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Abstract: A variety ofa-C-L-fucopyranosyl containing-disaccharides  In a typical reaction, the alcohoBand 4! were connected together

were stereoselectively synthesized by radical coupling of pheng-3,4- through a dimethyl silaketal tether to giBe An 8-endo trig radical

isopropylidene-S@-L-fucopyranoside onto an appropriatexo- cyclization process, followed by desilylation, afforded the proteCted

methylene-sugar, which is temporarily tethered. disaccharide6 in 49% vyield as the single isomer isolated from the
reaction medium. ThéH NMR datd? call for the assigned structure

In 1983, we reportedhe first synthesis of @disaccharide, coining the and for f‘ confqrmation o_f tha-.C-!_-fu.co.syI moigty Whi(‘jh deviated
now accepted name for a molecule which is a close analogue offﬁom the~C, chair form. This deviation is indeed diagnostic fordhe-

regular disaccharide in which the interglycosidic oxygen atom has beeqpnflguratlon. Ir_‘ order to unambiguously determine the structueiof
replaced by a methylene group. The rationale behind this synthet}@aS converFed into the hexaceti@(Scheme 2_)' In this case, the.-
chemical challenge was the construction of disaccharide mimics whicFrICOSyI moiety adopt's éC4'cha|r conformation and théH NMR
cannot be hydrolyzedn vivo by glycosidases, a property which spectrum clearly confirms this structure.

potentially appoints them as stable mimics of biologically activeTable 1 reports the use of this strategy for the synthesis of variGus
oligosaccharides. A critical question then is to appreciate to what extehtfucopyranosyl containing-disaccharides. A characteristic feature of
such a replacement - which eradicates &te-anomeric effect - this strategy is that the-édo-trig radical cyclization consistently
significantly affects the conformation of the molecule, a consequence éesulted in the exclusive formation of erC-L-fucopyranoside. This is
dramatic effect for the preservation of the biological activity. From thesénost welcome, inasmuch that this anomery is precisely the one found in
premises, it is not surprising that a great deal of attention has recentiyfucose containing glycoconjugates. In order to bring some

been devoted to the stereoselective synthes@-ditaccharides and information about the connection between radical structure and
also to the study of their conformation stereoselectivity of radical C-C bond formation, the phenyB-&e-

fucopyranoside3 was converted intal7?? (Scheme 3). Upon UV
Iirradiation in degassed benzene solution in the presence ¢8r{Buthe
L-fucopyranos-1-yl radical8 was generated and shown by electron spin

Among natural monosaccharidesfucose (6-deoxy-galactose) is an
important component of biologically active oligosaccharides. A typical
example is then-L-fucose containing sialyl Lewistetrasaccharide, a A
molecule which is claimed to be responsible for the attachment Oriesonance. (3ESR) .spectroscopy to _ clearly "’_‘dOPt B boat.
neutrophiles to the endothelium, a phenomenon of critical importanc%onformat'oﬁ " Making the hypothesis that this is the reactive
for the recruitment of leukocytes to a site of inflammdtiofinis conformer, it is clear that thexo approach of the tethereeko-

hypothesis has resulted in a recent intense activity in the synthesis r(wathylene sugar is sterically favored (Scheme 3).

mimics>. </
We would like to demonstrate in this letter that the tether appidsch A o O,Si\,<
remarkably well suited to the stereoselective synthesis of variais- 3 ! SePh -0
fucopyranosyl containingC-disaccharides The crystalline radical oRY \Si\
donor3 constantly used in this study has conveniently been prepared in )\ o q
three steps from the known fully acetylateducose18, as shown in 17 7~o 18
Scheme 1.
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Scheme 1. Reagents: i) PhSeH / BF3Et,O, CH2Clp, 0°C, 94% ; ii) a) Jo o o H
MeONa/ MeOH, rt; b) 2,2-dimethoxypropane / CSA, CH»Cly, 1t, 83% j\ >& 0 >>

