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Supplemental Table 1: Elemental analyses and purity of main compounds.

Comp. Formula MW Calculated (%) Found (%) Purity
C H S C H (%)
1 CeH 205 164.07 | 43.90 | 7.37 | - 42.59 1 6.92 |- 95.46
2 CeH 1205 164.07 | 43.90 | 7.37 | - 42.89 | 697 |- 96.14
3 CeH 205 164.07 | 43.90 | 7.37 | - 43.75 | 7.17 | - 98.47
4 CeH 205 164.07 | 43.90 | 7.37 | - 43.59 | 7.87 |- 96.96
7 CeH 1205 164.07 | 43.90 | 7.37 | - 4338 | 7.21 | = 98.33
16 C7H140s5 178.18 | 43.18 | 7.92 | - 46.99 | 7.77 | - 96.54
17 CsHi60s5 192.21 | 49.19 | 8.72 | - 49.31 | 831 |- 97.77
18 CoH ;305 206.12 | 51.02 | 7.92 | - 52.11 | 820 |- 97.17
19 C23H2304S, | 432.60 | 63.86 | 6.52 | 14.82 | 63.21 | 6.37 | 14.34 | 97.81
21 Ci6H2404 S, | 344.49 | 55.62 | 7.28 | 18.52 |52.21 | 7.37 | 18.14 | 97.68
24 Ci17H2604 S, | 358.52 | 56.92 | 7.31 | 17.89 |56.94 | 7.18 | 17.56 | 98.8
25 CisH2304 S, | 372.54 | 58.03 | 7.58 | 17.21 | 58.14 | 7.08 | 17.36 | 98.15
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Supplemental Figure 1. Dose response analysis of D-xylose-induced stimulation of

hexose uptake in L6 myotubes.
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Myotube cultures, which were incubated with increasing concentrations of D-xylose for 6 h,

were taken for the standard [’H]dGlc uptake assay.

Supplemental Figure 2. Viability assay.

150

100 -
50 I I
0 .
23.0 !

D-Glucose, [mM]: |

oD
Percent of control

V. Dxyl 19 21 24

L6 myotubes were exposed to 20 mM D-xylose (7 h), 5 uM of 19 (18 h), 150 uM of 21 (7 h)

or 50 uM of 24 (7 h). At the end of incubation the cultures were taken for the MTT viability
assay, as described in the Experimental section..
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Supplemental Figure 3. Lack of effect of 19, 21 and 24 on total cell content of

GLUTI1 and GLUT4 in L6 myotubes.
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L6 myotubes were treated as described in the legend to Figure 5. At the end of incubation the

cultures were lysed and taken for the Western blots analysis of GLUT1 and GLUT4, as described in
the Experimental section.

Supplemental Figure 4. Effects of D-xylose, 19, 21 and 24 on the rate of hexose

uptake in L6 myotubes under the conditions of the OPD assay
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L6 myotubes expressing GLUT1myc (Panel A) or L6 GLUT4myc (Panel B) were
preincubated in 5.5 mM or 23.0 mM glucose for 24 h. Three h before the assay the medium
was changed to a serum free medium supplemented with 0.5% (w/v) BSA. The myotubes
were then incubated 30 min with insulin [200 nmol/l] (Ins), 5 hours with 20 mM of D-xylose
(D-xyl), 18 hours with 5 uM of 19, 7 h with 150 uM of 21 and 50 uM of 24. Control
myotubes were incubated with vehicle DMSO (V) for 18 h. The cultures were then taken for
the standard uptake assay. Results are expressed as percent of control: The 100% values for
GLUTImyc- and GLUT4myc myotubes were 2.24 = 0.44 and 1.19 + 0.05 nmol
dGlc/mg/protein/min *p<0.05 in comparison with V.

