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Abstract

Chiral room temperature ionic liquids, containing a carbohydrate
moiety linked at the anomeric centre to an N-methylimidazolium
group have been synthesised. The ionic liquids were prepared in
a concise manner and provided ready access to both the d- and l-arabino
enantiomers. The same strategy enabled the preparation of d-ribofuranose and d-xylofuranose
analogues, in excellent yields.
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            -): [α]D
            ²8 +14
(c 1.1, CHCl3). ¹H NMR
(400 MHz, CDCl3): δ = 3.41 (3 H, s),
3.57 (1 H, dd, J = 3.2,
10.9 Hz), 3.75 (1 H, dd, J = 3.3,
10.8 Hz), 4.09 (1 H, m), 4.17 (1 H, t, J = 6.7
Hz), 4.37 (1 H, d, J = 10.8
Hz), 4.43-4.50 (5 H, m), 4.62 (1 H, d, J = 11.8
Hz), 6.05 (1 H, d, J = 5.6 Hz),
7.05 (1 H, t, J = 1.7
Hz), 7.15-7.36 (15 H, m), 7.39 
(1 H, t, J = 1.7 Hz),
8.56 (1 H, br s) ppm. ¹³C NMR (100 MHz,
CDCl3): δ = 35.9, 68.2, 73.3, 73.4,
73.5, 78.6, 81.3, 82.3, 87.4, 121.3, 122.7, 127.7, 127.9, 128.0,
128.1, 128.2, 128.3, 128.5, 128.6, 134.9, 136.2, 137.1, 137.2 ppm. ³¹P NMR
(160 Hz, CDCl3): δ = -142.9
(sept., J = 712.7
Hz) ppm. Glass-transition temperature -23 ˚C.
Compound 16: [α]D
            ²8 +9.5
(c 1.05, CHCl3). ¹H
NMR (400 MHz, CDCl3): δ = 3.48 (3 H,
s, NCH3), 3.59 (1 H, dd, J = 3.2,
10.9 Hz), 3.76 (1 H, dd, J = 3.2,
10.9 Hz, H-5, H-5′), 4.09 (1 H, m, H-4), 4.18 (1 H, t, J = 6.4 Hz,
H-3), 4.38 (1 H, d, J = 11.0
Hz), 4.45 (1 H, d, J = 11.0
Hz), 4.46-4.53 (4 H, H-2), 4.61 (1 H, d, J = 11.8
Hz), 6.22 (1 H, d, J = 5.5
Hz), 7.16-7.36 (16 H), 7.53 (1 H, t, J = 1.7
Hz,), 8.75 (1 H, br s) ppm. ¹³C (100
MHz, CDCl3): 35.7, 67.9, 72.2, 73.1, 75.0, 78.3, 80.9,
82.1, 87.1, 121.1, 122.1, 127.4-128.4, 134.9, 136.3, 137.0,
137.1 ppm. ¹9F (376.5 MHz, CDCl3): -151.0 ppm.
Glass-transition temperature -36 ˚C.
Compound 19: [α]D
            ²8 +22.3
(c 1.3, CHCl3). ¹H
NMR (400 MHz, CDCl3): δ = 3.46 (1 H,
dd, J = 3.2,
10.6 Hz), 3.52 
(1 H, dd, J = 3.5,
10.6 Hz), 3.77 (3 H, s), 4.01 (1 H, dd, J = 1.8,
5.1 Hz), 4.41-4.62 (8 H, m), 6.25 (1 H, d, J = 5.8 Hz),
7.19-7.36 (16 H, m), 7.54 (1 H, s), 9.28 (1 H, s) ppm. ¹³C
NMR (100 MHz, CDCl3): δ = 36.0, 69.7,
72.5, 73.3, 73.4, 76.4, 76.9, 77.3, 78.1, 84.7, 87.9, 121.6, 122.1,
127.6, 127.8, 127.9, 128.0, 128.1, 128.3, 128.4, 136.5, 136.8, 137.3 ppm.
Glass-transition temperature 16 ˚C.
Compound 22: ¹H NMR (400 MHz,
CDCl3): δ = 3.67-3.76 (2 H,
m), 3.93 (3 H, s), 4.05 (1 H, m), 4.22 (1 H, t, J = 5.3 Hz),
4.35-4.46 (3 H, m), 4.51 (1 H, d, J = 11.9
Hz), 4.59 
(1 H, d, J = 11.9
Hz), 4.62-4.69 (2 H, m), 6.30 (1 H, d, J = 3.7
Hz), 7.08 (1 H, br s), 7.11-7.36 (15 H, m), 7.39 (1 H, br
s), 9.26 (1 H, br s) ppm. ¹³C (100
MHz, CDCl3): δ = 36.3, 68.7, 72.5,
73.3, 75.0, 75.3, 78.0, 82.1, 85.0, 121.1, 122.1, 127.7, 128.5,
135.1, 137.3, 137.7, 137.8, 137.9 ppm.
Compound 23: ¹H NMR (400 MHz,
CDCl3): δ = 3.42 (3 H, s), 3.63 (1
H, dd, J = 2.1,
11.0 Hz), 3.89 (1 H, dd, J = 2.5, 11.0
Hz), 4.12 (1 H, m), 4.20 (1 H, t, J = 7.7
Hz), 4.38 (1 H, d, J = 10.5
Hz), 4.47 (1 H, d, J = 10.5
Hz), 4.60 (1 H, d, J = 11.9
Hz), 4.75 (1 H, dd, J = 5.8,
7.2 Hz), 4.85 (1 H, d, J = 11.9
Hz), 6.02 (1 H, d, J = 5.7
Hz), 7.06 (1 H, br s), 7.23-7.39 (10 H, m), 7.69 (1 H,
br s), 8.96 (1 H, br s) ppm. ¹³C NMR
(100 MHz, CDCl3): δ = 36.1, 68.0, 72.6,
73.5, 78.1, 80.9, 82.6, 87.3, 121.6, 122.4, 127.7, 128.5, 135.8,
136.5, 137.2, 137.3.
[bookmark: RS04408ST-18]18  
            
