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Abstract

A group of natural diosgenyl saponins was synthesized in a highly efficient manner employing the ‘one-pot
sequential glycosylation’ protocol with the combined use of glycosyl trichloroacetimidates and thioglycosides.
© 1999 Elsevier Science Ltd. All rights reserved.

Saponins are a structurally diverse class of plant glycosides, which have attracted much attention
in recent years because of the host of biological activities they exhibit.! The structural diversity of
saponins lies mainly in their sugar moieties which results in the extreme difficulty in isolation of these
compounds.! Application of contemporary synthetic carbohydrate chemistry would provide a realistic
route to this important group of natural products.?

As aresult of the development of various glycosylation procedures and sophisticated protecting group
strategies, it is now no longer a problem whether a naturally existing oligosaccharide can be synthesized;’
and the new challenge is the efficiency of the oligosaccharide assembly. To tackle this challenge, the ‘one-
pot sequential glycosylation’ strategy has recently been developed,*’ which performs two or more steps
of glycosylation sequentially in one-pot, without the need for intermediate purification and protecting
group manipulation between each glycosylation step. This one-pot approach has been achieved by taking
advantage of the sufficient disparity between the reactivities of a set of glycosyl donors: either a set of
donors with different protecting groups (armed or disarmed),>” or a set of donors with different leaving
groups.*%7 The one-pot protocol developed by Takahashi et al. employed glycosyl trichloroacetimidates
and thioglycosides as sequential glycosyl donors.® The first step of the coupling was between glycosyl
trichloroacetimidate (Donor I) and thioglycoside (Donor II, which was actually an acceptor in this step)
and was promoted by TMSOTT; then the resulting thiodisaccharide acted as a glycosyl donor upon
addition of the second promoter (NIS) and the acceptor. The elegance of this protocol is: (1) glycosyl
trichloroacetimidates and thioglycosides are the two most commonly used synthons in oligosaccharide
synthesis and are readily accessible; (2) the activation of glycosyl trichloroacetimidates with TMSOTf
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Table 1
One-pot synthesis of a group of diosgenyl saponins'2
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and the activation of thioglycosides with NIS and TfOH (which is generated from the first step via
TMSOTT hydrolysis) are distinguishable, with no need to control carefully the one-pot conditions.
However, since the advent of this protocol, no further application has been reported. Herein, we report
the synthesis of a group of diosgenyl saponins (1-6)%!! by utilization of this efficient protocol.

1 GluB-(1—4)-Rhax-(1—+4)-[Rhac-(1—2)]-GluB-(1—3)-Diosgenin

2 Rhaa-(1—+4)-Rhao-(1—+4)-[Rhaxx-(1—2)]-GluB-(1—3)-Diosgenin

3 GluB-(1—4)-Rhax-(1—+4)-GluB-(1—3)-Diosgenin

4 Rhaot-(1—4)-Rhax-(1—4)-GluB-(1-3)-Diosgenin

5 Rhax-(1—3)-Rhax-(1—+4)-Glup-(1—3)-Diosgenin

6 Rhax-(1—3)-Rhac-(1-+3)-Rhaa-(1—3)-Rhact-(1 —4)-GluB-(1—3)-Diosgenin
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As shown in Table 1, readily accessible trichloroacetimidates (7,'> 8,'4 915) (2 equiv.), thioglycosides
(10,16 11,17 1217) (1.5 equiv.), and acceptors (13,22 14!8) (1.0 equiv.) were used in the one-pot synthesis
of the corresponding protected saponins (15-20).!2 The first step was carried out at a low temperature
(-=70°C) with a catalytic amount of TMSOTTf (0.1 equiv.); a higher temperature (—10°C) resulted mainly
in the intermolecular ethylthio group transfer.!® In the second step, 1.0 equivalent of NIS was found
enough to complete the coupling reaction (in Takahashi’s report,® 5 equiv. of NIS was used). The yields
were very high for the one-pot preparation of 15-18 (90-98% based on acceptors, entries 1-4), but
moderate for the preparation of 19 and 20 (61% and 62%, respectively, entries 5-6). This is because
the coupling of the trichloroacetimidate (8, 9) with thioglycoside (11, 12) through 1—3 linkage was
relatively difficult: glycosylation of 8 with 11 led to the corresponding thiodisaccharide in 85% isolated
yield. Treatment of 15-18 with 80% HOAc to cleave the propylidene group, followed with NaOH to
remove the acyl protecting groups (Ac, Bz, and Piv) afforded the desired saponins 1-4 in good yields
(81-87%). Treatment of 19 and 20 with NaOMe in HOMe to remove the Ac and Bz groups provided
saponins 5 and 6 in 90% yields. The synthetic saponins 1-6 gave satisfactory data compared with those
reported.?-1!
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