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Abstract

Introduction

Here we describe the efficient and facile synthesis of N-acetyl glucosamine propargyl O-glycoside, a
compound which has been prepared previously by conventional methods." In previous syntheses the
glycoside was obtained as a mixture of anomers1a) and in moderate to acceptable yield1b). The
described improved method exploits a high yielding and strongly B-selective lanthanide triflate catalysed?
glycosylation reaction. In addition to reaction efficiency the method is characterised by its simplicity and
facile compound isolation and purification. The propargyl O-glycoside was prepared for its subsequent
use in Cu\(l) catalysed protein modification reactions.? See figure in Figures section.

Reagents

» B-D Glucosamine pentaacetate, 96% \(Alfa Aesar cat. no. L09020) * Dichloromethane, HPLC grade \
(Fisher cat. no. D/1856/17) « Propargyl alcohol, 99% \(Fisher cat. no. 13145) « Ytterbium
trifluoromethanesulfonate hydrate \(Alfa Aesar cat. no. 40314) - Thin-layer chromatography plates on
aluminium backing, silica gel 60 F254 \(Merck cat. no. 1.05554.0001) * Sodium hydrogen carbonate \
(Fisher cat. no. 12336) + Magnesium sulphate, >99% \(Fisher cat. no. M/1000/62) « Sodium methoxide,
98% \(Alfa Aesar cat. no. L05673) « Methanol \(Rathburn, cat. no. RH1019) - Ethyl acetate, HPLC grade \
(Rathburn, cat. no. RH1013) - Dowex 50X2-100 \(Acros cat. no. 20302) « pH test strips 0-14.0 \(Sigma cat.
no. P-4786)

Equipment

 Magnetic hotplate stirrer \(e.g. IKA® RCT Basic) * 500 mL round bottom flask + 250 mL round bottom
flask « Water condenser \(to fit neck of flask) « Rubber septa \(to fit neck of flask) « Disposable syringes *
Disposable needles « Teflon-coated magnetic stir bar » 500 mL separatory funnel « 250 mL Erlenmeyer
flasks * Glass sinter funnel for filtration « Balloon fitted to disposable 2.5 mL syringe barrel + Rotary
evaporator \(Biichi)

Procedure

Propargyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-B-D-glucopyranoside 1) Place 4.0 g of B-D glucosamine
pentaacetate in a 250ml round bottom flask together with a Teflon coated stirrer bar. 2) Dissolve 1.8 mL
of propargyl alcohol in 90 mL of dichloromethane and add the freshly prepared solution to the round
bottom flask with stirring. 3) Add 0.96 g of Ytterbium\(lll) trifluoromethanesulfonate hydrate to the stirred
mixture and equip the flask with a water cooled condenser. 4) Heat the reaction mixture to refluxing on an
oil bath \(bath temperature approximately 55 °C) and keep at this temperature for 24 hours. 5) Dilute the
solution with a further 50 mL of dichloromethane and transfer to a 500 mL separatory funnel. 6) Wash
the organic layer with two 150 mL portions of a saturated aqueous solution of sodium hydrogen
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carbonate. 7) Wash the combined aqueous phases with one 100 mL portion of dichloromethane and
combine all organic layers. 8) Transfer the organic layer to a 500 mL round bottom flask, dry by stirring
over approximately 2.5 g of anhydrous magnesium sulfate for 10 minutes and then remove the drying
agent by suction filtration. 9) Distil off the solvent on a rotary evaporator at a bath temperature of 40 °C.
Propargy| 2-acetamido-2-deoxy-B-D-glucopyranoside 10) Place a Teflon coated stirrer bar and 1.5g of
propargyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-B-D-glucopyranoside \(from step 9) in a 250ml round
bottom flask. 11) Add 100 mL of methanol and stir the mixture until a clear solution is obtained. 12) Add
21 mg of sodium methoxide to the stirred reaction mixture and monitor the progress of the reaction by an
appropriate analytical technique \(thin-layer chromatography using ethyl acetate :methanol \(8.5:1.5) as
eluent is recommended). 13) If the reaction is not complete within 1 hour, add another portion of 10 mg
of sodium methoxide to the reaction mixture. 14) Once completion of the reaction has been confirmed,
add strongly acidic cation exchange resin until neutral pH is reached \(test with pH paper). 15) Remove
the ion exchange resin by suction filtration and distil off the solvent on a rotary evaporator at a bath
temperature of 40 °C.

Timing
30 hours \(including purification)

Troubleshooting

Low yield/impurities: Confirm purity of the product from step 9) by 1H- and 13C-NMR spectroscopy. Only
proceed to step 14) once completion of the deacetyltion reaction has been confirmed. Use freshly
activated strongly acidic cation-exchange resin \[H+ form].

Anticipated Results

A typical yield for the glycosylation reaction is 90%. The sodium methoxide catalysed deacetylation
reaction typically proceeds in quantitative yield. Propargyl 2-acetamido-3,4,6-tri-O-acetyl-2-deoxy--D-
glucopyranoside \[a]p2" -44.1 \(c 1.0, CHCI5); m.p. = 180-182 °C; m/z \(ESI*): 386.2 \(100%, M+H*) "H
NMR \(400 MHz, CDCl3): 6 2.01 \(12H, 4xs, 3xOCOCHg, 1XNHCOCHj;), 2.48 \(1H, t, _J_ 1.9 Hz, OCH,CCH),
3.73\(1H,ddd, _J_549.9, _J_56 4.4, _J_5¢ 2.2 Hz, H-5),3.91-3.97 \(1H, m, H-2), 412 \(1H, dd, _J_¢¢ 12.3,
_J_5¢ 2.0 Hz, H-6"), 4.26 \(1H, dd, _J_¢¢ 12.3, _J_5¢ 4.6 Hz, H-6), 4.36 \(2H, d, _J_2.0 Hz, OCH,CCH), 4.85
\(1H,d, _J_;, 8.4 Hz,H-1), 5.06 \(1H, app t, J 9.6 Hz, H-4), 5.21-5.32 \(1H, m, H-3), 5.90 \(TH, d, _J_j;o n
9.0 Hz, NH); "3C NMR \(100 MHz, CDCl5): 6 20.6, 20.7, 20.8, 23.4 \(3xOCOCH;, TXNHCOCHy), 54.7 \(C-2),
55.9 \(OCH,CCH), 61.9 \(C-6), 68.4 \(C-4), 71.9 \(C-5), 72.4 \(C-3), 75.39 \(OCH,CCH), 78.5 \(OCH,CCH),
98.3\(C-1),169.4,170.4,170.7,171.0 \(3xOCOCHj3, TxXNHCOCHg) Propargy| 2-acetamido-2-deoxy-B-D-
glucopyranoside \[a]p2" -29.1 \(c 1.0, H,0); m.p. = 146 °C; "TH NMR \(400 MHz, MeOH-d4): § 2.00 \(4H, s,
1xNHCOCHj3, OCH,CCH), 3.30-3.42 \(2H, m, H-4, H-5), 3.43-3.50 \(3H, m, H-3, OCH,CCH), 3.66-3.73 \(2H,
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m, H-2, H-6'), 3.81 \(TH, dd, _J_g ¢ 12.3, _J_g¢ 1.8 Hz, H-6), 4.55 \(TH, d, _J_ » 9.2 Hz, H-1), 5.21-5.32 \(1H,
m, H'3), 5.90 \(1 H, d, —J—HZ,NH 9.0 HZ, NH)
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