Non active derivatives: general comments and synthesis
The glycoside derivatives 1-O-tetrahydropyranyl-a-D-xylopyranoside (28) and
isobutylcarbamate-O-a-D-xylopyranoside (29) (Supplemental Scheme 1), 1-benzyl-
O-a-D-xylopyranoside ~ (30) and  1-piperidine-N-B-D-xylopyranoside  (31)
(Supplemental Chart 1) were synthesized to determine whether a non methylether
substitution in position 1 of D-xylose results in more potent derivates than 1.
Compound 1 was used as a starting material for the synthesis of 28 and 29 via a
common synthetic intermediate 2,3,4-tri-O-benzyl-a-xylopyranose (27), which was
synthesized according to a known procedure using KOH/bromotoluene treatment of
methyl-O-D-glycosides, followed by demethylation by acid hydrolysisl. After
recrystalisation from diethyl ether/isopropyl ether (3:7) the 27 was obtained. It was
reacted with dihydropyran in dry dichloromethane and catalytic amount of PPTS?
The latter was prepared by reaction between p-toluenesulfonic acid monohydrate and
pyridine. Compound 28 was obtained by debenzylation with H»/Pd on active carbon
treatment.

Compound 29 was synthesized by coupling isobutylchloroformate and 27 in
pyridine and THF". The resulting glycoside was debenzylated and 29 was obtained. A
one-step synthesis to obtain benzyl-O-a-D-xylopyranoside (30) from D-xylose was

performed by stirring D-xylose in benzylalcohol saturated with HCI gas, as described
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by Deng et al.* (95% yield). The N-glycoside derivative of D-xylose (1-piperidine-N-
B-D-xylopyranoside, 31) was synthesized according to the general synthetic
procedure of 1-piperidine-N-B-D-ribopyranoside, as described by Chavis et al.” These
hydrophilic glycoside derivatives of D-xylose failed to increase glucose uptake in L6
myotubes (Supplemental table 2) probably due to poor cell permeability.

Therefore more lipophilic tri- and tetra esters derivatives of D-xylose were
planned and synthesized. 1,2,3,4-O-tetra acetate-B-D-xylopyranoside (32), 1-O-
methyl-2,3,4-O-tri-benzoate-B-D-xylopyranoside (33) and 1-O-methyl-2,3,4-O-
pivaloyl-B-D-xylopyranoside (34) were synthesized according to published synthetic
procedures (Supplemental Chart 1): 32 was obtained from the interaction between
acetic anhydride/sodium acetate and D-xylose6; 33 and 34 were synthesized via
coupling reaction between benzoyl or pivaloyl chloride, respectively, and the
commercially available 1-O-B-methyl-D-xylopyranoside in dry pyridine, as described
by Petrovic et al.” for 34 and in Supplemental Synthetic Procedures for 33. Yet, these
compounds also failed to stimulate hexose uptake in L6 myotubes (Supplementary
table 2). We assumed that steric hindrances in the molecules prevent hydrolysis of the
ester bonds to release D-xylose.

In addition, we asked whether a thioglycoside substitution would produced a
more potent derivative that the methyl glycoside derivative (1). 32 was used as a
starting material for the synthesis of ethyl-thio-B-D-xylopyranoside (35), propyl-thio-
B-D-xylopyranoside =~ (36) and  dodecanoyl-thio-B-D-xylopyranoside  (37)
(Supplemental Scheme 2). The synthetic procedure for the preparation of acetylated
glucose thioglycosides was adopted for the preparation of acetylated
xylothioglycosides®. Briefly, 32 in dry dichloromethane was reacted with the

appropriate thiol in the presence of FeCls as a catalyst, followed by deacetylation with
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sodium methoxide in methanol and purification by column chromatography. When
tested in the hexose uptake-screening assay these derivatives were found inactive
(Supplementary table 2).

Another class of D-xylose derivatives was prepared by introducing acetal or
ketal moieties into the pentose structure as described by others (Supplementary Chart
1): 1,2-O-isopropyledene-o-D-xylofuranose (38)°, 1,2:3,5-O-diisopropyledene-o-D-
xylofuranose (39)", 2,4:3:5-Di-O-benzyledene-o-D-xylose-dimethylacetal (40)'" and
2,4:3:5-Di-O-p-fluorobenzyledene-o-D-xylose-dimethylacetal (41)"'. Theoretically,
these derivatives might loose (spontaneously or emzimaticly) the acetal/ketal moiety
to release D-xylose or D-xylose dimethyl ether introcelulary. However, none of these
compounds was found active in the screening assay. (Supplementary table 2).

