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The bioassay-directed fractionation, using cytotoxic and brine shrimp lethality activities,
of the dichloromethane extract from the soft coral Cladiella tuberosa led to the isolation of four
eunicellin diterpenoids : 3-deacetylpalmonin A which is a new eunicellin derivative, deacetylcladiellin
which is reported for the first time as naturally accuring, sclerophytin A which has never been found in
soft corals of the genus Cladiella, and (1R, 2R, 3R, 6§.-' 9S, 10R, 14R)-clad|ell-7(l9) 11(20)-dien-3,6-
diol. The structures and relative stereochemistry of the coﬁmounds were elucidated through extensive
analyses of their ir, ms, 'H and *C amr spectral data,-expecially 1D- and 2D-nmr, as well as
comparison with known related compounds Deacetylcladiellin showed cytotoxic activity against P-388
with ICso value of 2 pg/ml, whereas for H1-29, A-549,and MEL-28 the ICso was 5 pg/ml and also
showed brine shrimp lethality acﬁv;gg Wit LD oﬁlo .6 pg/ml.

.

"
oy _-__-:'_IJ:J
-5. - 1'-'_
;__._-': Bl
a =1 A aa =
MmN LndgL am awiiedefian. .. ot e
- 4 4
CALERL B LadsL am agla¥eardnsgnifSnw /ﬂz/ (< '\

4 4
UnsAnu. 2538 awﬁmammsémﬁ'nmsm




Acknowledgements

I am deeply indebted to my thesis advisor, Dr. Khanit Suwanborirux of the
Department of Pharmacognosy, Faculty of Pharmaceutical Sciences, Chulalongkorn
University for his concern, encouragelhéﬁtf d valuable advice throughout my peroid
of study.

—

—— —
iate Professor Chaiyo Chaichantipyuth, Associate

I am very grz::?’f.}e i .
Professor Surattana oypok' and Dr. Rutt Suttisr, the thesis committee, for the

valuable suggestion and#€o

R

—l

I would like to y g'ratiSU& to Professor Piamsak Menasaveta, the

Director of the Aquati e Researclr«'x ,In‘§tltute Chulalongkom University for his
supporting in the sample tion.;J_'_. o $h
WEElnd - sty

I would like to express. mﬁank ta;.QJt' Jun-ichi Tanaka of the Department of

Marine Sciences, Um.yersnty of Ryukyus for his assntanci € 1n the FABMS experiment.
I also thank all NMR operators of the Sclmtﬁc"“auh Technological Research
Equipment Center, Chulalongkom University for their hglpﬁjl assistance.

I would like to. thank Dr. Lora Gracia  Gravalos, Department of Screening,
Pharma Mar, Spa,in'f;‘or measurement of the 6yt0toxic activity.

I,nWould‘ like o thark e’ National Céftter 'for’ Geénétic' Engineer‘ing and
Biotechnology and the Graduate School of Chulalongkorn University for granting my
partial financial support to conduct this research, and the University Development

Commission (UDC) for a schlolarship throughout the two years of study.

Finally, I wish to express my infinite gratitude to my parents and Miss Sirintorn

Mookayaprasert for their love, understanding, and encouragement.



CONTENTS

Page
BREIERCT (IR . o bttt i o e G s Bt v
AT (ENGEESEL). o e e b ke e ia v

| ‘_\.;..’.’.ﬁ//f/_ﬁ_/,;ﬁ:ﬁﬁﬁﬁﬁffjﬁﬁfjﬁﬁfﬁﬁﬂffﬁﬁff;:

LIST OF FIGURES.... ‘.—___,.- ............ ...__—""H ........................................... ix
LIST OF SCHEMES.... gl /b NN R ............corroeeeriammmmsssrsis xiii
LIST OF TABLES....... A 7 /7 HE R NN ol Bl xiv
ABBREVIATIONS ... A NN ™ oo xv

CHAPTER

f A A A \ )
I S8 S R R S — 1
II y...3 o _7 ...... ;-. ................................................ -+

...................................... 6
.......................................... 6
2 ) 1terpen01 S S e TGRS M. e 16
ﬁ“ ............................................................ 22
AL I e 11T S— ;
5. Prostanoid D‘nvatlves .................................................. 28
q RIS FMABIITETRG
1. Chemistry and Biosynthesis of Eunicellin Diterpenoids.......... 26
2. Naturally Occurring Eunicellin Diterpenoids......................... 28
UL EXPERIMENTAL. .. oot e o 0 ags o 36
- Source and Authentification of the Soft Coral................................ 36



- Bioactivity Determination................ccccuerueieuiouinieieieeecieesieeeenenes 39

