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C~GLYCOSIDES THROUGH THE WITTIG-CYCLIZATION PROCEDURE:

OBSERVATIONS ON THE INFLUENCE OF THE NATURE OF THE SUBSTRATE.

Francesco Nicotra, Fiamma Ronchetti, Giovanni Russo™, and Lucio Toma

Istituto di Chimica Organica & Centro per lo Studio delle Sostance
Organiche NMatwrali del CNR, Via Venezian 21, 201353 Milano, Italy.

The Moffatt Ce-glycosidation procedure was examined on different

%3 in glucopyranoses competitive elimination was observed in the Wittig
reaction; all the other glycopyranoses investigated geve the Wittig product
without elimination.

The synthesis of Cw-glycosides has become an increasing important area in
synthetic organic chemistry; these compounds are in fact chiral templates for
compleax synthetic targets®* and potential enzyme inhibitors.® Moreover a wide
variety of medically important C-nucleosides™ and other impartant C-glycosides
have been discovered.®

One widely used procedure for the synthesis of C-glycosides is the Wittig
reaction between a sugar and (ethoxycarbonylmethylens) triphenylphosphorane,
followed by Michael cyclization (Moffatt procedure).™

Wae now describe here some interesting observations regarding the
applicability of the Moffatt Cglycosidation procedure on pyranoses.

During the course of ouw efforts towards the synthesis of the phosphono

analogues of o~ and f-D-glucose l-phosphate®®, we tried to apply the Moffatt
procedure to the commercially available (Fluka AG) 2,3,4,é6-~tetra-O-benzyl D

glucopyranose (la); surprisingly the Wittig reaction afforded the elimination
product Sa in 80% yield (§ 7.20, d, J=iéHz, H-3; 6.30, d, J=1é&Hz, H-2; %.937,

d,I=9Hz, H-5).® ALl attempts to find reaction conditions avoiding the wunwanted
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elimination (entry 2,3 and 4 in table) failed. The same elimination was
observed when we did the Wittig reaction on 2-0-benzyl-3%,4,4-tri-0~acaetyl ~D-
glucopyranose (1e), and in part also in the case of 2,%.4,6~tetra-O-acetyl-—-D-
glucopyranose (1b). These results are unusual in that reactions of sugar
derivatives with (ethoxycarbonylmethylene)triphenylphosphorang have been
described which readily afford the o, f-unsaturated carboxylic ester 2%-7
or, directly, the cyclization product 3.%-%% [t ig worty of note however
that in most reported cases, the reaction was effected on furanoses, which
require shorter reaction times, or on pyranoses with an hydroxyl group at C-3.
The recent intersst on C-pyranosides as chiral templates has madg
desirable to know to which substrate the Moffatt C-glycosidation procedure may
be successfully applied.
Te investigate if any generalization can be made concerning the
@limination process observed in the case of D-glucopyranoses, we submitted
to the Wittig reaction pyranoses with different configurations to the
gluco-isomer at C-2 and/or at C-3. No elimination was observed in the

manno~, altro-, or allo-hexopyranvses (id,le, and 1, respectively).

Also no elimination occuwrred in the C-4 stereoisomer (note the case of
2,5, 4,6~tetra~ O-benzyl-D-galactopyranose 1gQ). The behaviour of
2y 3,4 b-tetra-O-henzyl ~-D~glucopyranose stands in contrast teo the behaviour of
4, 6~0-benzylidene-D-glucopyrannses. Both 4, 4-0-benzylidene-2, 3-di-0-benzyl--
=D=-glucopyranose (1i), and 4,é4-0O-benzylidene-2,3-di~0O-acetyl-D-glucopyranase
(1h), afforded the C-glycosidation product 3 (in the case of 1i also the
Xy A~unsaturated octencate 21 was isolated, see table). No elimination
product was detected.

The above results are worthy of note, as D-glucose is a cheap, chiral

starting material widely gaployed in synthesis.
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a R*=RZ=R)R4=RE=PHRCHL0-; R¥=R"=R7=H (glucao)
b R4wfe=fe Q- RP=R%=R7=H (gluco)
c R'=R==R*=Ac0-; R*=FhCHL0-; R7=R¥=R7=H (gluco)
d R*=R*==R*=R7=PhiH-0-; R*=R%=R*=H (manno)
e R*=RF=R5=R7=PhOH0-~; R™=R4=Re=H (altro)
f R*=R7=R%=Re=PhCH0~; R*=R4=R7=H (allo)
g R*=R*=R4=Re=FHCHa0-; RP=R®=R7=H (galacto)
h  R*R==FPHCH (0-) 23 R4=Re=Qc0-—; R*=R™=R7=H (gluco)
i R*WROZ2=PHOH (0w 23 R4=R4mFHCHu0-; R™*=R*™=R7=H (gluco)
Table
Entry Substrate Reaction conditions Igolated products”
1 a CH=CN, rfx 16h, 2eq of PhaP=CHCO-Et -1
2 a " " 7h, 1.Z2eq " 3 (traces of 1)
3 a THF "4k, 1. 2eq " 1
4 a Toluene " S50k, 1.:2eqg " 1
3 b CH=CN, " 2Dh, Req " 3I+8 (7 )
& c " " " " " 5
7 d " " " " " 2
a e " " " " " 2
? + " " " " " 2
12 ) " " " " " I (traces of2)
11 h " " " " " I
12 i " " 14h " " I+2 (4: 1)
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