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 The reaction of methyl 2,3-anhydro-4,6-0-benzylidene-a-D-allo-
pyranoside (1) with ethylmagnesium bromode in the presence of Cul 
afforded 4,6-0-benzylidene-1,2-dideoxy-D-ribo-hex-1-enopyranoside 
(2), Similarly, methyl 2,3-anhydro-4,6-0-benzylidene-a-D-gulo-
pyranoside () gave 4,6-0-benzylidene-1,2-dideoxy-D-xylo-hex-1-
enopyranoside (7),

 Carbohydrates have been utilized as starting materials in synthesis of chiral 

natural products.2) In spite of major advances in this synthetic methodology 

reported in recent years, there still exists an ongoing need to develop convenient 

procedure for the transformation of carbohydrates into activated forms. 

 In hexopyranoside, the hydroxyl group at the C-6 position can be selectively 

protected or functionalized, while sharp discrimination between hydroxyl groups at 
C-2, C-3, and C-4 positions is difficult because they exhibit similar reactivity,3) 

2,3-Anhydropyranosides are therefore considered to be potential intermediates pro-

vided that the oxirane-ring cleaves in a regioselective manner. This is actually 

the case in locked 2,3-anhydropyranoside system,4) Thus, methyl 2,3-anhydro-4,6-

0-benzylidene-a-D-allopyranoside (1) reacts with a variety of organometallic 

reagents to give the corresponding 2-deoxy-2-substituted altropyranosides,5) 

 On the other hand, the reaction of 1 with Grignard reagents affords a mixture 

of products, despite the main reaction site is again the C-2 position, For example, 

Inch and Lewis have reported that the reaction of 1 with methylmagnesium iodide 

resulted in the formation of 4,6-0-benzylidene-1,2-dideoxy-D-ribo-hex-1-enopyrano-

side (2), methyl 4,6-0-benzylidene-2-deoxy-D-ribo- a-hexopyranoside Q), and methyl
4,6-0-benzylidene-3-dejxy-3-iodo-a-D-glucopyranoside (4a) in 44%, 20%, and 4,5% 
yields, respectively,



290 Chemistry Letters
, 1983

 In connection with our interest in the reaction of anhydrosugars, we sought 

to control the course of the Grignard reaction to produce single product . At the 

outset, in order to activate the oxirane-ring,7) the reaction of 1 (1 mmol) with 
ethylmagnesium bromide (5 mmol) was carried out in the presence of triisobutyl-
alminium(1,5mmol;THF,-78ｰCtiroomtemperature,20h),where2,3,and methyl 

4,6-0-benzylidezne-2-bromo-2-deoxy-α-D-altropyranoside (5a) were obtained in 23%,

59%, and 11% yields, respectively. As a control experiment, ,1 (1 mmol) was allowed 

to react with ethylmagnesium bromide (10 mmol; THF, room temperature, 20 h) to give 

2 and 3 in 65% and 27% yields, respectively.8) These results indicate that triiso-

butylalminium facilitates the reduction of 1. 

. 

 In view of regioselectivity attained in the reaction of 1 with lithium di-

methylcuprate,5a) 1 (2,5 mmol) was allowed to react with ethylmagnesium bromide

(10 mmol) in the presence of CuI (0.3mmol;THF,-20℃ ～roomtemperature,5h)

giving 2, methyl 4,6-0-benzylidene-3-deoxy-3-C-ethyl-a-D-glucopyranoside (4^b), and 

methyl 4,6-0-benzylidene-2-deoxy-2-C-ethyl-a-D-altropyranoside (5b) in 70%, 22%, 

and 7% yields, respectively. When the amount of CuI was increased to 25% with 

respect to 1, the yield of 2, was increased to 85%,9)

 It has been assumed that 2 and 3 arise from the reaction of initially formed 
5 (R = Br, I) with excess Grignard eagent,6) Thus 5a was treated with ethyl-
magnesium bromide to give 2 and 3 in 36% and 61% yields, respectively. When the 
reaction was carried out in the presence of CuI, the yield of 2 was increased to 
85%, and 3 was obtained in 10% yield. These results indicate that CuI suppresses 

N the reduction process and/or facilitates the elimination reaction.

