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Note 

Boron trifluoride etherate-induced glycosidation: formation of alkyl glyco- 
sides and thioglycosides of Zdeoxy-2-phthalimidoglycopyranoses 

Glycosides can be formed directly from the corresponding acctylated sugar by 

the use of boron trifluoride etherate’, which has also been used to cffcct anonwisa- 

tion’ and for the preparation of thioglycosides”. With acctylated L-~tmino-2-deoxy 

sugars, only low yields ( < 70 I’,,) of the desired glycosides wcrc obtained’. 

We now report the preparation of alkyl glycosides and thioglycosidcs of 1- 

deoxy-2-phthalimido+D-glycopyranoses (I-3) from an anomcric mixture of the 

corresponding acetylatcd sugar by the boron trifiuoride ether-ate method. The proce- 

dure is simple and the reaction is highly stereoselective: on!y trace:, of x-glycosides 

are formed. 

Phthalimido protection is well established” for 2-amino-2-deoxy sugars. which 

makes the present procedure a good alternative to other methods of glycosidation. 

EXPERIMENTAI. 

Melting points are uncorrected. Optical rotations were measured with a 

Perkin-Elmer 241 polarimeter. N.m.r. spectra were recorded with ;I Varinn XL-200 

spectrometer. 

Ethyl 3,6-tli-O-a~t~t~~I-~-cf~~o.~~~-I-~~ltt/tnli~i~fo-4-0-( 2,3.4.6-tttrrr I 0 -rrcx~t?+jh- 

galactr~p~~rano.s~~i)-~-o-glu~op~~ran~.~~~e (I ). -- A solution of I J.&tri-O-acetyi-2- 

deoxy-2-phthalimido-4-0-(3,3,4,6-tetra_0-~-glucc,- 
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pyranose 6* (1 mmol, a/?-rat’ IO 5 :95) in ethanol (2.3 mmol) and dry dichloromethane 

(10 mL) was cooled (ice-bath) and boron trifluoride etherate (18 mmol) was added 

dropwise with stirring. The mixture was kept for 1 h at 0” and 2 h at room tempera- 

ture, and the reaction was monitored by t.1.c. (SiO,; ethyl acetate-iso-octane, 2 : 1). 

The mixture was washed with aqueous sodium hydrogencarbonate and water, dried 

(Na,SO,), and concentrated. The residue was subjected to chromatography on silica 

gel (ethyl acetate-&o-octane, 2 : 1) to give 1 (297 mg, 60 “/,). Rec~stallisation from 

ethanol gave material having m.p. 239-240”, [a]? + 12” (c 0.2, chloroform). N.m.r. 

data (CDCl,, Me,%): rH, 6 7.88-7.72 (m, 4 H, aromatic H), 5.74 (dd, 1 H, J 10.5 

and 7.9 Hz, H-3), 5.38 (d, 1 H, J1,2 8.6 Hz, H-l), 5.34 (d, 1 H, J3V,4r 3.3 Hz, H-4’), 

5.13 (dd, 1 H, J,,,,, 7.7, J2e,3, 10.4 Hz, H-2’), 4.96 (dd, 1 H, H-3’), 4.54 (d, 1 H, H-l ‘), 

4.52 (bd, 1 H, f4,5 12.7 Hz, H-5), 4.244.05 (m, 4 H), 3.92-3.75 (m, 4 H), 3,6--3.4 

(m, 1 H, 0-CW,-CH,), 2.15, 2.14, 2.07, 2.04, I .96, 1.91 (6 s, each 3 H, 6 AcO), and 

1.06 (t, 3 H, J 7.0 Hz, 0-CH,-CH,); 13C, 6 170.4, 170.3, 170.2, 170.1, 169.8, 169.1 

(MeCO), 167.0, 166.5 (phthaloyl-CO), 134.2, 131.4, 123.5 (aromatic C), 101.1 (C-l’), 

97.6 (C-l), 77.0 (C-4), 72.5, 71.3, 71.0, 70.5, 69.0, 66.5, 65.5 (C-3,4,5, C-2’,3’,4’,5’, 

0-CH,-CH,), 62.2, 60.6 (C-6,6’), 55.0 {C-2), 20.9, 20.61, 20.56, 20.51 (CH,CO), 

and 15.0 (OCH,-CH,). 

Anal. Calc. for C,,H4,N0,,: C, 54.33; H, 5.50. Found: C, 54.00; H, 5.45. 
2,2,2-Trichloroet~~yl 3,4,6-tri-O-acet~~1-2-deox~-?-phthalimido-~-~-glucop~rano- 

side (2). -- 1,3,4,6-Tetra-O-acetyl-2-deoxy-2-phthalimido-~,~-~-glucopyranoses (1 

mmol, @‘-ratio 1 : 1) and 2,2,2_trichloroethanol (1.2 mmol) were treated, as described 

above, with boron trifluoride etherate (5.8 mmol) for 1 + 24 1~. The crude product 

was subjected to chromatography on silica gel (ethyl acetate-iso-octane, 2: l), to 

give pure 2 (416 mg, 76 %). Recrystallisation from ether gave material having m.p. 

175~176”, [a]; $4” (c 0.4, chloroform); lits*’ m.p. 176-177” and 188-189”, 

[E]? f4.4” (c 0.5, chloroform) and +5.6” (c 0.68). 

2-Methoxycarbonyl~t~l~i 3,4,6-tri-O-acetyl-2-d~ox~-2-~htftalimi-l -thio-/I-D- 
gl~co~?~runoside (3). - 1,3,4,6-Tetra-O-acetyl-2-deoxy-2-phthaljmido-a,~-r>-giucopy- 

ranose’ (1 mmol, Q-ratio 1 : 1) and methyl 3-mercaptopropionate (1.2 mmol) were 

treated, as described above, with boron trifluoride etherate (5 mmol) for 1 i- 48 h. 

The crude product was subjected to chromatography on silica gel (trichlorotrithtoro- 

ethane-ether, 5 : 14), to give 3 (290 mg, 54%) as a syrup, [a];’ f34” (c 0.6, chloro- 

form). N.m.r. data (CDCI,, Me,Si): ‘H, 6 7.90-7.28 (m, 4 H, aromatic H), 5.83 

tdd, 1 H, Jz,s 10.0, J,,, 9.3 Hz, H-3), 5.52 (d, 1 H, f,,, 10.6 Hz, H-l), 5.18 (dd, 1 H, 
J4,5 9.7 Hz, H-4), 4.39 (dd, 1 H, H-2), 4.32 (dd, I H, J,,,, 12.5, .I,,,, 5.0 Hz, H-6’), 

4.19 (dd, I H, J5,6 2.3 Hz, H-6), 3.93 (m, 1 H, H-5), 3.62 (s, 3 H, MeO), 2.89 (m, 

2 H, SCH,), 2.65 (t, 2 H, CH,CO), 2.12, 2.04, and 1.87 (3 s, each 3 H, 3 AcO); 

*A modification of the procedure gave a higher yield: the hydrogenation step should be carried out 
in the presence of phthkc anhydride for in situ protection of the amino group formed (J. Lanngren, 
personal communication). 
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13C, 6 171.9, 170.7, 170.0. 169.4 (CO), 168.8. 168.1 (phthnloyl-CO). 134.3, 131.5, 

131.1. 123.7 (aromatic C), 81.5 (C-l). 75.9, 71.4, 68.8 (C-3.4,5). 62.1 (C-h). 53.5 

(C-2), 51.7 (OCH,), 35.1 (S-CH2). 25.5 (CH?-CO), 20.7. 70 6, and 20.4 (CH,-CO). 
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