1. ADMGCIODIAL ACHVILY....... .50 00 eiiiiveciaieesveessiessrasansasinssssosenssos 39

2. Brine Shrimp Lethality Activity........ (A N 2 M W 41

3. Cytotoxic Activity................ A M D N SMNNERICIN 44

- EXIr g N o L A e e i i s et s S
-Isolation of the Ch onstituents from the Soft Coral

................................................ 47

............................................ 47

ationof CompouftdCMEO35..................ooeoeoeeeeeeen, 51

1‘-‘-/:- SShRdY _« . REEETRRINE N SN 51

‘ / ......................................... 52

- Acetylagion of ¢ Sound CMF0201 TP o T 54

- The MosiirdMethod /X 4 8 % 0 . 54

- Spectral Data of the I QOMDINITS...................cccooovevuenenianannes 57

IV RESULTS AND DISCUSSTONG. ... oo 62

-Isolation ¢ al T R 62

- Structure Elucidation of the'Isalated Compounds............................ 65

LOCTRIIRTCT T ——) 65

.................... 92

.APPEﬁ‘ﬁﬁ'aa'ﬂﬁm AR



Figure

1

2

3

4

5

6

7

8

9

10

11

12

13. TLC chromatogram of the méthanol ex‘H'act‘ éompou}ds CMFO0361,
CMF0201, anmﬂ?x.: ij

14 TLC chromatogra‘m of the hexane extract and compound CMF028.........

15 EIMS spectrum of compound CHF02S................... ST SR )

16 IR spectruffi of cofhpotind’.CHF028 (KBr disc)2. | 7). 40y RN

17 The 500 MHz i‘H nmr spectrum of compound CHF028 (in CDCL)..........

18 The 500-MHz'H nms-spectrum of compound-CHE028 (in, CDCl3)
(expanded fto'0.80-2 SOOI ¥1 1 O T TRV S

19 The 500 MHz 'H nmr spectrum of compound CHF028 (in CDCl;)
fexpanded rofit 2.60 - 5. 70 PPM).... o il i i

20 The 125 MHz “C nmr spectrum of compound CHF028 (in CDCL)........

21 The 500 MHz HSQC spectrum of compound CHF028 (in CDCl)..........

22 The 500 MHz HSQC spectrum of compound CHF028 (in CDCl;)

LIST OF FIGURES

(expanded SO0~ 50 PPm)......... .0 e DG et



23

24
23

26
27

28

29
30

31

32

33

34

35

36

37

38

39

40

41
42

The 500 MHz HSQC spectrum of compound CHF028 (in CDCl;)

(expanded from 70 - 150 ppm)............ccoooooiviieieiieeee e 112
The 500 MHz 'H-"H COSY spectrum of compound CHF028 (in CDCls)...... 113
The 500 MHz 'H-'H COSY spectrum of compound CHF028 (in CDCl)
(expanded fromB.60 = FOOPPM)..... ... .o i i bbb i 114
The 500 MHz HMBC 8 Hz spectrum of compound CHF028 (in CDCls). ... 115
The 500 MHz HMBC 8 Hz spectrum }f compound CHF028 (in CDCl;)
(expanded from 10 - 50 ppm)....... ...~ ../:;, .................................................. 116
The 500 MHz HMBC 8 Hz spectium of compound CHF028 (in CDCly)
(expanded from 707156 m)..| W A 117
The 500 MHz Nﬁﬁ ecirim of compound CHF028 (in CDCl).............. 118
The 500 MHz "

(expanded fromy® 50 3000 ppm) . b o 119
The 500 MHz nQOg¢ di

irradiation at 2.67 ppm - i) W B i s e D e 120
The 500 MHz nOe di ence s ﬁ‘ 1 i ,
irradiation at 3.70 ppm (H Z"‘;_, .......... ﬁ' g oo 121
EIMS spectrun}L of compound CMF 035 .................. T 7t RN s S 122
IR spectrum Qi:’pompound CMFO035 (ﬁlm)f__’ .................................... 123
The 500 MHz 'H nmr spectrum of compound CMF035 (in CDCL). ... 124
The 500 MHz 'H nmz.spectrum of compound CMFO035 (in CDCl;)

(expandd® L4 F 1. L ¥LELVL X MNEL ALV A 125
The 125 Mz C nmr spectrum of compound CMF035 (in CDCl; )............... 126
The S00'MHz HMQC spectium of compound CMF035 (in CDCl3) ............... 127
The 500 MHz HMQC spectrum of compound CMF035 (m CDCly)

(expanded rom 10 - SOppaa).. .l ol et e e T 128
The 500 MHz HMQC spectrum of compound CMF035 (in CDCl, )

