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Abstract: Reaction of sugar allyl bromides with tri-n-butyltin cuprate gives sugar allyitin derivatives
with retention of the configuration of the double bond, what enables to prepare pure trans or cis
olefins. Sugar aldehydes of the general formula Sug-CHO react also with ‘BusSnCu’ to give a-tri-n-
butyltin carbinols SugCH(OH)-SnBus.. Reaction of "BusSnCu” with a, frunsaturated sugar aldehydes
resulted in 1,4-addition and afforded products of the general formula Sug-CH-SnBus -CH; CHO.
Treatment of these compounds with zinc chloride affords open chain aldehydes with elimination of the
tri-n-butyltin mojety. Copyright © 1996 Elsevier Science Ltd

Organostannanes have found a wide application in organic synthesis’. One of the most interesting processes
is the reaction of allyltin derivatives of general formula R-CH=CH-CH,SnBu; with aldehydes what creates a new
carbon-carbon bond. When Lewis acid is used as activator, the configuration of the product is always syn, regardless
of the geometry (cis or trans) of starting olefin?, however without catalyst (at high temperature or under high
pressure) E-stannanes afford the anti products while Z-stannanes syr°. Allyl tributyltin derivatives are also used for
the creation of the new carbon-carbon bonds in radical reactions®.

Althogh there are several methods for the preparation of allyltin derivatives most of them can not be applied
in sugar chemistry®. We have found, that sugar allyltin derivatives (e.g. 1) can be obtained only by reaction of allylic

.. thiocarbonates (e.g.

i . snBuy, 2) with BusSnH as

X )I\ : y : B0 "X  shown in Scheme 1;
"'3"“ X :_z-_cl’.> this reaction gives

(0)O ' ¢ B0 v X the frans derivatives

e /L/ : Bl one ! BalO (contaminated up to
5‘ 1 Qe 51 © o Csxeo 20% with the cis

_____________ . 4 X =CH-CHCO;Me isomer) mm
of the configuration of the wbsuate6 Compound 1 can be converted into 3 by the elimination of the BusSn- moiety
in the presence of a mild Lewis acid and further into valuable synthon 4°.
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In this paper we would like to present an alternative method for the preparation of sugar allyltins which
allows to prepare stereoselectively such frans as well as cis derivatives from sugar allylic bromides. For substitution
of the bromine atom in allylic bromides with BusSn tributyltin lithium’ is commonly used. However, reaction of
sugar allylic bromides with BusSnLi resulted only in decomposition of starting material. We applied, therefore, milder
tin reagent; tri-n-butyltin cuprate® for this reaction and found that displacement of bromine atom in sugar allylic
bromides proceeded smoothly and with complete retention of the configuration of the double bond.
Representative example® is shown in Scheme 2.

Scheme 2 Treatment of
P N P . BO *, methyl 2,3,4-tn-O-
Sug Br > sug” TN SnBu, : o . benzyl-8-bromo-
S(E) "BuySaCu' 6(E) ) OMe: .
/:\_- A— f ' 6, 7, S-m-deo-xy-B-D-
Sug Br —3> sug Snnn,' BelO X galacto-oct-6-eno—

@ @ L. Bug= ." pyranose® (SE or

§Z) with ‘BuzSnCu’ gives appropriate allyl trl-butyltm-denvatlv&s with the same configuration of the double
bond" (6E and 6Z respectively). Reaction of both isomers 6(E) and 6(Z) with zinc chloride resulted in the
opening of the sugar ring with the elimination of tri-butylstannyl moiety (c/. Scheme 1) and afforded the same
dienoaldehyde 3 having the trans configuration of the olefinic system".

Reaction of Ph3SnLi with sugar tosylates is known to afford triphenylstannyl sugars (Sug-CH;SnPhs3) in
low, however, yield. This type of compounds can serve as precursors of the open chain aldehydes via a
rearrangement-elimination reaction.

Application of tributyltin cuprate to less reactive sugar derivatives is presented below. Tosylate 7 was
converted  smoothly

OTes
SnBu, / R .
Bu3SnCn . ZaCl, into stannylated sugar
BzlO s 0 —mP> |« ., 8, which - upon treat-
I B"o paio™ % L .
Bz10 Beo BzlO ' OBzl ment with zinc chlori-
MeO Blllwoeo BzlO de rearranged to the
3 92 R-CHO unsaturated  aldehyde
9% R-CH,0H

92"; the method pre-
sented here is convenient for the preparation of highly oxygenated open-chain sugar aldehydes with terminal
double bond; ‘Bu3SnCu’ is superior to tributyltin lithium, since the latter with sugar tosylates gives low yields
of the stannylated compounds.

Reaction of BusSnLi with aldehydes followed by protection of the resuiting hydroxyl group leads to a-
alkoxy (acyloxy) organostannanes. Treatment of these compounds with organohalides in the presence of
CuCN results in a clean substitution of BusSn- group with suitable electrophile with retention of the
configuration at the carbon atom™

SaBu, We have examined, therefore, the possi-

bility of the synthesis of such sugar-derived

s"l'z“ — s oR derivatives. Reaction of aldehydes 10a-c with

a-c } ; ach- gh BusSnLi was unsuccessful due to decomposition of

the starting uloses. However, application of softer

,,m/k4| ﬁd:) nucleophile ‘Bu;SnCu’ led to appropriate stannyl-

Ba10—""410 Me,C 0=cm carbinols in good yield. For example, addition of
a MeO o—CMe, €

‘BusSnCu’ to the gluco-aldehyde 10a gave a ca
3:1 mixture of diastereoisomers 11a; similarly were prepared carbinols 11b and 11c¢.



3065

These compounds are very sensitive towards bases and can be protected in high yields only as acetates
12a-¢ (Ac;0, Et:;N, DMAP in CH,Cl)

We examined also the reaction of tin nucleophiles with a,B-unsaturated sugar aldehydes. Although for
1,4-addition to such systems tributyltin lithium’ is commonly used’®® there are some examples that this
reagent can add in a 1,2-mode’®

= 0 Addition of BusSnLi to 2,3,4-tri-O-benzyl-6,7-dideoxy-6(E)-

_ Bu,Sn eno-a-D-gluco-octapyranos-8-ulose (13) caused only decom-

position of the starting aldehyde, however, appli-cation of tri-

A o BussnCu n-butyltin cuprate resulted in clean formation of tin adducts

Bl e ) OB" S, 147 Surprisingly, no sterwfliﬁ‘erentiation was opserved since
OBzl 0Bzl aca 1:1 mixture of diastereoisomeric 14 was obtained.

13 14 (two diastereolsomers)

The work on application of tin derivatives of simple monosaccharides in the synthesis of highly
functionalized chiral compounds is in progress.

In conclusion: tri-n-bytultin cuprate reacts readily with a. sugar allylic bromides to give allyltin
derivatives with retention of the configuration of the double bond, 5. sugar tosylates (to terminal stannylated
derivatives), c. sugar aldehydes (to a-tri-n-bytultin carbinols), and d. o, B-unsaturated sugar aldehydes (to
form 1,4-adducts). This reagent is superior to BusSnLi at least in sugar chemistry, since tributyltin lithium
caused mainly decomposition of sugar derivatives. Such sugar-derived tin compounds can undergo the B-
elimination process in the presence of Lewis acids (zinc chloride) what opens a convenient route to highly
functionalized chiral unsaturated aldehydes.
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