Finally, to improve the cell permeability of 1 coupled it to methyl PEG to
obtain Di-4-O-(1-O-methyl-a-D-xylopyranoside)-phosphoryl-O-methylpolyethelene
glycol (42). Methyl PEG and imidazole (1:2 molar reatio) reacted with phosphorus
trichloride. The imidazole moiety was replaced by tetrazol followed by treatment of
the intermediate complex with a large excess of 5. This was followed with oxidazion
of the phosphite to phosphate'? and deprotection with iodine” to give 42
(Supplementary Scheme 3). This PEG derivative of D-xylose also failed to stimulate

hexose uptake in L6 myotubes (Supplementary table 2).
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Supplemental Chart 1. Structures of non-active D-xylose derivatives
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Supplemental Scheme 1. Synthesis of 28 and 29
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Reagents and conditions: (a) Benzyl Bromide, KOH, reflux, THF, 15 h. (b) Acetic acid,
2M HCI, 15 h, 80° C. (¢) PPTS, dihydropyrane, dry chloroform, 6 h, room temperature. (d)
H2/10% Pd on activated carbon, 60 atm., ethanol, 16 h. (e) isobutylchloroformate in dry THF,
pyridine, 4° C, 3 h.

Supplemental Scheme 2. Synthesis of thioxyloglycosides

AcO OAc AcO, OAc HO oH
-0 -0 o)
OAc a SR b - SR
AcO 32 AcO

HO
35 R=ethyl
36 R=propyl
37 R=dodecanoyl

Reagents and conditions: (a) RSH, FeCl;, molecular seave 3 A, dichloromethane, 3 h, (b)
Sodium methoxide, methanol, room temperature, 40 min.
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Supplemental Scheme 3. Synthesis of PEG derivative of 1

/N N\
o\
\N/N
MW 1000 MW 1000 |
O (0] P c
/MOHAHIL/‘P/\];O/\N/\\N + 5 —=
n n
\
N=RN o]
/ "0
(o]
OH g
S- / /O
HO
MW 1000 ]
-0 N
o~ "o
n
OH
HO ~0
42
/O

Reagents and conditions: (a) PCl;, Imidazole 2 eq., dry dichloromethane, inert
atmosphere, room temperature, 1 h. (b) Tetrazole 2 eq., 5° C, 2 h, inert atmosphere, (c) dry
pyridine/dichloromethane, 7 days. (d) I, methanol/H,0O, 16 h.

Supplemental synthetic procedures

1-O-Tetrahydropyranyl-a-D-xylopyranoside (28)

One gram of 27", 1.5 mL of dihydropyran and 0.4 g of pyridinium-p-
toluenesulfanate” were dissolved in 25 mL of dry chloroform and placed at room
temperature for 6 h. Excess of dihydropyran and chloroform were evaporated under
vacuum and the residue was filtered through a silica column (petroleum ether:ethyl
acetate (40:60). The organic solvents were evaporated and remaining yellow syrup
was dissolved in 25 ml of ethanol followed by the addition of 1 g of 10% Pd/activated
carbon. The mixture was placed in a hydrogenation apparatus for 16 h (pressure of H,

was 60 atm). Then solution was then filtered and the ethanol evaporated under
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vacuum. A preparative HPLC acetonitrile:water (increasing linear acetonitrile
gradient) gave pure 28 was obtained as a colorless syrup. Yield=9.0%, Anal.
C1oH1306: C, 51.28; H, 7.74. Found: C, 51.02; H, 7.63, '"H NMR (DMSO) &, ppm,
1.54 (m, 4H, [C-H, 3,4 tetrahydropyran]), 1.78 (m, 2H, [C-H, 2 tetrahydropyran]),
3.29 (d, 1H, [C-eH5]), 3.49 (q, 1H, [C-H3]), 3.68 (m, 2H, [C-H, 5 tetrahydropyran]),
3.73 (d, 1H, [C-aH5]), 3.87 (m, 1H, [C-H4]), 3.97 (m, 1H, [C-H2]), 4.9 (t, 1H, [C-H1

tetrahydropyran]), (o) 5.6 (d, 1H, [C-H1])

