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   This thesis titled "Studies on total synthesis of antibiotic tetracenomycin C" describes the synthetic study of 

tetracenomycin C, a tetracyclic aromatic polyketide produced by Streptomyces glaucescens Tu49 (ETH22794), 

which exhibits antibacterial activity against Gram-positive bacteria as well as antitumor activity against human 

leukemia cells. The intriguing structures of this compound features (1) The densely oxygenated tetracycle and 

(2) three contiguous stereogenic centers including the angular positions between AB rings.  

   In chapter 1, the synthetic study of tetracenomycin C is fully accounted for through three sections. In section 

1, the synthesis of naphthonitrile oxide intermediate corresponding to CD ring of tetracenomycin C is described. 

A facile access to this compound has been developed by exploiting three key transformations, i.e., 1) sequential 

benzyne cycloadditions from a 1,4-benzdiyne equivalent, 2) reductive aromatization of 1,4-epoxide, and 3) 

oxidative ring-opening of naphthocyclobutenone oxime. Next, the synthesis of tricyclic model compound 

corresponding to ABC ring of tetracenomycin C is described in section 2. It was realized via the following key 

reactions, 1) 1,3-dipolar cycloaddition of benzonitrile oxide to o-quinone mono-acetal, 2) benzoin cyclization, 

and 3) angular hydroxylation by oxidation of the isoxazolium salt. In the last section, the synthetic efforts toward 

tetracenomycin C is described. The synthesis of the advanced tetracyclic intermediate was achieved from the 

naphthonitrile oxide in accordance with the model study. 

   In chapter 2, the synthesis of highly functionalized isoxazole derivatives based on stable benzonitrile oxides 

is described. A variety of highly functionalized polycyclic isoxazoles were prepared by a two-step protocol: 1) 

1,3-dipolar cycloaddition of stable benzonitrile oxides to para- or ortho-quinone mono-acetals, then 2) MnO2 or 

NiO2 mediated dehydrogenation of resulting isoxazolines. The present method have been applied to a synthesis 

of semi-aromatized polycyclic targets derived from polyketide type-II biosynthesis, such as seragakinone A and 

tetracenomycin C. 
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