HIFCERACER 3 5 — 1

AL Em L o HEHH

K Zd it

Tx ) AT AT T Aplysia dactylomela 35 5. O Agelas J& R RO

1
=F
5
<
5
m

TIRARHEEM) DAL AR 1 & AEMIEVEIC B S AT

R ST P VRS S ICAERT DAY ORI GIEIEG Y — MeaWie EoF H K
RAPEMZ BRI 2 2 L2 ARV E LT, MRS IEY v /) AT A7 T U Aplysia
dactylomelaks 3 OV |5 VAT 55 3T Wi 7 Agelas B HERRIZ & £ 0D “IRINHIEEM 2 R L, £
DA FREE L ETEE 2 £ & DT, WFEEMOTIZE £ D ZIREHEW 1L, FUlEEE
PO G TG 72 & O AR 2 ROk 2 b BB R SN TR Y | EEMLFERED Y
— M E L THIfF STV D, ABSETIE, ARG, ZJEoid, 7n~ 77
T4 —EREEMET LT, O AT AT I b T U ACsTE NS =0 %
Ete 3 1HHHDILAEWE . AgelasBUEMN & T V) A REETe 5 MEHOEY) % HiHE -
EIERE Lo, £z, 20O L 6 EMHRILEMTHL Z L2 MNIT Lz, BT, 15
LITALE T ONT, SITHIIE (B A THIIG B MR B3 R O 28 Afliiark) 2 vz 4&
WHiE M RRER SO E O O AW TEMERBR 2 5/l L 72, A SIS ENL R0 | U THEDON

BIZOWTE E DT,

1 ET, AR O 5. MEEAY) B R O TS ME B TR IR OENS . AHF ST 23 it
Gl LT v ) AT A7 7 U Aplysia dactylomela¥s . MAgelas JBHERHIZ DWW CTHERR L, £ 4
O DERFIRAEY D> G EITHEE S Ve Z IR EMIZOWTE & Tz, T, RFZEOH

7 &b ARHFZE DN E ST 2 BAMELZ LT,




HIFERRAE 3 5 — 2

B2 BT IPRBRIRAEEE R TR LAYy ) AT A7 T Vb O RH Y O B
BLMEFEEDIICOWTIRRTZ, Vv S AT AT TLDAL ) —LVEBLRAZ ) —
- rmaua AL AT L%, Yrua Ao LKRKT Bl oy
JEBRAZ U BEILIZ-~NT T L 90 %A ) — KR T AR LTz, 9 0% A
4 ) — I OWT, K7 o~ N 7T 7 ¢ —IESPHPLC R & & IV CorlfE - L L
N AECsT ] NS =R TN A Rip ED 6 FBEOFHULEM 2 & Te31FED(bE
Wy HEE L7, HBEL o LA, BEREIEE (NMR) /0 HIESMS A7 L7z &%

W, ORI 2 IRE LT,

W3 T, IR B IRAT Ui CERE U 7= Agelas @ HERR 7> B O IR EEW O BLBER X
UMEFREE DOFEIIZ O W TR R, FE2EDO Y v ) AT A 75 O4HE - iRl L O
LA OREERERE &R CFE%E2 VT, agelasidine A7g & 5 DL &Y % BB - #E

B LT,

% 4 FL, A RIOMTIE T HLEE - G E L 72L& DO EMTENEIZ DV TGR A~ Tz, £
SITHUIZ 63 5 MG BTN 250 f L. o DILEWITmWAEMTEE 2R Z &3

Mmolz, -, WEEMHMEELEE LT,

55 5 FEIXARMFFE T RN L7z ilre A Bk 0 " RIREHTEED DAL 28 1S & AWTE L%
b LT, HTBBREBA RIS 1A RO T AMERIREZ £ &, KimLzihh L7,




HIFERRACE 4 75

Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Studies on chemical structures and biological activities of secondary metabolites
from the sea hare Aplysia dactylomela and the marine sponge genus Agelas.

Name: Koushi Matsuyama

In this dissertation, with the aim of developing useful secondary metabolites such as pharmaceutical lead
compounds from marine organisms inhabiting the Nansei Islands, we summarized chemical structures and biological
activities of secondary metabolites isolated from the sea hare Aplysia dactylomela from the Awase coast, Okinawa,
Japan and the marine sponge genus Agelas in the sea near Takeshima Island, Kagoshima, Japan. Various compounds
with biological activities such as antitumor and cytotoxic activities have been discovered in secondary metabolites
contained in the marine organisms, and are expected to be lead compounds for pharmaceutical development. In this
study, we isolated 31 compounds including halogenated C;s acetogenins from the sea hare 4. dactylomela and five
compounds including terpenoids from the marine sponge genus Agelas by using solvent extraction and
chromatographic methods, and determined their chemical structures. Among them, six compounds are novel
compounds. All compounds were also evaluated in biological activity tests, such as cytotoxicity against SI1T cells (a
cancer cell line derived from an adult T-cell leukemia patients). This thesis consists of five chapters, and the contents
of each chapter are summarized below.

Chapter 1 provides the background of this study, an overview of research on the search for bioactive substances
from marine organisms, an overview of the sea hare 4. dactylomela and the marine sponge genus Agelas, and a
summary of the secondary metabolites that have been isolated from these organisms in the past. Furthermore, the
purpose of this study is described and the position of this study is clarified.

Chapter 2 describes the isolation and chemical structure elucidation of secondary metabolites from 4. dactylomela
collected from the Awase coast, Okinawa, Japan. MeOH and MeOH/CH,Cl, (1:1) extracts of A. dactylomela were
partitioned with CH>Cl, and H>O. The CH,Cl, layer was subjected to column chromatography and HPLC purification
to yield 31 secondary metabolites, including six new compounds such as halogenated Cis acetogenins. The chemical
structures of isolated compounds were determined using nuclear magnetic resonance spectroscopy and MS spectra.

Chapter 3 describes the isolation and chemical structure elucidation of secondary metabolites from the marine
sponge genus Agelas collected from the sea near Takeshima Island, Kagoshima, Japan. Using the same methods for
isolation, purification, and structure determination in Chapter 2, five compounds were isolated.

Chapter 4 describes the biological activities of the compounds isolated and structurally determined in this study.
Cytotoxic activity against S1T cells was evaluated, and several compounds were found to have strong biological
activity. Structure-activity relationships of isolated metabolites were also discussed.

Chapter 5 summarizes this dissertation by discussing future research directions and issues for the development of
new pharmaceuticals based on chemical structures and biological activities of secondary metabolites from the marine
organisms found in this study.