Isobutylcarbamate-O-a-xylopyranoside (29)

Isobutyl chloroformate (0.62 mL) in dry THF (2 mL) was added to an ice-cold stirred
solution of 1.0 g of 27 in 15 mL of dry THF and 0.4 ml of dry pyridine’. The reaction
mixture was slowly warmed to room temperature, and incubated for 3 hours.
Following filtration, the solvent was removed under reduced pressure.
Dichloromethane (50 mL) was then added and the organic phase was washed 3 times
with water. The organic layer was separated and dried over anhydrous magnesium
sulfate, filtered and distilled to give yellow syrup. It was dissolve in 25 mL of ethanol,
followed by the addition of 1 g of 10% Pd/activated carbon. The mixture was then
placed in a hydrogenation apparatus for 16 h (60 atm), followed by filtration. The
ethanol was evaporated under vacuum, and silica column chromatography (diethyl
ether/methanol, 40:60) produced pure 29 as colorless syrup. Yield 11%. Anal.
CioH1307: C, 47.99; H, 7.25. Found: C, 45.91; H, 7.27, '"H NMR (DMSO) &, ppm,
0.86 (d, 6H, [C-Hs]), 1.03 (m, 1H, [CH3-C-H-CH3s]), 3.21 (q, 1H, [C-H3]), 3.52 (d,
2H, [C-H5]), 3.94 (t, 1 H, [C-H4]), 4.19 (d, 2H, [O-CH»-]), 5.01 (q, 1H, [C-H2]), (o),

5.31(d, 1H, [C-H1]).
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1-Benzyl-O-a-D-xylopyranoside (30)

This compound was synthesized according to Deng et al.* with minor modifications.
D-xylose (10 g) was gradually added to benzyl alcohol (30 mL) that had been
saturated with HCl gas. Following mixing at room temperature for 16 h. Cold
saturated water solution of bicarbonate was used carefully for neutralization of HCI,
then the solution was filtered and water with benzyl alcohol were distillated out by
high vacuum pressure. Resulting syrup was resolved in ethanol, filtered and ethanol
was evaporated. Despite many attempts to crystallize 30 the compound was obtained
as colorless syrup, which was purified by silica gel chromatography (ethanol:
cyclohexane, 50:50). Yield=45%, Anal. C;2H;60s: C, 59.99; H, 6.71. Found: C,
59.81; H, 6.73, '"H NMR (DMSO) &, ppm, 3.21 (d, 2H, [C-¢H5]), 3.42 (q, 1H, [C-
H3]), 3.9 (d, 2H, [C-aH5]), 4.45 (s, 2H, [-C-H)-]), 4.52 (m, 1H, [C-H4]), 4.57 (m, 1H,

[C-H2)), (), 4.97 (d, 1H, [C-HI1]), 7.1-7.3 (m, 5 H, [Bz]).

Piperidine-N-B-D-xylopyranoside (31)

D-xylose (5 g) was dried following its suspended in toluene, which was then
evaporated to dryness under vacuum. This procedure was repeated three times. The
dried D-xylose was added to 5 mL of dry methanol, stoichiometric volume of
piperidine (3.3 mL) in the presence of freshly dried 3A molecular sieve’. The reaction
was left under nitrogen atmosphere for three days at room temperature. The resulting
syrup was purified by silica chromatography using methanol as an eluent.
Recrystallization attempts of the glycoside from cold methanol failed due to the
instability of the compound. Yield (syrup)=4.0%. Anal. C;oH;9 NO4: C, 55.29; H,

8.81; N, 6.46. Found: C, 55.81; H, 8.79, N, 5.87. '"H NMR (DMSO) &, ppm, 1.51 (m,
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6H, [-C-Hx-]), 2.27 (t, 4H, [N-C-H-]), 3.21 (q, 1H, [C-H3]), 3.52 (d, 2H, [H5]), 3.94

(t, 1H, [H4]), 5.01 (q, 1H, [H2]), (B), 4.81 (d, 1H, [H1]).

