuBrg-BugNBr-AgOTf promoted
glycosylation14) of 19 with thioglycoside 20 gave an 86% yicld of 217), which was then converted
in 4 steps into 227) as a 1:1 mixture of o and B anomers (1. NHzNH2+H20 in EtOH, 2. AcpO-Py-DMAP,
3. Pd-C, H2, 4. Ac20-Py-DMAP, 83% overall). Scleclive removal of O-l1a acetyl group of 22 with
NH2NH2+AcOH in DMF!3) gave a quantitative yield of 237), which was further treated either with
CI3CCN-DBU in (CICH2)2 to give an 83% yield of 6 or with DAST in THF-(CICH?)2 to give a 73% yield
of 7 as a 5:1 mixture of B and o anomers.

Globotriaosyl donor 14 was prcpared as follows. Conversion of allyl glycoside 24 into
orthoester 257) was performed in 5 steps (1. PRCH(OMe)2, TsOH, 2. Ac20-Py-DMAP, 3. PdCl2-NaOA-
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aq.AcOH, 4. CBr4-P(NMe¢2)3 in THF, 5. BnOH-BugNBr-Et3N in CH2Cl2, 40% overall). 25 was further
transformed into benzyl glycoside 267) in 58% overall yield in 6 steps (1. NaOMe-MeOH, 2. BnBr-
NaH in DMF, 3. TMSOTY in (CICH2)2, 4. NaOMe-McOH, 5. 1BuCOCI, 6. BH3:NMe3-AICI3 in THF16) ),
AgOTf promoted glycosylation of 26 with chloride 2717) in (CICH2)2 at -20° afforded a 78% yield of
287) which was then converted into a 1:1 mixture of o and B anomers 297) (1. Pd-C, Hp, 2. AcpO-Py-
DMAP, 77% overall). Treatment of 29 as in the case of 23 finally gave the desired imidate 14 in
52% overall yield.
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In conclusion, by employing pivaloyl group as a stercocontrolling auxiliary, efficiency of
the glycosylation of ceramide derivatives became notably enhanced. Regioselective synthesis

routes for the introduction of a pivaloyl auxiliary at O-2a were also established.
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