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Abstract:



Reaction of 3,4,5-trimethoxybenzylamine and benzyl 2,3-anhydro-β-l-ribopyranoside in refluxing ethanol produced benzyl 3-deoxy-3-(3,4,5-trimethoxybenzylamino)-β-l-xylopyranoside in 72.5% yield. An attempt to synthesize the title compound by reacting neat 3,4,5-trimethoxybenzylamine with benzyl 2,3-anhydro-β-l-ribopyranoside without a solvent produced a dark brown mixture with several decomposition products. The structure of benzyl 3-deoxy-3-(3,4,5-trimethoxybenzylamino)-β-l-xylopyranoside was determined using elemental analysis, 1H-NMR and 13C-NMR and its conformation is 1C4.
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The readily available carbohydrates and their numerous, easily obtained derivatives are an unequaled source of enantiomerically pure starting materials for construction of complex asymmetric structures. But despite the greater awareness of carbohydrate synthons in recent years, the full potential of the carbohydrate chiral pool is still not fully exploited. A few simple carbohydrate analogs have been found to modulate biosynthesis of polysaccharides in live cells [1]. Specifically in those studies, benzyl 3-O-methyl-β-d-xylopyranoside and benzyl 3-deoxy-β-d-erythro-pentopyranoside were used to determine structural requirements for an enzyme involved in the biosynthesis of glycosaminoglycans. A comprehensive literature review revealed that the 3,4,5-trimethoxyphenyl moiety exists in a variety of bioactive compounds, including those with anticancer activity [2,3,4,5,6,7,8,9,10,11,12,13]. We took advantage of the facile and predictable ring opening of benzyl 2,3-anhydro-β-l-ribopyranoside with different nucleophiles to introduce 3,4,5-trimethoxyphenyl moiety at the sugar’s 3-position by reacting it with 3,4,5-trimethoxybenzylamine [14]. This led to the synthesis and structure determination of benzyl 3-deoxy-3-(3,4,5-trimethoxybenzylamino)-β-l-xylopyranoside 3.



Results and Discussion


Attempted synthesis of the title compound by heating a mixture of benzyl 2,3-anhydro-β-l-ribopyranoside and neat 3,4,5-trimethoxybenzylamine did not produce the desired product. The mixture turned brown and gave multiple spots after running thin layer chromatography. When the reaction was carried out in dimethylformamide, a polar aprotic solvent, the yield was low. Ethyl alcohol was found to be the best solvent for the reaction. The title compound was synthesized by opening the epoxide of benzyl 2,3-anhydro-β-l-ribopyranoside with 3,4,5-trimethoxybenzylamine (Scheme 1). The three broad peaks in the 1H-NMR due to one –NH at δ 2.20 ppm, and two –OH at δ 5.00 ppm and 5.26 ppm, disappeared upon D2O exchange. The chemical shifts of the sugar hydrogens, along with COSY and HMBC were used to assign C7, C1", C2", C3", C4", C5" and C7′ atoms. The coupling constant between H-1" and H-2" on the sugar ring was found to be 7.98 Hz, indicating that the protons at the 1- and 2-positions were in axial positions and that the molecule exists in solution in 1C4 conformation (Scheme 1). The coupling constant was similar to related analogs [14,15]. The coupling constant between H-2” and H-3” was found to be 9.12 Hz. The coupling constant between the pro-R and pro-S hydrogens on C7 was found to be 12.24 Hz. The 13C had five pairs of atoms with the same chemical shift. There were three pairs of carbon atoms on the 3,4,5-trimethoxybenzyl ring ( two ortho- and two meta-, and two equivalent methoxy groups) that had similar chemical shifts. On the benzyl group, chemical shifts of two pairs of carbon atoms (two ortho- and two meta-) were observed.




Experimental


General


1H and 13C-NMR spectra were obtained using a Varian Gemini 400 NMR and were recorded at 400 MHz and 100 MHz respectively. The composition of the reaction mixtures was monitored by TLC using glass plates coated with silica gel 60F254 -Analtech, Inc. 75 Blue Hen Drive, Newark, DE, USA; detection was effected by observation under UV light (254 nm), then spraying with 5% sulfuric acid in methanol and charring with heat. Elemental analyses were performed by the Robertson Microlit Laboratories Inc., Legdewood, NJ, USA. Optical rotations were measured using an Autopol IV polarimeter -Rudolf Research Analytical, 55 Newburgh Road, Hackettstown, NJ, USA. Melting points were determined using Mel-Temp Laboratory Devices, MA, USA, and are not corrected. All reagents and chemicals were obtained from Aldrich Chemical Company (Milwaukee, WI, USA) and were used without further purification.



Benzyl 2,3-anhydro-β-l-ribopyranoside (1) was obtained from l-arabinose in five steps using a previously reported synthetic route [14]. To a mixture of benzyl 2,3-anhydro-β-l-ribopyranoside 1 (0.15 g, 0.68 mmol) and 3,4,5-trimethoxybenzylamine 2 (180 mL, 0.91 mmol) was added ethyl alcohol (3 mL). After refluxing the mixture for 16 h and cooling at room temperature for 12 h, white crystals (needles) formed. Recrystallization from hexane/ethyl acetate mixture (3:2, v/v) produced a pure compound (0.206 g, 72%, m.p. 158–160 °C); [α]D26 +50° (c 1, CHCl3).









	
	C22H29NO7



	Calculated:
	C 62.99; H, 6.97; N, 3.34; O, 26.70



	Found:
	C 62.89; H, 7.01; N, 3.29; O, 26.65






1H-NMR (400 MHz, Me2SO-d6) δ 2.20 (bs, 1H, –NH), 2.41 (t, J = 9.12, 7.98 Hz, 1H, H-3), 3.21 (m, 2H), 3.45 (bs, 1H), 3.65 (s, 3H, –OCH3), 3.75 (b, 1H), 3.80 (s, 6H, 2-OCH3), 3.97 (m, 2H), 4.31 (d, J = 7.98 Hz, 1H, H-1), 4.61 (d, J = 12.24 Hz, 1H, –OCH2Ar), 4.80 (d, J = 12.24 Hz, 1H, –OCH2Ar), 5.00 (bs, 1H, –OH), 5.26 (bs, 1H, –OH).



13C-NMR (100 MHz, Me2SO-d6), δ 53.22 (C-7′), 56.61 (–OCH3), 60.81 (–OCH3), 65.11 (C-3″), 67.37 (C-5″), 70.14 (C-4″), 70.41 (C-7), 73.00 (C-2″), 103.90 (C-1″), 105.80, 128.23, 128.40, 129.00, 136.80, 138.23, 138.93, 153.52.
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Scheme 1. Synthesis of benzyl 3-deoxy-3-(3,4,5-trimethoxybenzylamino)-β-l-xylopyranoside. 






Scheme 1. Synthesis of benzyl 3-deoxy-3-(3,4,5-trimethoxybenzylamino)-β-l-xylopyranoside.
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