1,2,3,4-O-tetraacetyl-B-D-xylopyranoside (32)

The compound was produced according to general procedure described by Wolfrom
and Thompson®. D-xylose (9 g) was added gradually over 30 min to a solution of 5 g
sodium acetate (5 g) in 70 mL of boiling acetic anhydride. The solution was cooled
down to 30° C and 200 mL of water were carefully added. The solution was then left
stirring at room temperature for 3 hours. The resulting white crystalloid mass was
filtered, washed in cold water and petroleum ether and recrystallized from ethanol.
The crystals were washed with cold pentane and traces of organic solvents were
evaporated in a vacuum desiccator for 16 h and 32 was obtained. Yield=81%,
m.p.=124°-125° C. Anal. C;3H;309: C, 49.09; H, 5.69. Found: C, 50.81; H, 5.86, 'H
NMR (CDCls) 8, ppm, 1.98 (s, 9H [C-Hs]), 2.04 (s, 3H [glycoside position C-Hj3)),
3.29 (d, 1H, [C-aH5]), 3.69 (m, 1H, [C-H4]), 3.95 (d, 1H, [C-eH5]), 4.55 (g, 1H, [C-

H3]), 4.85 (q, 1H, [C-H2]), (B), 5.18 (d, 1H, [C-H1])

1-O-methyl-2,3,4-tribenzoyl-B-D-xylopyranoside (33)

The compound was synthesized according to procedure of Hewitt and Fletcher
anomeric D-arabinopyranose tetrabenzoates'* with some modifications. Briefly, to an
ice-cold mixture of 5 g commercially available 1-O-methyl-B-D-xylopyranoside in 38
mL dry pyridine/dichloromethane (1:1) 15 ml of benzoyl chloride were gradually
added over 30 min. The solution was maintained stirring in an ice bath for 1 h and
then at room temperature for 24 h. The reaction mixture was then cooled to 4°C and

quenched by careful addition of 100 mL of cold water followed by addition of 100
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mL of chloroform. Following phase separation, the organic phase was washed three
times with water and dried with anhydrous magnesium sulfate and filtered out. Traces
of chloroform and pyridine were evaporated and the remaining amorphic solid residue
was crystallized from hot ethanol to obtain white crystals. Yield=43%, m.p; 93-96° C.
Anal. Cy7H2405: C, 68.06.29; H, 5.08. Found: C, 65.31; H, 5.32, '"H NMR (CDCls) §,
ppm, 3.3 (q, 1H, [C-H3]), 3.56 (s, 3H, [C-H3]), 4.1 (d, 2H, [C-H5]), 4.4 (t, 1H, [C-

H4]),4.7 (q, 1 H, [C-H2]), (B), 5.2 (d, 1 H, [C-H1]), 7.2-7.4 (m, 15 H, [Bz]).

1-S-ethyl-B-D-xylopyranoside (35), 1-S-propyl-B-D-xylopyranoside (36) and 1-S-
dodecanoyl-B-D-xylopyranoside (37). All three compounds were synthesized
according to the method of Disgupta and Garegg® using 32 rather than B-D-
glucopyranose pentaacetate as a starting material. Briefly, a solution of 1 g of 32'in 5
mL of dichloromethane was stirred for 90 min at room temperature with 1 g of freshly
dried molecular sieves 4A. The solution was then cooled to 4°C and anhydrous FeCls
(1.2 mol. equiv.) was added. When the FeCl; crystals were dissolved, the appropriate
thiol (1.0 mol. equiv.) was quickly added and the reaction mixture was kept stirring at
room temperature for 4 h and then filtered. Ice-cold saturated solution of sodium
bicarbonate was added carefully to the filtrate and the organic layer was separated,
washed by water, dried with anhydrous magnesium sulfate, filtered and the
dichloromethane was evaporated. Crude syrups of the respective thyoglycosides were
obtained and passed through a silica gel column (eluate: methanol/chloroform ,40:60).

