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The first total synthesis of oxirapentyn D, a highly oxidized chromene derived natural product is described in this thesis. This 
synthesis features the regioselective directed lithiation and functionalization of a bridgehead position, and construction of 
fused tetrahydropyran ring. The 2,4,10-trioxaadamantane skeleton of this compound was associated with myo-inositol, which 
was used as the starting material. 
In chapter one, the functionalization of bridgehead position was investigated by 1) a C–H insertion approach of a carbene 
species, 2) a bridgehead anion approach. 
1) Various types of diazo compounds were used as carbenoid precursors, but the desired C–H insertion reaction was not 
observed. 
2) myo-Inositol was transformed to the corresponding orthoester derivative. The remaining three hydroxy groups were 
distinguished to form a hydrazone as a bridgehead anion precursor. After treatment of the hydrazone with n-BuLi in the 
presence of TMEDA, followed by the addition of MgBr2·OEt2, CuI and prenyl bromide, regioselective functionalization at 
the desired bridgehead position gave the required prenylated product. The introduction of directing groups at the C9 hydroxy 
group and the hydrazone moiety improved the regioselectivity of this functionalization. 
Chapter two described construction of the tetrahydropyran ring and introduction of the enyne side chain. The tetrahydropyran 
ring was easily constructed by thioetherification or iodoetherification. However, introduction of an axial oxygen functionality 
at C2 position turned out to be quite difficult due to the steric hindrance of the orthoester moiety. On the other hand, a 
sequential diastereoselective epoxidation and regioselective oxy-cyclization under acidic conditions gave the desired 
tetrahydropyran having the required axial hydroxy group at C2 position. Finally, a regioselective oxidation of a triol and 
nucleophilic addition of the enyne side chain completed the total synthesis of oxirapentyn D. 

Ñǲ�.�țŬȂűb=ćŬ 
��� ĦzǻŬ (�� Ȕt 	 ȰovŦÝnpd=klgbǻŬ ,�� Ȕt 	 ȰŦÝlxgskC>�

·ÎÓÄ�¦�¼ÇÄÒÈÒ�»ÔÌÌÀÑØ�ÒÇÎÔËÃ�ÁÄ�ÒÔÁÌÈÓÓÄÃ�ÈÍ�ÄÈÓÇÄÑ�À�ÂÎÏØ�ÎÅ� � �����³ÀÏÀÍÄÒÄ�¬ÇÀÑÀÂÓÄÑÒ�ÀÍÃ�����¾ÎÑÃÒ��®ÍÆŚÈÒÇ��ÎÑ��ÂÎÏØ�ÎÅ�¤���

¾ÎÑÃÒ��®ÍÆËÈÒÇ���

�

ƜŒɡ�J�MāàU9/ĲĚĸġĲĬĜģĲĹ¼�º�ĺÿúđĶğĸĥĢģ�}ïČĄñĀûà�} zþr'Ā�5û�Aðúìöïåá�

ªÓÓÄÍÓÈÎÍ¦�¼ÇÄÒÈÒ�»ÔÌÌÀÑØ�ÖÈËË�ÁÄ�ÏÔÁËÈÒÇÄÃ�ÎÍ� ¼ÎÊØÎ�¼ÄÂÇ�ºÄÒÄÀÑÂÇ�ºÄÏÎÒÈÓÎÑØ� � ¾ÄÁÒÈÓÄ��¼�º����


