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A New Approach to Carbohydrate Functionalized Aromatic Compounds
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Liquid crystalline aryl-B-O-D-glucosides are synthesized by palladium-catalysed cross-coupling of
4-bromophenyl-$-O-D-tetraacetylglucoside with boronic acids.

Amphiphilic carbohydrate derivatives are known to form
ordered macrostructures such as micelles and liquid crystalline
phases.! Furthermore, these compounds are interesting because
of their potential application as nonionic detergents for the
solubilization of integral membrane proteins.2 In recent studies,
we found that the stability of the liquid crystalline phases of
amphiphilic carbohydrate derivatives increases by the introduc-
tion of rigid structural units such as a trans-1,4-disubstituted
cyclohexane- or a 1,4-disubstituted benzene ring into the
hydrophobic chain.? The question arises if the further elonga-
tion of the calamitic unit increases their ability for self-
organization.

Attempts to synthesize the desired compounds 6 by Koenigs—
Knorr glycosylation procedures failed owing to the poor
solubility of the 4’-substituted 4-hydroxybiphenyl derivatives.*
Also the BF;-OEt, catalysed glycosylation of «-D-glucose
pentaacetate  with the corresponding 4-trimethylsilyl-
oxybiphenyl derivatives gave only low yields.5-¢ However, we
have succeeded in developing an efficient method for the
preparation of substituted aryl-B-O-D-glucosides via the syn-
thetic route shown in Scheme 1.

Glycosylation of 2 with «-D-glucose pentaacetate, catalysed
by boron trifluoride etherate, leads to 3 in good yield. The so
obtained 4-bromophenyl-3-O-D-tetraacetylglucoside, readily
purified by recrystallization from methanol, can be used as a
carbohydrate precursor in cross-coupling reactions with differ-
ent phenyl boronic acids and vinyl boronic acids (e.g. cf. 5g).7-8
In a typical procedure bromophenyl-f3-O-D-tetraacetylglucoside
3 (252 g, 5 mmol) and tetrakis(triphenylphosphine)-
palladium(0) (0.35 g, 0.3 mmol) in 1,2-dimethoxyethane (40
ml) were stirred for 10 min at 20 °C, the boronic acid (6 mmol)
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Scheme 1 Reagents and conditions: i, BF3-OEt;, CH,Cl,, 16 h; ii,
Pd(PPh;)4, NaHCO;, glyme; iii, NaOMe in MeOH
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was added, immediately followed by 30 ml of a 1 mol dm—3
sodium hydrogen carbonate solution. The reaction mixture was
refluxed with vigorous stirring under nitrogen for approx-
imately 4 h. The cross-coupling products 5 were isolated using
column chromatography (silical gel 60 and CHCl; as eluent)
and deprotected using standard procedures (1 mmol dm—3
NaOMe in MeOH) to give the glucosides 6.

The transition temperatures of the synthesized compounds
are listed in Table 1. The tetraacetates S are crystalline solids
without any mesophase. In contrast, the glucosides 6 are
enantiotropic liquid crystals with very high clearing tempera-
tures. The mesophase observed for all compounds described is
a smectic A phase. It seems that the formation of large
intermolecular hydrogen-bonding networks between the hy-
droxy groups is the main basis of the liquid crystallinity of this
class of compounds. However, if one compares the 3-O-D-n-
dodecylglucoside! (cr 80 S, 142 is) with the biphenyl
derivatives 6, an additional mesophase stabilizing effect of the
rigid biphenyl unit is clearly visible. The transition from the
liquid crystalline state to the isotropic liquid is accompanied by
substantial decomposition. Therefore, no detailed conclusions
about the influence of lateral substituents (cf. 6¢, 6e and 6f) on
the mesophase stability could be drawn.

Table 1 Transition temperatures of the compounds 3, 5 and 6 as determined
by polarizing microscopyt
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(R2 = Ac R! Mp°/C H) temp./°C
3 —Br 124
5a @—opr 160 6a  cr200S, 224 is
(decomp.)
SPi
sb < > Y 6b 11658, 195is
(decomp.)
OPr
5c 140 6¢c cr 177 Sa 204 is
F (decomp.)
5d ‘@"0010'"'21 140 6d or 165 S5 255 is
(decomp.)
OCyoH21
Se 120 6e cr 138 S, 248 is
E (decomp.)
5f OCyoH21 126 6f cr 134 S, 252 is
(decomp.)
Cl
5g CsH1q 126 6g cr 140 S, 196 is

§

(decomp.)
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Footnote

+ Correct 'H, 13C NMR spectra and MS were obtained. The -configuration
of the glucosides was concluded from their 'H and 13C NMR spectra, e.g.
5f: 1TH NMR [500 MHz, (CD3),S0} 8 4.78,d,J 7.2 Hz, 1H, C-1H; 13C NMR
[125.7 MHz, (CD3),S0] & 10049, C-1.
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