For deacetylation"

the obtained crude material was dissolved in 10 mL of dry
methanol, to which 3 mL of freshly prepared solution of sodium methoxide (0.5 g in

100 mL of methanol) was added and stirred at room temperature for 20 min. The

resulting amorphous precipitate was filtered, dissolved in methanol. The resulting
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sodium salts was removed by stirring the solution with Amberlite IR-120 (cation
exchange) resin. The solution was then filtered, the methanol was evaporated and the
resulting material was purified by silica gel chromatography (methanol:petrolium
ether (70:30). All three thioglycosides were obtained as syrups, despite many
crystallization attempts. Yield = 32, 39 and 12%., for 35, 36 and 37, respectively: 35:
Anal. C7H40,S: C, 43.29; H, 7.26; S, 16.5. Found: C, 43.17; H, 7.18; S, 16.38. 'H
NMR (D;0) 6, ppm, 1.27 (t, 3H, [C-H3]), 2.57 (m, 2H [S-C-H»-]), 3.35 (d, 1H, [C-
eH5]), 3.41 (m, 1H, [C-H4]), 3.65 (d, 1H, [C-aH5]), 3.92 (q, 1H, [C-H3]) 4.52 (q, 1H,
[C-H2]) (B), 5.17 (d, 1H, [C-H1]). 36: Anal. CsH;604S: C, 46.13; H, 7.74; S, 15.38.
Found: C, 46.17; H, 7.28; S, 15.08. '"H NMR (D,0) &, ppm, 0.96 (t, 3H, [C-H3]), 1.52
(m, 2H, [S-C-H,-C-H»-]), 2.59 (t, 2H, [S-CH»-]), 3.59 (d, 1H, [C-eHS5]), 4.19 (m, 1H,
[C-H4]), 4.85 (d, 1H, [C-aHS5])), 5.18 (q, 1H, [C-H3]), 5.22 (q, 1H, [C-H2]), (B) 5.32
(d, 1H, [C-H1]). 37: Anal. C;7H3404S: C, 61.04; H, 10.24; S, 9.58. Found: C, 61.07;
H, 10.12; S, 8.87. "H NMR (D,0) &, ppm, 0.91 (t, 3H, [C-H3]), 1.1-1.5 (m, 18H, [-C-
H,-]), 1.61 (m, 2H, [S-C-H,-C-H,-]), 2.65 (t, 2H, [S-C-H»]), 3.55 (d, 1H, [C-eH5]),
3.61 (m, 1H, [C-H4]), 4.05 (d, 1H, [C-aH5]), 4.19 (q, 1H, [C-H3]), 5.12 (q, 1H, [C-

H2]), (B), 5.20 (d, 1H, [C-H1]).

2,4:3,5-Di-O-p-fluorobenzylidene-D-xylose-dimethyl acetal (41)

The synthesis was carrying out according to procedure of Ferrier and Hatton® with
minor modifications: 5 g of D-xylose, 4 mL of 32% HCI and 20 mL of p-
fluorobenzaldehyde were added to 100 mL of methanol at stirred at -20°C for 30 min.
It was then left stirring at 4°C for three days. The resulting white crystalline mass was

filtered out, washed in cold water and cold methanol and recrystallized from ether.
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Yield=27%, m.p.=223°-225° C. Anal. C;;H»F,04: C, 61.76; F, 9.3; H, 5.43. Found:
C, 61.75; F, 8.99 H, 5.39, '"H NMR (CDCl3) 8, ppm, 3.37 (s, 6H, [C-H3] ), 3.93 (m,
1H, [C-H4]), 4.01 (q, 1H, [C-H2]), 4.11 (q, 1H, [ C-H3]) 4.15 (d, 2H, [C-HS]), 4.54

(d, 1H, [C-H1]), 5.69 (s, 2H, [ H-C(O)2Bz]), 7.1 (d, 4H, [Bz]), 7.55 (d, 4H, [Bz]).

