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Abstract

Functionalized aryl-B-C-glycoside synthesis by Barbier-type reaction using 2,4,6-triisopropylphenyl-
lithium (TIPPLi) and its application to the first total synthesis of paecilomycin B are described. Nucleophilic
additions of organometallic reagents to protected aldonolactones followed by reduction of the yielded lactols
have been popularly utilized for preparations of aryl C-glycosides because of its generality, high anomeric
stereoselectivity, and scalability based on the simple procedure. However, ester or cyano groups on the
aromatic ring react with highly reactive lithiating and magnesiating reagents or generated arylmetals. In this
study, an efficient synthetic route for functionalized aryl-B-C-glycosides was developed. Namely, an aryl
halide having an ester, cyano, or carbonyl group was treated with TIPPLi, a chemoselective halogen—lithium
exchange reagent, in the presence of a d-lactone (Barbier-type reaction conditions) to afford a coupling
product. The following deoxygenation gave the desired aryl-B-C-glycoside in good yield.

Next, this C-glycoside synthetic method was applied for the total synthesis of paecilomycin B, which
exhibits antiplasmodial activity and is structurally of interest because it contains a tetrahydropyran moiety in
its 14-membered lactone ring. In this synthetic study, the key macrocyclization process was accomplished by
three different strategies; i.e., by a ring-closing metathesis (RCM), an intramolecular Nozaki—Hiyama—Kishi
(NHK) coupling, and an intramolecular nucleophilic addition.

Firstly, RCM route was investigated. The coupling reaction using TIPPLi between the protected
3-deoxygluconolactone and methyl bromobenzoate smoothly proceeded to afford the coupling product in 89%
yield. After its conversion to a diene as a precursor for RCM, the macrocyclization using Grubbs-II catalyst
was performed and successfully produced (F)-olefin in 81% yield. Subsequent deprotection afforded
paecilomycin B in good yield. Secondly, intramolecular NHK route was examined. A vinyl iodide derived
from the above-mentioned coupling product was subjected to NHK coupling to give a desired cyclization
product in 42% yield, which led to paecilomycin B, along with its epimer in 37% yield. Thirdly, intramolecular
nucleophilic addition route was studied. An aryl iodide having a d-lactone moiety was prepared, and treated
with TIPPLi to afford a cyclization product in 30% yield. Subsequent deoxygenation and deprotection afforded
paecilomycin B. Thus, our aryl-p-C-glycoside synthetic method using TIPPLi is applicable to natural product

synthesis because of its good functional group tolerance.