(Cxkpanded fromt 44046 0PM), ... i o8 b il ek e 129
The 500 MHz HMBC 8 Hz spectrum of compound CMF035 (in CDCL)....... 130
The 500 MHz HMBC 8 Hz spectrum of compound CMF035 (in CDCls)

(expanded from 10 - 60 PPM).............coocooviiiieeeooeeeoe 131



43

44
45
46
47
48

49

50
51
52
53
54

55
56

37

59

60

61

62

Xi

The 500 MHz HMBC 8 Hz spectrum of compound CMF035 (in CDCl;)

(expanded from 70~ FG0 PRI, .....coovoeeisiiurate b v i ans iantossnnsnssmnssnsnsgussosses 132
The 500 MHz NOESY spectrum of compound CMFO035 (in CDCls).............. 133
EIMS spectrum of compound CMFO0201...................cccoooiiiiiiicieeeeec 134
IR spectrum of compound CMF0201 (film)..................ccooooiiviiiiiie 135
The 500 MHz 'H nmr spectrum of compound CMF0201 (in CDCl)............. 136
The 500 MHz 'H nmr spectrum of compound CMF0201 (in CDCl;)

(expanded from 0.70 - 2.30 ppm)..... /_;;_.« ................................................. 137
The 500 MHz 'H nins specirum of compound GMF0201 (in CDCls)

(expanded from 778 575 ppm | oor O s L, 5 NP 138
The 125 MHz * “ectrumgf compound CMF0201 (in CDCL)............. 139
The 125 MHz BERF00° spéotrum of compotind CMF0201 (in CDCls)........140
The 125 MHz DEPT 1 spectru\w)l of compound CMF0201 (in CDCL)....... 141
The 500 MHz H pgctrum of compound CMF0201 (in CDCl)............... 142
The 500 MHz HSQC s ctrum o co?p'éund CMF0201 (in CDCly)

(expanded from 10 - ppm) ............. > ,,ﬁ:, .................................................... 143

The 500 MHz ,H-‘H COSY spectrum of compound’ CMF0201 (in CDCl;)
(expanded fl-,.-O iso 5.60 ppm, £2 : 0.60 - 3.50 ppnb ................................... 145
The 500 MHz LMBC 8 Hz spectrum of compound CMF0201 (in CDCl)......146
The 500 MHz IH‘ nmespectrum of the.acetylated derivative of

compound Cl\rfFOZOl (i dOCEN L. 8- YVNC) - db L do 147
The 500 MHz NOESY spectmum of compound CMF0201 (in,CDCL)............ 148
The $60'MH2/NOESY spectrum of compourid CMEQ201 (i CDCly)

(expanded from 0.50 - 3.56 p;)m).’ .................................................................. 149
The 500 MHz "H nmr spectrum of the (S)-MTPA derivative of -

compound CMFO20] GrCDOLY. 0 g il ol i 150

The 500 MHz 'H nmr spectrum of the (S)-MTPA derivative of
compound CMF0201 (in CDCl;) (expanded from 2.90 - 5.50 ppm)................ 151



63

64

65

66

67

68

69

70

11

72

3

74

75

76

T

78

79
80

81

Xii

The 500 MHz "H nmr spectrum of the (S)-MTPA derivative of

compound CMF0201 (in CDCl;) (expanded from 1.50 - 2.30 ppm)................ 152
The 500 MHz 'H nmr spectrum of the (R)-MTPA derivative of

compound CMFOZOTRHI LIICLI)......... ..o or cessiignssssn comcsasmemensessunmionsansesvassesss 153
The 500 MHz "H nmr spectrum of the (R)-MTPA derivative of

compound CMF0201 (in CDCl;) (expanded from 2.80 - 5.50 ppm)................ 154
The 500 MHz "H nmr spectrum of &hé /R -MTPA derivative of

compound CMF0201 (m CDCl) (expan( om 1.50-2.30 ppm)................ 155
EIMS spectrum of compound CNMIFO Gt .. . ... 156
FABMS spectrumf'é" pound kMFO361 .................................................... 157
IR spectrum of co dCMF 0§61 L Ny 158
The 500 MHz feéitun of dompotind CMF0361 (in CDCL)........... 159
The 500 MHz Um0 Soq}pound CMF0361 (in CDCl3)
(expanded)....... 4. 4 . A:fa. ....................................... 2 W T 160
The 125 MHz °C dmr pectrum of"%‘nibound €MF0361 (in CDCL)....... 161
The 500 MHz HMQ quctrum of oompgund CMFO0361 (in CDCL).............. 162
The 500 MHz HMQC sp,ectrpm of compound CMF0361 (in CDCl3)