Scheme 3. Reagents: i) TBDMS-CI, DMAP, Et3N, DMF, 4d, 40%
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Scheme 2. Reagents: i) 3, BuLi, Me;SiCly, THF, -78°C-> rt, then 4, DMAP, THF, rt, 18h ; ii) Bu3SnH, AIBN,
toluene, 110°C, 17h then nBusNF, HyO, THF, 1 h, 49% ; iii) aq 80% AcOH, 50°C, 1h, then Ac20, Pyr, 95%
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Table 1
Entry C-fucosyl acceptor C-disaccharide Coupling constants? Yield®  Acetylated C-disaccharide ~ Coupling constants
(Hz) (%) (Hz)
OBn J1,2=35 J12=3
HO (0] Ja3=11 »j=11
OBn J34=10 J3,4=105
o H% BnO oMe J45=10 Jas=105
A HO ’ 41 '
0
BnO J12=25 Jr2=>35
OMe >l_ p A
o Jr3y=3 Jr3=9
J3 4 =7 -
14 18 E
8 11 Jys=2 Jgs=2
J1,2=35 J1,2=35
Ja3=11 J23=11.5
Ph"N- 0O J3,4=105 J34=11
(4] o J45=90 J45=10
B P 57
OH
OMe >l——0 Jpo =35 JI'2=55
PYE Jr3 =4 J23=95
1219 J34=65 J3.4=35
Jg50=2 Jy 5 =25
Ph
%“o J12=90 OAc 0Ac J1,2=9.0
Ph [s) J23=115 o J23=115
Yo o J34=35 AcO OMe J34=30
(o] HO OMe J45=0 J45=10
C o 38¢
HO OMe o 07/ oAc I =60
J1'2'=4.0 OAc J2' 3 =105
2.5 Jy3 =55 OAc Jy4=35
1016 ; J34=6.5 16 Jps=15
Jg 5 =20

1320

a) after addition of CCl3-CO-NCO in CDCl3 (entries A, B) or CoDgCO + CDCl3 (entry C). b) Yields refer to chromatographically homogeneous
compounds and are calculated for the three steps: tethering, radical cyclisation , and detethering. ¢) 13 is the major isomer (galacto structure at the
reducing end); another isomer?! (talo structure) was also isolated (galacto.talo 2.8/1); 38 % refers to the overall yield galacto+talo

The final H-abstraction by the newly formed radical consistently
occurred from the B-side as has been previously observed® 972 (Table
1, entries A and B). In the case of the galacto compound (entry C)
approach from the B-side is hindered by the axial C-4 hydroxy!l group,
so that a mixture of diasterecisomers has been obtained.

We have previously reported on the use of atemporary ketal connection
for the successful synthesis of a C-disaccharide?®. In this respect, the p-
methoxybenzyl ether offers an interesting option, which has elegantly
been promoted by T. Ogawa?® in a similar context. As reported in
Scheme 4, the C-disaccharides 6 and 11 can aso be prepared using this
variation on the theme in 60% and 42% overall yield, respectively?®.
One advantage of this route is that the p-methoxybenzyl ether, which
may act as a protecting group for the preparation of the appropriate exo-
methylene derivative, can be directly be used for the tethering.

In conclusion, we have demonstrate that - with two variations - tethering
of the easily available phenyl Se-B-L-fucopyranoside with a
carbohydrate allylic alcohol alows, through an 8-endo-trig cyclization
process, the rather expeditious and stereoselective synthesis of various
a-C-L-fucopyranosy! containing C-disaccharides.
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(26) Typical procedure : tethering : A solution of 19 (220 mg, 1.1

equiv) and 3 (165 mg, 1 equiv) in anhydrous dichloromethane (2

mL) was added to a mixture of 2,3-dichloro-5,6-dicyano-p-
benzoquinone (DDQ) (145 mg, 1.15 equiv), molecular sieves 4 A
(900 mg) in anhydrous CgI, (8 mL) at 0°C in the darkThe
solution was stirred for 45 min at 0°C then 1h30 at r.t. An aqueous
solution of NaCOz; and NgS,0Oy was added. The reaction
mixture was filtered through celite; the organic layer was
separated, dried (MgS® and concentrated. Column
chromatography (Cyclohexane / Ethyl Acetate / Triethylamine : 6/
1/0.01) of the residue ga2® (300 mg, 84%) as a mixture of two
isomers 70/30 (NMR)._Cyclisation A solution of20 (270 mg,

SYNLETT

0.365 mmol) in anhydrous, degassed toluene (15 mL) was
refluxed under argon. A solution of E&nH (246uL, 2.5 equiv.),
AIBN (12 mg, 0.2 equiv.) in anhydrous, degassed toluene (2.5
mL), was added slowly (syringe pump, 17h) to the refluxing
solution. The reaction mixture was refluxed for 1 h, and
concentrated. Detetherind®DQ (1.23 g, 14 equiv) was added to

a solution of the residue in a mixture (€H / H,O : 20/1) (11.5
mL). The reaction mixture was stirred for 1h30 at rt, diluted with
CH,CI,, washed with ag. N&0O,, aq. NaS,0;, dried (MgSQ),

and concentrated. The residue was purified by column
chromatography (C}€l, / Acetone : 5/1) to givé (60%).
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