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Total Synthesis of Bioactive Lignans and Development of Pharmaceutical Lead Compounds

Name: Maeda Kazuto

This study has established a synthetic route of bioactive dihydronaphthalenelignans and considered the
possibility of their compounds as pharmaceutical lead compounds. This thesis is composed of 6 chapters.

Chapter 1 gives introduction of this study. Adult T cell leukemia (ATL) is an aggressive malignant disease.
Because of the serious illness, the development of effective drugs with lower molecular weight is a high-priority
objective. Hyptoside is a dihydronaphthalenelignan isolated from Jamaican herb, and has been known as a potent
growth inhibitor against S1T cells originated in a patient of ATL. As such, hyptoside and its related compounds
may be considered as potential lead compounds for the development of new anti-ATL drugs.

Chapter 2 the first total synthesis of (+)- hyptinin via a convergent pathway starting from three simple
components (phosphonate, cyclic ketone, and aryl Grignard reagent) is described. The *H and *C NMR spectra
of the synthesized (x)-hyptinin was not agreed with those of the natural hyptinin and so careful reexamination of
the reported structures of hyptinin is necessary.

Chapter 3 describes the first total synthesis of (x)-hyptoside and its derivatives by improved convergent
synthesis using redesigned three fragments (oa.-bromo ester, cyclic ketone, and aryl Grignard reagent). As the
NMR spectra of synthesized (z)-hyptoside and two derivatives was not agreed with those of reported
dihydronaphthalenelignans, | concluded that the reported structure of dihydronaphthalenelignans was misassigned.

In Chapter 4, structural revision of natural dihydronaphthalenelgnans is described. There were considerable
differences between the *H NMR signals assigned to the protons and carbons surrounding the lactone carbonyl
group for the natural and synthesized compounds, which strongly suggested that the position of the lactone
carbonyl unit in the natural and synthesized compounds is different. A structural isomer of hyptinin,
(+)-p-apopicropodophyllin has been obtained by the acid-catalyzed dehydration of (-)-podophyllotoxin in
according to a known method. The NMR data and [a]p values of synthesized (+)-g-apopicropodophyllin were
almost identical to those of natural hyptinin. Therefore, we conclude that the compound isolated from the
Jamaican herb in 1994 is actually (+)-#-apopicropodophyllin. We tried structural revision of hyptoside and other
derivatives.

Chapter 5 described cytotoxicity of the synthesized compounds against S1T cells. Synthesized (+)-hyptinin,
(x)-hyptoside and (+)-s-apopicropodophyllin were evaluated for activity against the S1T cells. All of the
synthesized compounds were active against S1T cells, and the activity of (+)-p-apopicropodophyllin was nearly
1000 times higher than those of synthesized (z)- hyptinin and (x)-hyptoside.

In Chapter 6, the results of this study were summarized.



