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Abstract: Highly a—stereoselective giycosylation of 2-deoxy-D-fucose was achieved by use of the conformational
assistance of the rigid glycosyl donor 2. The selectivity of the glycosylation of 2 was much higher than that of 3
which had a normal chair conformation.

In numerous glycosylation studies for long time, new and efficient functional groups at anomeric position
of glycosyl donor and activating reagents were developed to control stereoselectivity of glycosylation reactionl).
Also, solvent effect2) was frequently used as a significant factor as well as an activator, while the mechanism of
induction of selectivity due to the solvent was not clear. On the other hand, little attention has been turned to the
conformation of glycosyl donor in glycosylation. We reported previously the highly o-stereoselective
glycosylation for 2,6-dideoxy sugar by use of C-1 activated 2,6-anhydro-2-thio sugar as a very rigid glycosyl
donor3), In this communication, we wish to announce some preliminary results on the glycosylation selectivity
in relation to the conformation of glycosyl donor in glycosylation and demonstrate a novel strategy for a highly
o-stereoselective glycosylation of 2-deoxy-D-fucose by use of phenyl 2-deoxy-3,4-O-isopropylidene- 1-thio-D-
fucopyranoside (2).

In general, in the glycosylation of the sugar which exists in chair conformation, anomeric effect influenced
glycosylation selectivity to predominantly produce the corresponding ct-glycoside?). However, it is well known
that conformation of sugar (glycosyl donor) is changed subtly by substituents in the sugar in different solvent
systems?). On the other hand, we expected that, in the glycosyl donor such as 1 which had a rigid and unusual
boat conformation, 1,3-diaxial interaction between C-3 substituent and the approaching alcohol which was
generated from its conformational assistance would strongly assist o-selectivity in the glycosylation, although
selectivity of glycosylation would not be effectively affected by anomeric effect because of its unusual structure
(Fig. 1). To assay this hypothesis, we designed both the rigid 2,6-dideoxy glycosyl donor 2 and the flexible
2,6-dideoxy glycosyl donor 3 and examined the effect of the conformational assistance of the glycosyl donor in
glycosylation by comparing the glycosylation selectivities of 2 with those of 3 under the several same
conditions.

Phenyl o-thiogtycosides 26.7) and 36) were synthesized from 2-deoxy-D-fucopyranose®) in 2 steps [for 2:
(a) BuzP/PhSSPh/THF/25°C/4h/70%; (b) MesCO/BF3-Etr0/25°C/1h/70% (0t/B=3/2); for 3: (a) BugP/
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Fig. 1

PhSSPh/THF/25°C/4h/70%; (b) AcrQ/DMAP/Py/25°C/0.5h/99%(a/B=3/2), respectively] and used for the
following glycosylations according to Nicolaou's glycosylation method®), We first examined the glycosylation
of 2 and 3 by using cyclohexylmethanol as the glycosyl acceptor in several solvents respectively. The results in
Table 1 showed sharp contrast in glycosylation selectivities of 2 and 3. Each yields of the produced glycosides
were not quite different, but selectivities of the glycosylation of 2 were much higher than those of 3 especially
in nonpolar solvents. Remarkably, in CH»Cly and (CHpCl);, stereoselectivities of the glycosylations were
quite o-specific. On this stage, we contacted the question whether the high a-selectivities really came from
conformational assistance, not from the isopropylidene group itself. So, we examined the glycosylation of 46.7)
and 56) under the same conditions which were used for 2 and 3. Phenyl thioglycoside 4 (o/B=2/1) was
synthesized from methyl 2,6-dideoxy-o-D-ribo-hexopyranoside!® in 2 steps [(a) AcoO/DMAP/Py/25°C/0.5h/
99%; (b) Me3SiSPh/TMSOTI/CHCly/25°C/1h/86%.] and 5 (o/B=2/1) from 4 in 2 steps [(a) NaOMe/MeOH/
25°C/10 min/92%; (b) MepCO/BF3+E1p0/25°C/5h/85%.]. In these cases, we expected that hoth selectivities of
the glycosylations of 4 and 5 would be almost the same, because the isopropylidene group in 4 would not
generate the aforementioned 1,3-diaxial interaction due to the configurations at C-3 and 4 positions. The
experimental results in Table 1 showed good agreements with our expectations. Indeed, both yields and
stereoselectivities were very similar and the significant differences due to the protecting groups were not
observed in the glycosylations of 4 and 5. Finally, we examined the glycosylation of 2 with several alcohols in
CH3Cly at 25°C for 2h. The results in Table 2 showed an additional efficiency of the present conformationally
assisted glycosylation. Selectivities of the glycosylations of 2 were highly independent of alcohols and the
corresponding a-glycosides were obtained with high stereocontrol in good yields.

In conclusion, These results suggested that conformational assistance of glycosyl donor was an important
factor in glycosylation selectivity and counld be used for controlling the selectivity. Further, this work showed an
effficient method with high stereocontrol for synthesis of 2-deoxy-c-D-fucosides which were found as
components in the antibiotics such as olivomycinl1),
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Table1. Stereoselectivities of the glycosylations of 2, 3, 4 and 5 with cyclohexylmethanol.

NBS (1.1 equiv.)

MS 4A '
Glycosyl donor  + w—————— - and f-Glycosides
HO 0C, th
then
(2.0 equiv.) 25°C, 16h
Glycosyl donors 2 3 4
Giycosides )
a b ay b) 2 icldsionE 3 ialdaioe®
Solvents o/ yields(%) a/B%)  yields(%) of yiekds(%) o/fy yields(%)
CH3CN 81 80 211 79 171.2 80 11 78
THF 15/1 87 2/1 a5 1.3/1 82 1/2.3 <)
Et,0 9/1 75 131 81 1.3/1 88 114 95
CHoClp >99/1 99 114 97 1.21 78 171 91
(CH2C), >99/1 71 14/1 111.8 86 1.2° 86
PhMe 401 77 31 1/1.4 114 9%
Table2. Glycosylations of 2 with several alcohols
(2.0 equiv.) by use of NBS (1.1 equiv.) in CHCl..
Glycosides
Alcohols ap? yields(%)°
CgH470H >99/1 84 o{ AcO
OLO At:Ok'x"o
<:>—0H >99/1 87 \/AI
SPh SPh
2 3
OH
98/2 79
\h/ o . AA/O
S spn A°° ']/Av SPh
—7Lo -7Lo
o . .0 o 4 AcO .
\/\S_] " 96/4 95
HO "o)(

a) o/B Ratios were determined by TH-NMR spectroscopy and/or isolation of pure isomers 12

b) Isclated yields after purification by column chromatography.
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In the isopropylidene glycosides, the configurations of the anomeric positions were confirmed by 1H-
NMR analyses of the corresponding di-O-acetyl glycosides which were obtained by standard
deisopropylidenation (75%AcOH) followed by acetylation (Acy O/DMAP/Py).
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