General Procedure
            

The
2,3,5-tri-O-benzylsugar (1 mmol) was
dissolved in dry CH2Cl2 (10 mL) and cooled
to 0 ˚C under Ar atmosphere. Propane-1,3-diyldioxyphosphoryl
chloride (2 mmol) was added, followed by 1-methylimidazole (2.5
mmol). The mixture was allowed to warm up to r.t. and stirred overnight (16
h). The reaction was then quenched with sat. NaHCO3 (10
mL) and the organic layer washed with H2O (2 × 10
mL) and dried (Na2SO4). The solvent was then
removed in vacuo to give the crude sugar phosphate, which was re-dissolved
in dry CH2Cl2 (10 mL) under an Ar atmosphere
and cooled to -78 ˚C. trimethylsilyl
triflate (cat.) was added and the mixture stirred for 2 min. 1-Methylimidazole
hydrochloride (2 mmol) was then added. The reaction mixture was
allowed to warm up to r.t. and stirred until TLC (CHCl3-MeOH, 80:20)
showed the reaction had gone to completion (4 h). The mixture was
then diluted with CH2Cl2 (10 mL) and washed
with sat. aq NaHCO3 (2 × 20
mL) and H2O (2 × 20 mL). The
organic layer was dried (Na2SO4) and concentrated in
vacuo to give a crude product, that was further purified by column
chromatography (CHCl3-MeOH, 80:20).
Silver
nitrate test for ionic liquids with anions other than chloride,
derived via metathesis: The ionic liquid (1 mg) is dissolved in
MeOH-deionized H2O (1:1; 1 mL). The resulting
solution is tested with 0.1 M AgNO3 (2 drops). No precipitation
was observed in BF4 and PF6 ionic liquids.
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