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    Previously, we reported the synthesis of α-glucosyl isocyanide S-4 starting with 

α-glucosyl azide S-11 (Scheme 1).  In this synthetic route, α-azide S-1 was carefully 

hydrogenated to give unstable α-glucosylamine S-2, which was immediately treated with 

acetic formic anhydride. Due to the facile isomerization of α-glucosylamine S-2 to the 

corresponding β-anomer, this process produced an inseparable mixture of α- and β-glucosyl 

formamides S-3  and 3.  Dehydration of a mixture of S-3  and 3 with triphosgene and 

triethylamine, produced a mixture of α- and β-glucosyl isocyanides, which was carefully 

separated to afford pure α-isocyanide S-4.  In order to obtain pure α-glucosyl formamide S-3, 

we repeated this synthetic route to obtain α-glucosyl isocyanide S-4.  Hydrolysis of 

α−isocyanide S-4 afforded α-glucosyl formamide S-3 in 65% yield.  The moderate yield of 

this process is a result of the formation of lactol S-6.  It is worthwhile to mention that 1H 

NMR analysis of the β- and α- glucosyl formamides measured in CDCl3 at room temperature 

showed that β-anomer 3 exists as a 5:1 mixture of (Z)- and (E)-rotamers, and that the 

α-counterpart S-3 is a 1:1 mixture of rotamers. 

 

 

Scheme 1   Synthesis of α-glucosyl formamide S-3 

 

    We have already reported the synthesis of β- and α-xylosyl isocyanides 14 and S-11 

starting with tetraacetyl xylopyranosyl acetate S-72 (Scheme 2).  Reduction of β-azide S-8 

produced β-xylosylamine S-9, which was immediately formylated using acetic formic 
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anhydride to afford an inseparable mixture of xylosyl formamides 6 and S-10.  Treatment of 

the mixture with triphenylphosphine, carbon tetrabromide and triethylamine afforded a mixture 

of isocyanides 14 and S-11, which were carefully separated by chromatography.  In this 

synthesis, α-xylosyl isocyanide S-11 was formed as an unexpected minor product. Repeating 

this synthetic route, we obtained a considerable amount of  α-xylosyl isocyanide S-11.     
 

 

 

Scheme 2  Synthsesis of β- and α-xylosyl isocyanides 
 

 

      Acid-catalyzed hydrolysis of α-xylosyl isocyanide S-11 using similar reaction conditions 

as those depieted in Scheme 1 gave α-xylosyl formamide S-10 in 57% yield (Scheme 3).   

 

Scheme 3  Synthesis of α-xylosyl formamide S-10 
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EXPERIMENTAL 

α-D-Glucosyl formamide S-3.   A solution of S-4 (100 mg, 0.28 mmol) dissolved in a 
mixture of aqueous 0.1 N HCl (1.5 mL) and tetrahydrofuran (5.0 mL) was heated at 50 °C for 

5.5 h.  The reaction mixture was diluted wit ethyl acetate and brine, and the separated aqueous 

layer was extracted with ethyl acetate (×3). The combined organic extracts were dried 
(Na2SO4) and concentrated to afford the residue (132 mg), which was purified by silica gel 

chromatography (AcOEt/hexane 3:2) to furnish S-3 (69 mg, 65%):  m. p. 155–156 °C; [α]D
23 

= +111.1 (c 1.00, CHCl3); IR (KBr) νmax 3345, 1757, 1737, 1717, 1699, 1531 cm–1; 1H NMR 

(CDCl3, 500 MHz) δ 2.015 (s, 3H), 2.020 (s, 3H), 2.025 (s, 3H), 2.05 (s, 6H), 2.06 (s, 3H), 

2.07 (s, 3H), 3.93 (brd, J = 8.0 Hz, 1H), 3.98 (brd, J = 8.0 Hz, 1H), 4.05–4.09 (2H), 4.24–4.30 

(2H), 5.03–5.10 (2H), 5.16 (dd, J = 10.0, 5.5 Hz, 1H), 5.43 (t, J = 10.0, 1H), 5.53 (t, J = 10.0, 

1H), 5.56 (dd, J = 10.0, 5.5 Hz, 1H), 5.93 (dd, J = 7.5, 5.5 Hz, 1H), 7.20 (brd, J = 7.5 Hz, 1H), 

7.75 (t, J = 10.0 Hz, 1H), 8.22 (d, J = 10.0 Hz, 1H), 8.34 (s, 1H); 13C NMR (CDCl3, 125 MHz) 

δ 20.37, 20.39, 20.46, 20.5, 60.3, 61.5, 61.7, 68.0, 68.18, 68.24, 68.4, 69.1, 69.5, 70.0, 72.8, 
77.4, 161.9, 165.8, 169.1, 169.3, 169.3, 169.6, 170.2, 170.5, 170.7, 170.8.  HRMS (ESI): m/z 

calcd for C15H22NO10 [M+H]+ 376.1238, found 376.1239. 

 

α-D-Xylosyl formamide S-10.  A solution of S-11 (40 mg, 0.14 mmol) dissolved in a 

mixture of aqueous 0.1 N HCl (0.4 mL) and tetrahydrofuran (1.6 mL) was heated at 50 °C for 

7.5 h, stirred at room temperature for 12.5 h, and heated at 50 °C for 1 h.  The reaction 

mixture was diluted wit ethyl acetate and brine, and the separated aqueous layer was extracted 

with ethyl acetate (×3). The combined organic extracts were dried (Na2SO4) and concentrated 
to give the residue (42 mg), which was purified by silica gel chromatography (AcOEt/hexane 

3:1) to furnish S-10 (24 mg, 57%) as an oil:  [α]D
22 = –13.2 (c 1.00, CHCl3); IR (KBr) νmax 

3356, 1753, 1702, 1525, 1372, 1225 cm–1; 1H NMR (CDCl3, 500 MHz) δ {2.07 (s)}, 2.08 (s, 
3H), {2.10 (s)}, 2.12 (s, 3H), 2.14 (s, 3H), {3.81 (dd, J = 13.0, 5.5 Hz)}, 3.89 (dd, J = 12.0, 4.0 

Hz, 1H), {3.91 (dd, J = 12.0, 4.0 Hz)}, 3.99 (dd, J = 13.0, 3.5 Hz, 1H), 4.75 (q, J = 3.5 Hz, 1H), 

4.82 (dd, J = 5.0, 2.5 Hz, 1H), {4.87 (dd, J = 6.5, 3.5 Hz)}, 5.21 (t, J = 5.0 Hz, 1H), {5.24 (dd, 

J = 10.0, 3.5 Hz)}, {5.31 (t, J = 6.5 Hz)}, 5.69 (dd, J = 9.0, 2.5 Hz, 1H), 6.64–6.82 (br, N-H), 

8.26 (s, CHO, 1H); 13C NMR (CDCl3, 125 MHz) δ  {20.62}, {20.68}, 20.70, 20.71, {20.76}, 

20.82, {62.2}, 63.8, 66.46, {66.90}, 67.1, {67.54}, 68.06, {68.44}, 72.8, {77.6}, 160.9, 

{165.0}, 169.02, {169.08}, 169.52, 169.55, {169.67}.  HRMS (ESI): m/z calcd for 

C12H17NO8 [M+H]+ 304.1027, found 304.1027. 
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