Di-4-0-(1-O-methyl-a-D-xylopyranoside)-phosphoryl-O-methyl-polyethelene
glycol (42)

Five g of methyl-O-PEG (MW=1000) were dissolved in dry toluene (100 mL) and
dried in a Dean-Stark trap connected to a reflex apparatus. The toluene was distilled
out and dry dichloromethane (10 mL) was under nitrogen atmosphere and the mixture
was stirred. When methyl-O-PEG completely dissolved, PCls (0.54 mL) and
imidazole (1.02 g) in 10 mL dry dichloromethane were added slowly. The solution
was stirred at room temperature for 1 h and then cooled in an ice bath. Tetrazole (0.35
g) in dry dichloromethane (10 mL) was then gradually added over 30 min and the
reaction mixture was kept stirring at room temperature for 2 h. Compound S (1.43 g)
in 10 ml of dry pyridine was then added, and the solution was kept stirring at room
temperature for 7 days. It was then filtered, the organic solvents were evaporated and
the remaining solid crude was dissolved in minimal amount of methanol. The solution
was passed throw silica gel column (chloroform: petroleum ether 40:60 was used as a
eluent). Organic solvents were evaporated and white crude mass was dissolved in 30
ml of methanol with 1 mL of water. 0.15 g of iodine was added and then solution was
steering 24 hours. Mixture was filtered, methanol was evaporated and 20 ml of water
was added, then solution was filtered again. The water was removed by lyophilization
and the remaining white solid powder was dissolved in small amount of acetonitrile

and purified by preparative HPLC (eluent: 100% acetonitrile, wave length=220 nM).
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Three fractions with very close retention time were obtained: the first was the desired
compound (42), the second was the mono phosphate ester and the third was the
unsubstituted O-methyl-PEG ether. 42 was dissolved in a small volume of ethanol and
recrystallized from cold diethyl ether: n-hexane (40:60). Yield=8%. 'H NMR
(DMSO) o, ppm, 3.31 (s, 3H, [O-C-Hs]), 3.47 (s, 3H, [PEG-O-C-H3]), 3.51 (m, *90H,
[-O-C-H»-]), 3.67 (q, 2H, [P-O-CH:]), 3.75 (m, 1H, [C-H4]), (o), 5.09 (d, 1H, [ H1]).

*'P NMR (DMSO) 8, ppm, 0.97 [s, PO(O-R)3].
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Supplemental Table 2: Non-active D-xylose derivatives: summary of maximal tested

concentrations, effects on dGlc uptake in L6 myotubes,

concentrations and the synthetic procedures of.

minimal cytotoxic

Compound Concentration | Effect on dGlc | Minimal Synthetic
uptake (fold of | cytotoxic procedure
control) concentration

