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STUDIES ON GLYCOSIDES. X.AN ALTERNATE METHOD
FOR HIGHLY STEREOSELECTIVE SYNTHESIS OF
ALKYL-f~-D-GLUCOPYRANOSIDES

Zhan-Jiang Li, Li-Ning Cai, Meng—Shen Cai*

School of Pharmaceutical Sciences,
Beijing Medical University
Beijing 100083, P.R.China

ABSTRACT: An alternate method for the synthesis of alkyl—f—D-gluco—
pyranosides using 2,3,4,6—terta—O—acetyl—1—0—trifluoroacetyl—a—D—glu—
copyranose with alcohols or phenols in the presence of Lewis acid at low tem-
perature was reported. f—anomers were the sole product or predominated.

In the preceeding paper!, we reported the reaction of 2,3,4,6~te—
tra—Q—acetyl—1-O~trifluoroacetyl—a~D—glucopyanose with some carboxylic
acids afforded the corresponding 1-O-acyl~2,3,4,6—tetra—O-acetyl-f—D—
glucopyranoses. Now we reported here using the same intermediate(2) for the
synthesis of alkyl —fi—D—glucopyranosides.
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Table 1 Synthesis of 1-O—aryl-2,3,4,6~tetra—O—acetyl—-f—D—glucosides

, . . Reaction Yield m.p.(C)
Product R Lewis Acid Conditions (%) [Ref]
3 BF,+ Et,0 | ~15C,60min | 91.6 87-89
—@ CF,S0,SiMe, | ~15C,60min | 90.0 87-89
. BF,+ EL,O | -20C,50min | 62.1 119-121
NO, CF,80,SiMe, | ~20C,50min | 800 | 119-121
OH
5 @ cocH, | BFaEUO | =~20C,S0min | 532 132-134
OH 125-127
6 BF,+ E,0 | ~20C,50min | 85.6 | [124—126]
(1367
. 86-88
7 -@-m BF, ELO | ~20T 50min | 876 | g0 88

Table 2 Synthesis of 1-O—alkyl-2,3,4,6—tetra~O—acetyl~f—D—glucosides

, . . Reaction Yield m.p.
Product R Lewis Acid | conditions | (%) ()
8 -(CH,),CH, BF, - E;0 | -25C,50min | 83.0 78-80
9 ~CH)(CH,),;,CH, | BF,«EL,0 |-25C,50min | 732 82-84
10 ~CH,(CH,),,CH; |CF,S0,SiMe, | ~20C 45min | 81.0 90-92
1 -CH2© BF, - EL,O | —20C,50min | 69.0 | 131-132
0OCH,Ph
12 BF, . EL,0 |-20C,55min | 67.0 | 140-142

-CH,CHy OCH,Ph
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Table 3 Data of 'H NMR and C NMR spectra of glucosyl ring

‘M NMR "C NMR Ratio
Product ppm J (oppm, CDCl,)

(C,~H) (Hz) cT Cc2 C3 c4 cs c6 | @h

3 541 13 100.1 72.3 67.4 55.4 71.2 62.0 0:1
4 559 1.6 99.3 72.4 68.0 61.9 71.0 65.3 0:1
5 528 1.4 100.4 72.2 67.0 60.9 71.8 63.5 0:1
6 527 80 99.8 72.3 66.9 61.0 71.3 63.4 0:1
7 539 7. 101.3 72.9 67.1 59.8 70.5 63.0 0:1
8 530 14 99.7 72.3 68.2 60.5 71.0 63.8 0.1
9 535 718 100.5 72.2 70.0 61.3 71.8 67.5 0:1
10 545 1.0 101.2 72.0 67.3 61.7 69.7 64.0 0:1
n 539 72 102.1 72.5 67.6 61.3 70.1 64.8 0:1
593 3.4 97.1 72.8 61.7 61.4 70.2 63.9 .

2 540 7.1 100.4 73.0 68.1 61.5 71.2 64.0 i

2,3,4,6~Tetra—O—acetyl—a—-D~glucopyranose(l) was treated with trifl—
uoroacetic anhydride to give 2,3,4,6—tetra—O—acetyl—1-O-trifluoroacetyl
—a—D—glucopyranose (2). When (2) was reacted with alcohols or phenols, the
alkyl—f—-D-glucopyranosides {3—12) were obtained with inversion of configu-
ration at the anomeric center. The reaction was performed at —15C to —25C in
the presence of BF;Et,0 or CF,S0,SiMe, to give good yields of products. This
is a simple and highly stereoselective method for the synthesis of alkyl—g
—D-glucopyranosides.

The following is the general procedure for the preparation of al-
kyl—B-D—glucopyranosides: To a mixture of compound®™ (2) (0.6g, 1.40m
mol), alcohol or phenol(2.80mmol) in CH,Cl,(5ml) was added with BF;Et,0 or
CF,S0,SiMe; (2 drops). The mixture was stirred at low temperature ( —~15C
to —25C ) for the suitable minutes ( sece Table 1 and 2 ). when
TLC(cyclohexane:ethyl acetate=6:4) showed the absence of 2,3,4,6—tetra—
—Q-acetyl-1-O—trifluoroacetyl-a—D—glucopyranose(2) and the presence of
one new major spot. The solvents were evaporated off. The reaction mixture
‘was subjected to preparative TLC (silic gel) using the same eluant
(cyclohexane:ethyl acetate=6:4) to afford alkyl—f—D—glucopyranosides
(3-12).
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The configuration of these atkyl—2,3,4,6—tetra—~O—acetyl-D—glucopy—

ranosides was assigned by 'H NMR and '*C NMR spectra® (see Table 3).

'"H NMR and '"*C NMR showed that the products (3—11) are f~anomers,
while product 12 is a mixture of a— and f—anomers, in which f-anomers
prodominated. We supposed that neighboring—group (2—acetyl) participation
are favorable to 1,2—trans glucopyranosides, i.e., the reaction went on through
the attack of the nucleophilic reagent from equatorial side(SN, mechanism).So
f-anomers of glucopyranosides would be the main products.

The yields and physical data for products (3—12) are given in Table 1 and
Table 2. Table 3 lists the main data of 'H NMR and "“C NMR spectra of
products.
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