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Synthetic Study toward Vineomycins. Synthesis of 

C-Aryl Glycoside Sector via Cp2HfC12-AgClOq-Promoted Tactics 
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Department of Chemistry, Keio University, Hiyoshi, Yokohama 223, Japan 

Summary: Reaio- and stereo-controlled formation of C-aryl BD-olivoside linkage is achieved by the reaction 
of naphk 0; anthrol derivatives wit& D-olivosjl fluoride. The reaction is efficiently promoted by 
CpzHfC12-AgCi0.g ana’ the bondformation occurs selectively at the orthoposition of the phenolic hydroxyl. 
A short and stereoselective synthesis of the C-aryl glycoside sectOr of vineomycin B2 is described. 

C-A@ glycosidic bonds are characteristically embedded in several novel classes of quinone antibiotics 

such as aquayamycin and pluramycins *) in which the sugars are directly bound to the polyarene 

chromophores by C-C bond. The unique structures as well as the significant bioactivities, e.g., 

antitumor properties, stimulated a growing synthetic interests to these compounds. 
Vineomycin B, (1) is an antitumor antibiotic isolated from Streptomyces mafensis veneus,2) 

whose structure with such anthraquinone C-glycoside is synthetically attractive, since it condenses the 

essential problems in the synthesis of this class of antibiotics. There have been reported some 

synthetic efforts and also the total synthesis of aglycon 2 by the pioneering work by Danishefsky.3) 

We have recently exploited a new C-glycosidation of phenols based on the O+C glycoside 

rearrangement, which effects the regioselective formation of sugar-aryl bond at the ortho-position of 

phenolic hydroxyl (Scheme 1; next page).41 To test its synthetic potential, we embarked on the 

synthetic study of 1 based on the retrosynthesis shown below. The initial focus was centered on the 

selective formation of bond A, where the D-olivosyl donor 3 and the synthon of anthrarufin (4) must 

be carefully designed for the coupling reaction. An additional and seemingly difficult problem is the 

stereocontrol in the glycosidation of Z-deoxy sugar 3. 

In this communication, we wish to describe the preliminary but quite promising results for the 

regio- and stereo-controlled formation of C-aryl glycosidic bond between 3 and 4. 
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Scheme 1 summarizes the approach based on the O+C glycoside rearrangement: the initial O- 

glycosidation of phenol II with glycosyl fluoride I proeeeds at low temperature (Step 1) and the resulting 

0-glycoside III rearranges to its C-congener IV by raising the temperature (Step 2). Both processes 
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unrearranged 0-glycoside was also obtained in 28 % yield (see table). Moreover, an impressive 

reversal of the anomer ratio was observed to give rise to a-7 predominantly. Thus, both of the two 
processes, the 0-K rearrangement (Step 2) as well as the anomerization (Step 31, are facilitated more 
efficiently by Cp2HfC12-AgClO4 than BF3gOEt2. 

Reaction of 5 with 5-methoxy-l-naphthol (8) was next carried out, which turned out to be more 
problematic. Use of BF3gOEt2 led to intractable mixture and the only isolable product was a-O- 

glycoside (39 %). By using Cp2HfC12-A&l04 (3 equiv. each), we were able to isolate the desired C- 

glycoside 9 (B), however, in moderate yield. 
We recently found that use of Cp2HfC12-AgClO4 in 1:2 molar ratio (rather than 1:l) provides 

higher activation level of glycosyl fluoride. *) Actually, the reaction of 5 and 8 by using Cp2HfC12 (3 

equiv.) and AgC104 (6 equiv.) cleanly afforded C-glycoside 9 in 78 % yield, and here again, B-9 was the 

sole product and neither a-9 nor 0-glycosides were isolated. 

Promoter Conditions Yield a/P 

BF3*OEt2 

Cp2HfC12 - AgC104 (1: 1) 

Cp2HfC12 - A&104 (1: 2) 

-78”C+O”C 

-78 “C + r. t. 

-78’C+O’C 

- a) 

50 % P only 

78 % P only 

a) a-O-Glycoside was isolated in 39 % yield. 

Based on these model reactions, we finally attempted the reaction of 5 with an anthrol derivative 

10, readily derivable from commercial anthrarufin (41s9) The reaction was cleanly effected by 
Cp2HfC12-AgClO4 (3 equiv. each) to give B-glycoside 11 in 86 % yield as the sole product. Further, 

simple acylation and oxidation converted 11 to an anthraquinone C-glycoside 12 in high yield. 
Me0 OMe 

1) Ace0 / Pyr (96 %) 

2) CAN, M&N - H,O 
-20% (75%) 

_ Bg;& 

12 
The anthracene B-C-olivosides, 11 and 12, correspond to the C-glycoside sector of vineomycin B2, 

which will find versatility as synthetic intermediates in the total synthesis. 
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In summary, the C-aryl glycosidation based on the O+C rearrangement promoted by Cp2HfC12- 

AgC104 provides a quite promising solution to the regio- and stereo-selective synthesis of C-aryl 

glycoside class of natural products. Further study directed toward the total synthesis of vineomycins is 

now in progress and the results will be reported shortly. 
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