2 20 mM 1.03 £ 0.06 50 mM Ref. 16

4 20 mM 0.99 + 0.07 50 mM Refs. 9, 17

7 20 mM 1.01 £0.09 50 mM Scheme 1

8 20 mM 0.94 £0.07 50 mM Ref. 18

18 20 mM 1.05+0.11 50 mM Scheme 2

19 200 uM 1.06 + 0.03 1 mM Scheme 1S

25 250 uM 1.01 £0.11 600 uM Scheme 2

27 100 uM 0.94 £ 0.04 200 uM Scheme 1S

28 1 mM 0.99 £0.04 5 mM Scheme 1S

30 100 uM 0.90 £0.19 500 uM Ref. 4

31 400 uM 0.94 £0.08 1 mM Ref. 5

32 200 uM 0.99 £0.05 500 uM Ref. 6

33 150 uM 1.01 £0.16 250 uM Ref. 14

34 100 uM 1.03 £0.05 150 uM Ref. 7

35 500 uM 0.99 £0.08 1 mM Scheme 2S

36 100 uM 0.92 £0.08 200 uM Scheme 2S

37 150 uM 0.98 £0.08 400 uM Scheme 2S

38 50 uM 0.94 £0.09 150 uM Ref. 9

39 50 uM 1.08 £0.09 100 uM Ref. 10

40 150 uM 1.06 £ 0.09 300 uM Ref. 11

41 150 uM 0.93 £0.01 250 uM Ref. 11

42 600 uM 1.01+£0.12 1 mM Scheme 3S
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Supplemental Table 3: Western blot protocols.

Primary Blocking | Wash Antibody | Wash Secondary | Wash
antibody buffer buffer | dilution buffer Antibody
against & buffer
GLUT1 TBST1 + | _ 1:1000 TBST1, | 1:10000 TBST2 +
5% BSA TBST1 +|0.75% | TBSTI, 0.1% Triton
5% BSA | BSA, RT, 45 min. | X-100
0.5%
Igepal
GLUT4 TBST1 + | _ 1:1000 TBST1, | 1:10000 TBST2 +
5% BSA TBST1 +|0.75% | TBSTI, 0.1% Triton
5% BSA | BSA, RT, 45 min. | X-100
0.5%
Igepal
AMPKo TBST2 + | TBST2 | 1:2000 TBST2 | 1:3000 TBST2
5% NFDM TBST2 + TBST2 +
5% BSA 5% NFDM,
RT, 1h
pThr'"* TBST2 + | TBST2 | 1:1000 TBST2 | 1:3000 TBST2
AMPKo, 5% NFDM TBST2 + TBST2 +
5% BSA 5% NFDM,
RT, 1h
Akt/PKBa TBST2 + | _ 1:1000 TBST2 | 1:3000 TBST2
5% NFDM TBST2 + TBST2 +
5% NFDM 5% NFDM,
RT, 1h
pSer*’- TBST2 + | TBST2 | 1:2500 TBST2 | 1:3000 TBST2
Akt/PKBa. 5% NFDM TBST2 + TBST2 +
5% BSA 5% NFDM,
RT, 1h.
pThr*®. TBST2 + | _ 1:500 TBST2 | 1:3000 TBST2
Akt/PKBa. 5% NFDM TBST2 + TBST2 +
5% NFDM 5% NFDM,
RT, 1h.
AS160 TBS + 3% | _ 1:1000 Water 1:3000 TBST2
NFDM TBS + 5% TBS + 3%
NFDM NFDM,
RT, 1h
pThr*2.AS160 | TBST2 + | _ 1:1000 TBS 1:3000 TBST2
5% BSA TBST2 + TBST2 +
3% BSA 5% BSA,
RT, 1h

Buffers: TBS, 15 mM Tris-HCI, pH 7.6, and 15 mM NaCl; TBST1, TBS supplemented with
0.5% (v/v) Tween 20; TBST2, TBS with 0.1% Tween 20. Concentrations of BSA and non-fat
dry milk (NFDM) are given in w/v units. Concentrations of Tween 20, Triton X-100 and
Igepal are given in v/v units.
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Tracings for lead compounds: 19, 21 and 24

ESMS spectrum of 19: [MW+Na*]=455.3, calcd: 455.6

C\Xcalibundata\arie0205 02-Mav-01 11:44:33

ane0205 #12-422 RT: 0.16-6.53 AV 411 SB: 181 0.25-1.09, 3.78-585 NL: 965E6
T: + ¢ ESI Full ms [ 100.00-8900.00]
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ESMS spectrum of 21: [MW+Na*]=367.0, calcd: 367.49

EH 40 third tresh hold change #23 RT: 0.26 AV: 1 NL: 3.19ES
T: +p Full ms [ 200.00-650.00]
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ESMS spectrum of 24: [MW+K*]=397.0, calcd: 397.52
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HPLC profile of 24
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