Met;hyl 2,3-anhydro-4,6-0-benzyl.idene-α-D-gulLopyranoside (6) was also reacted

with ethylmagnesium bromide in the presence of CuI to afford 4,6-0-benzylidene-
1,2-dideoxy-D-xylo-hex-l-enopyranoside (7) and methyl 4,6-0-benzylidene-2-deoxy-2-
C-ethyl-a-D-idopyranoside (8) in 75% and 16% yields, respectively. 

 Contrary to the cases of locked 2,3-anhydro-a-D-hexopyranosides, the reaction 

of methyl 2,3-anhydro-4,6-dideoxy-a-D-allopyranoside (9; 2.5 mmol) with ethyl-

magnesium bromide (12.4mmol) in the presence of CuI (0.74mmol;THE,O℃,3h)

resulted in the formation of a mixture of products from which methyl 3,4,6-trideoxy

3-C-ethyl-D-xylo-α-hexopyranoside (10;14%) and me七hyl 2,4,6-trideoxy-2-C_-ethyl-D-

arabino-a-hexopyranoside (11;7%) could be isolated,
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 Glycals have been utilized as versatile starting materials for carbohydrates 

synthesis and, in recent years, for natural products synthesis . Lemieux and his co-
workers have reported a two-step procedure for the preparation of 2 and 7 from 1 

and 6.10) The method described in this paper provides a one-step procedure for the

preparation of 4,6-0-benzylidenepyranoside glycals, 

 Typical experimental procedures: Reaction of 6 with ethylmagnesium bromide in 
the presence of CuI. A solution of ethylmagnesium bromide prepared from 123 mg 

(5.0 mmol) of Mg and 567 mg (5,2 mmol) of ethyl bromide in THE (3 ml) was added

dropwise to CuI (50mg,O .26mmol) in THE (1ml) at-23℃ ander N2･To the mixture

was added as olution of 6(267mg,1.01mmol) in THE (12ml) at O℃.The mixture

was stirred at room temperature for 30 min and then refluxed for 3 h . The mixture 
was cooled in an ice bath, saturated aqueous NH4C1 (10 ml), dil HC1 (1 ml), and 

chloroform (10 ml) being successively added. After filtration, organic layer was 

separated and water solution extraced with chloroform (30 ml X 3), The collected 

organic layers were dried (Na2SO4) and evaporated. The residue was applied to 

silica gel plates and developed by chloroform-ethyl acetate (10 ; 1) giving 7 (75%,

177 mg) and crude 8, Compound 7 was recrystallized from ethanol, mp 131-132 •Ž;

lit10) mp 128,5-129,5 •Ž, Crude 8 was rechromatographed (chloroform-ethyl acetate

20 : 1) to give pure 8 (47 mg, 16%) which was recrystallized from ethanol, mp 
124.5-125.5 °C, Found: C, 65.28; H, 7,52%, Calcd for C16H2205: C, 65.29; H, 7.52%.

 Reaction of 5a with ethylmagnesium bromide in the presence of CuI. A solution 

of ethyl magnesium bromide prepared from 75 mg (3,1 mmol) of Mg and 349 mg (3,2 mmol) 

of ethyl bromide in THE (3 ml) was added dropwise to CuI (26,1 mg, 0.14 mmol) in THE 

(1 ml) at -20 •Ž under Ar and the reaction was maintained at this temperature for 

15 min, To the mixture was added a solution of 5a (174 mg, 0.5 mmol) in THE (5 ml) 

at 0 •Ž, The mixture was stirred for 2 h at 0 •Ž and then for 6 h at room tempera-

ture. The reaction was stopped by the addition of saturated aqueous NH 4C1, After 

concentration, the residue was extracted with chloroform. Organic layer was dried 

(Na2SO4) and evaporated. The residue was applied to silica gel plates and developed 

by petroleum ether-ether (3 : 2) to give 2 (100 mg, 85%, mp 82 •Ž; lit10) mp 83,5 •Ž) 

and 3 (13 mg, 10%, nip 131-133 •Ž; lit6) mp 127-128 •Ž), 
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