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Scientific development is supported to exploitation of various new fields. In my doctor thesis, | focused on development of
the new synthesis method of natural compound and the new organic reaction. The author investigated the total synthesis of
cyclobakuchiols A, B, and C (Chapter 2), the formal total synthesis of 1-palmitoyl-2-(5,6)-epoxyisoprostane
E2-sn-glycero-3-phosphocholine (PEIPC) (Chapter 3), and the development of the new protocol for Sy2 reaction of
organophosphate with diarylmethyl anion (Chapter 4) as shown below.

Cyclobakuchiols A, B, and C, isolated from Psoralea glandulosa L. and Psoralea corylifolia, show an anti-inflammatory
and an antipyretic effect. These compounds have three asymmetric centers on cyclohexane ring. The author constructed the
three asymmetric centers of cyclobakuchiols A and C regio- and stereoselectively using conformation-controlled allylic
substitution with MeMgBr-based copper reagent. Furthermore, the author has inspired by the conformation-controlled allylic
substitution shown above that Michael addition of enolate generated from the derivative of methyl cyclohexanecarboxylate to
CH2=CHSOPh should proceed stereoselectively to afford the adduct, which have three asymmetric centers on cyclohexane
ring. This idea was indeed realized with high stereoselectively to afford cyclobakuchiol B in good yield.

PEIPC plays an important role in endothelial activation in atherosclerosis. The first total synthesis of this compound was
reported by M. E. Jung in 2005. Recently, E. M. Carreira published another synthesis of PEIPC. However, the constructions
of the several chiral carbon centers suffers from low to moderate stereoselectivities. The author reports herein a formal total
synthesis of PEIPC using Claisen rearrangement, bromohydrination, and aldol reaction of the a-bromoketone derived from
the bromohydrin. By using the Claisen rearrangement, the stereoselectively at C12 was secured. Furthermore, new protocols
for regioselective bromohydrination and aldol reaction were established for the synthesis of the key-intermediate of PEIPC.

The reaction of the secondary allylic phosphates with anions derived from diarylmethanes was found to proceed easily with
high chirality transfer and regioselectivity. A wide range of the phosphates and diarylmethanes were participated in the
reaction. The reactivity and the stereochemical outcome for the cyclopentenyl phosphates is presented as well.

As a conclusion, The author attained the total synthesis of cyclobakuchiols, the formal synthesis of PEIPC, and the
development of the new protocol for Sy2 reaction.
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