Pormman
ARE
TETRAHEDRON

LETTERS
-— Taternhaoadrnn T artare 20 71000\ QNOT7T_Q 1NN
Pergamon ITotialicui Ul 1L.CLCIid 07 \ 1 770} ouZ i—01vv
irst Svnthesis of Anomeric Sulfimidec - Ffficient Glveocevl Danoare
- mE MW UJ AACEAWHITRIF WFE A BBEVVARASE A% A SSALARARALE )T MR REANANALY UIJ \JUDJ A BFNFARVUL D
. . a . b b . . a¥
Stéphanie Cassel, Isabelle Plessis , Hans Peter Wessel and Patrick Rollin
@ Voo naiszcs A I"L.‘.,.._'_; I‘\__»,..__‘.....l. i A sl o o 22 L RTINS FT a2 I3 I . M N LMEN T ASNLT T2 .
AANUHWL dE Lrinue urguruquc cl ﬂnucyuqlw, WAXNOCLe A LIYRY, Uriversie a urieadns, b.r. D/J,‘/, r-4200/ Urll?ans, rrance.

b
Pharma Division, Preclinical Research, F. Hoffmann-La Roche AG, CH-4070 Basel, Switzerland.

Received 31 July 1998; accepted 30 August 1998

Abstract: Sugar-derived anomeric sulfimides were prepared in high yields from the corresponding

thioglycosides and their ability to act as glycosyl donors was investigated.
© 1998 Elscvier Science Ltd. All rights reserved.

Sulfimides are sulfur-nitrogen ylides which can be regarded as aza-analogues of sulfoxides. Although they
are easily accessible by synthesis and their reactivity can be predicted to be intermediate between those of
sulfonium ylides and of sulfoxides, sulfimides still constitute a miserably studied family of compounds.'

As part of our ongoing projects centred on diversely thio-functionalised sugars,2 we have developed the

synthesis of a new series of compounds, carbohydrate-derived sulfimides.’
The elaboration®” of anomeric N-tosyl sulfimides 2 from readily available alkyl thio lycosides 1 is

straightforward. In a preliminary study, we have focused on a series of diversely protected eth

glucopyranosides 1a-f which have appeared to be more reactive than their phenyl 1-thio counterparts.

Figure 1. Preparation of sulfimides
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yields and the stereoselectivity attained was in general
remarkably higher (Figure 1) than that observed in the synthesis of the corresponding suifoxides. Depending
mainly on the protective array of the sugar moiety, these new compounds can display a variable stability.
Within the last decade, the development of new glycosylation methods’ has focused on the glycosyl
donating ability of anomeric thio-functions,® ! due to their high stability under many chemical conditions. More

recently, anomeric sulfoxides'” have made a conspicuous entrance and have proven to be efficient glycosylating
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submitted to diverse glycosylation conditions using methanol as the test acceptor : the Kahne-type activation
(Tf,0 or TMSOT)!? proved totally inefficient with this glycosyl donor, while other hard Lewis acids such as
BF;.Et;0 only gave poor glycosylation yields, never exceeding 40 %. Attempted nucleophilic displacement of
the anomeric group in alkaline medium (MeONa) led to complete degradation of the sulfimide. The use of
oxidising reagents like mCPBA or MMPP did not promotc the desired reaction and only produced moderate

ywldc of the r‘nrreennndm anomeric sulfoxides and sulfones. In contrast to the

preceding cases, softer Lewis

acids such as cupric salts were more efficient promoters for the glycosylation reaction.
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We have observed for example that the fully benzylated representative Zb can behave as an efficient
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glycosyl donor under copper(Il) triflate** activation :'°
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Figure 2.

A brief study of the kinetics of the reaction has demonstrated that the per-benzylated sulfimide 2b was

The reaction conditions wiih regard to steechiometry were further investigated in dichloromethane, using

1,2:5,6-di-O-isopropylidene-o-D-glucofuranose as the glycosyl acceptor :

Figure 3. Steechiometry variations

Number of eq. of donor i 2 3 4
Yiel(i (stepwise addition of 1 eq. every 5 min.) 50 % 69 % 86 % quant.
Yield (all eq. at the start, 5 min.) 50 % 79 % quant. --
The reaction conditions found to be optimal when used 1 equivalent of glycosyl donor 2b in the
case of the reaction with simple alcohols like methanol or isopropanol and 3 equivalents of 2b in the case of the
reaction with sugars as glycosy! acceptors. When the whole amount of donor was placed in the reaction flask at

22

e start, then the reaction was completed in less than five minutes.
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Figure 4. Reuction with the per-benzylated donor 2b
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(1) o/P ratios were determined by 'H NMR. The analysis was based on the spectra of the pure isomers isolated on an analytical scale.
(2) These yields were obtained using only one equivalent of the glycosyl donor.

(3) The yields in italics correspond to rearranged products resulting from the 5,6 — 3,5 migration of an isopropylidene group.
The preceding results could be extended to the case of the per-acetylated donor 2a : using 2 equivalents
of 2a in CH,Cl,, the 1,2:3 4-di-O-isopropylidene-a-D-galactopyranose and 1,2:5,6-di-O-isopropylidene-o-D-

glucofuranose acceptors were transformed into disaccharides with high B stereoselectivity (Figure 5).

Figure 5. Reaction with the per-acetylated donor 2a

O

J—/Q f) ><0] o

i \/ o ”7

R,0H o | oA

J o —3

HO oY~
yield (%) 72 33 + 26 rearranged product
o/B 0: 100 0:100
In summary, we have described the preparation of a new series of compounds - carbohydrate-derived
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sulfimides. These anomeric sulfimides 2 ca ing thioglycosi

ing thioglycosides 1, using
a cheap and handy reagent (Chloramine T). They were obtained with high yields and good stereoselectivities (in
most cases only one epimer was formed).

These anomeric sulfimides appear to be promising glycosyl donors. No intermediate purification was
required prior to their use in glycosylation reactions.

In comparison with other glycosylation methods such as Kahne's procedure, the yields and

stereoselectivity are similar but the reaction conditions are milder, the reaction time is quite short - especially
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be stored over a long period without significant loss of activity.

Extension of this study to miscellaneous series of sugars is currently under way in our laboratory.
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