(expanded from 10-50 ppm) ................................ Jf ...................................... 163

The 500 MHz HMBC 8 Hz spectrum of compouud. CMF0361 (in CDCl)......
The 500 MHz HMBE.8 Hz spectrumif compound CMF0361 (in CDCl;)

(expanded flgm 14 - ¢ o0} ¥ 1.4 YV L) B o Tt S 166
The 500 MHz HMBC 8 Hz spectrum of compound CMF0361 (m CDCly)
(expanded from 160 176 ppm), ............ TR T S, 167
The 500 MHz NOESY spectrum of compound CMF0361 (m CDC13) ............ 168
The 500 MHz NOESY spectrum of compound CMF0361 (in CDCls)

(expanded from:0.80 - 2.40ppmn)........o.00 dniie i e S 169

The 500 MHz NOESY spectrum of compound CMF0361 (in CDCls)
(expandedf1:2.60-420 ppm, £2 :0-420PPM).........ooovoiveniiiin i inns) 170



LIST OF SCHEMES

Scheme : Page
1 Proposed biosynthetic pathway of eremophilane skeleton.................................. 7
2 Proposed biogenesin of slNeaMIRLBL. ... v e 13
3 Propdsed biogenetic interrelationshi j the sesquiterpenoid skeletons

" from the soft corals (Order Ale :

A) When the precursor is Zzans-trans famesyl. ..................................c........... 14
B) When the precursg B3 S e B 15

4 Proposed biosynthesi ough 3,7,11-
cembratrien-15-carbopim O B N T N e 27
5 Proposed biosynt ough isocembrene......... 28
6 Brine shrimp lethali 000, 100,10 pg/mi............ 42

7 Extraction and isolatiof s diella tuberosa
Tixier-Durivault............ ... ; B N T i e s 46

8 Isolation scheme of compound CHF02 the hexane extract of
the soft coral..... l - e & e 50

9 Isolation scheme G and CMF0361
from the methanol ....................................................... 53

ammmmmmwmaﬂ



LIST OF TABLES

Table Page
1 Sources of eunicellin diterpene and derivatives....................................__. 29
2

10

11
12

13°

Bioactivites of the extracts from tQTpf/oral Cladiella tuberosa

Tixier-Durivault............. SSSkSE R g e 47

The combined fractions 'ﬁ;:'&z hexgne ezéld their brine shrimp

lethality activity.......

The combined fracti

Carbon and proton

compound CMF035
The long-range co;ielatlonsbefw%en prtg;‘ n carbor}:and nOe observed

between protons‘p oC == j ............................... 75
Carbon and proton ¢ hemi ift assignm and prcm)n-proton

correlations of compound CMPOR0L ... ot s u ................................... 78
The long-raﬁ lwﬁ ﬁOe observed
between protons o compoum rﬁdmrﬂ ............................... 81
The § mm .......... 82

SRCY WIS MR It

CEERDOERG CRIF0361 . ... 50 rs o s G S S e e 85
The long-range correlations between proton and carbon and nOe observed

between protons of compound CMFO361.........................cocooiiooeeeeee 89



ABBREVIATIONS

brd = Broad doublet
brs = Broad singlet

brt = Broad triplet

x = Degree celsius o

BCANMR = Carbon-13 nuclear mag

dd =
ddd : = '3 f‘"‘ lllllllll‘—l-l-.-ItI

dddd = g _
DEPT = Dist Irtlonless enhancement by polarization transfer

: Al3mninenns
i@mmﬁ‘iﬁm&ﬁ*’ﬁmﬂma

—Gram

1H-NMR = Proton nuclear magnetic resonance

HMBC = 'H-detected heteronuclear multiple bond coherence
HMQC = 'H-detected heteronuclear multiple quantum coherence
HSQC = 'H-detected high sensitive quantum coherence

Hz = Hertz



ICso = 50% Inhibition concentration

IR = Infrared

J = Coupling constant

kg = Kilogram

5 = Liter

LDs, = 50% Lethality dose

M* = N\

MeOH =

MHz S

ug =

mg =

ml =

mm = .

MS - \ ¥
MTPA = enylacetic acid
Vi =

NA =

NMR =

No. " :

NOE = Nuclear Overhaus

NOEDS = Nuclear Qverhauser effect:difference spectrum
oy { R e Wk o
ppm Part per million

¢ ARITININNNINGIAE
s = Singlet

SCUBA = Self-contained underwater breathing apparatus
SDA = Sabouraud dextrose agar

sp. = Species

t = Triplet

TLC = Thin layer chromatography

TSA = Trypticase soy agar



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents

