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Abstract: Fe&r read21 bchwm acetylglycals and phenols e mnmtbly to give 

a0 AZ- glycosidca prcdahmtiy. The pmducta were converted to bio-active natud puducts. 

Ferrier reaction is known as a method to produce O-A2glycosides from glycal esters and hydroxy 

compounds.1 This reaction is catalyzed by Lewis acid or heat. In spite of good yields of alkyl O-AZ- 

gfycoside esters, aryl derivatives were obtained in poor yields by the catalysis ofLewis acid. Very recently, 

Sulikowski et al reported that aryl 0-AZ-glycosides could not be obtained by the Ferrier reaction, but are 

obtained by Mitsunobu reaction via SN~’ displacement.2 

Aryl aA2-glycosides are regarded as hydrophilic derivatives of aromatic compounds as well ss 

protected AZ-sugars because aryl moieties are expected to be oxidatively removed without affecting other 

functional groups.3 In our studies on the application of Ferrier reaction products to the synthesis of natural 

products, we found the facile modification of the reaction condition to yield the aryl 0-AZ-glycosides. We 

now report the method for the synthesis of aryl O-AZ-glycosides, an efficient oxidative removal of p- 

methoxyphenoxy group at C-l, and application of these reactions to the synthesis of bio-active natural 

products and related compounds. 

At first 3,4,6-tri-Oacetylglucal 1 was treated with a slight excess amount of pmethoxyphenol in 

CH,Cl, in the presence of 20 mol. % of BF3.f+0. The product was a mixture of aryl a- and p-C-AZ- 

glycosides as also shown in the literature* p and these types of compounds have different utilities.4 However, 

lowering the amount of Lewis acid to 5 mol. 9% enabled to give aryl OA2-glycosides in good yields. As to 

catalysts examined, other Lewis acids as TMS triflate, silver perchlorate, stannic chloride or stannic bromide 

did not improve yields and/or stereoselectivity. Among the solvents for the reaction medium, toluene was 

found to be preferable to yield @AZ-glycosides. This solvent effect was also observed in the case of 3,4-d& 

Oacetylrhamnal2 as a substrate. As summarized in Table 1, the reaction with 5 mol. % of BFs.&O in 

toluene at low temperature gave the best results, Though the product of each entry was a mixture of a- and fS!- 

OA2-glycosides (a/g = 10/l), pure a-isomer could be isolated by the simple recrystallization of the reaction 

product. 
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Ferrier reaction products, 3 and 4, were subjected to the following transformation by taking advantages 

of their stereochemistry. 3 (Ar = MP) was converted to 5 in 6 steps ( i) hydrolysis of acetyl groups (quant.), 

ii) protection of C-dhydroxy group as t-butyldiphenylsilyl (TBDPS) ether (!&I%), iii) esterification of C-4 

hydroxy group under Mitsunobu’s condition, iv) deprotection of Cd-TBDPS, v) Swem oxidation of C-6 

hydroxy group (in 41 96 yield for 3 steps) and vi) Wittig-Homer reaction at C-6 (57%)). To remove p- 

methoxyphenyl protective group, we first tried tooxidize with ceric ammonium nitrate (CAN).’ But the yield 

of deprotected product was not satisfactory and reproducibility of the reaction was poor, because the substrate 

and product were partially decomposed in the stror@y acidic reaction medium. 

Table 1 Fenier Reaction of Acetylglycals with Phenols. 

acetylglycal phenol solvent temp. / time (hr) product 

0-gl ycosides C-gf ycosides 

1 MPOH ‘332‘32 -10-c / 1 72% (a/g = 3/4) 

toluene r.t. I 1 12% 42% (a/g = l/l) 

-10-c / 2 83% (a/f3 = 10/l) 17% (a/g = l/l) 

-1O’C / 2.5 92% (a/f3 = lo/l)* 

PhOH tohlene -2O’C - r.t. / 10 59% (a/8 = 10/l)* 

2 MPOH toluene -1O’C 15 97% (a/g = 10/l)* 

PhOH toluene -SC - r.t. I 5 57% (a@ = 20/l)* 

MPOH: p-methoxyphenol; PhOH: phenol. 

Reaction condition: acetylglycal3.7 mmd; phenof 4 mmol; BFs.qO 0.8 mmol; solvent 30 ml _ 
* : 0.2 mmol of BF,.E$O was used. 

On the other hand, silver (II) bis-(hydrogen dipicotinate) (Ag(DPAH)2)* was found to be a mild and 

efficient oxidizing agent working in the weakly acidic medium and gave within 30 min the desired product in 

90 % yield in aq.CHsCN. Further oxidation with active manganese dioxide gave dihydropyranone 6, which 

is a synthetic precursor for the enantiomer of phomopsolide B,s a mold metabolite with an autifeedaud and 

antiboring activity against elm bark beetle. 10 4 (Ar = MP) was converted to 8 by the conventional method_ 

Then 8 was treated successively with Ag(DPAH), in aq.CH$N and active manganese dioxide in CH,Cl, to 

give dihydropyranone 9 in 91 96 yield. Cleavage of t-butyldimethylsilyl (TBS) ether with 

tetrabutyhuumonium fluoride (TRAP) - acetic acid gaveosmundalactone 10 (85 %), a fern metabohte with an 

antifeedant activity against larvae of butterfly. r t A catalytic hydrogenation of 8 gave a quantitative yield of 

safllrated acetal, which was treated successively with Ag(DPAH), and pyridinium dichromate (PDC) in DMF 

to yield tetrahydropyranone ll(81 %), an antipode of the synthon for the antibiotic aspyrone.12 

As mentioned above,13 it is noteworthy that an introduction of aryloxy group into anomeric centers of 

AZ-sugars and oxidative removal of p-methoxyphenoxy group with Ag(DPAH), under mild condition are 

versatile and promising tools for the synthesis of aromatic derivatives and/or modified carbohydrates. 
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