3 a J < ]
AN uNyasaduzswouldenduldr e Croton oblongifolius Roxb.

NS UNBIIDY JaInIaanauns

AUEINENTNEINS
q mﬁmmmmm Ny

ADLZANENANERST w’lmm‘mumqwmaﬂ ‘

tnasAnen 2544
ISBN 974-17-0314-7
A18n5909 9aensaiuvinende

T120200¥ %D



CYTOTOXICITY AGAINST CANCER CELL LINES OF STEM BARK OF Crofon
oblongifolius Roxb. FROM AMPHOE MUANG, SAKOLNAKORN PROVINCE

AULINENINeINg
QRTINS L eV

Program of Biotechnology
Faculty of Science
Chulalongkorn University
Academic Year 2001
ISBN 974-17-0314-7



Thesis Title CYTOTOXICITY AGAINST CANCER CELL LINES OF
STEM BARK OF Croton oblongifolius Roxb. FROM
AMPHOE MUANG, SAKOLNAKORN PROVINCE

By : Miss Wirongrorng Teprugsa

Field of Study Biotechnology

Thesis Advisor ~ Associate Professor Amorn Petsom, Ph. D.

Thesis Co-adviser Assistant Professor Nattaya Ngamrojnavanich, Ph. D.

Accepted by the Faculty of Seien iversity in Partial Fulfillment

of the Requirements for theMiasier’s D

‘ or Administrative Affairs,

Deputsy
............... oy ] ., '\
_ ' {“ ] \ Faculty of Science

(Associate Professg

Thesis Committee

.......... PO O—e W) . Thesis Advisor
(Assicﬂe Professor Amgrn Petsom, Ph.D.)

AL AL

Thesis Co-advisor
o/

........ ﬁ)/zlf;;mwh Member

(Polkit Sangvanich, Ph.D.)



a 4 o a d g A 9 vy '
AWAT INNINBT ¢ ﬂ’J’]ﬂJl‘ﬂ‘NW‘H@@lmﬁﬂﬂgliﬁmﬂﬂlﬂﬂ@ﬂ@u!ﬂa1114?110 Croton

oblongifolius Roxb. 3108100 Jariaanauns (CYTOTOXICITY AGAINST
CANCER CELL LINES OF STEM BARK OF Croton oblongifolius Roxb.

FROM AMPHOE MUANG, SAKOLNAKORN PROVINCE) 019130 5n1:

. S 1R ' a o 9/
IA.AT. DUT INVITY, @1%1381/\1J5ﬂ‘kﬂ§’m 2L RO R PR [0 QT?JT?‘UH'J’LWI)’EJ 106 viH.

4 1 @ @
MsAnE109RTZNB UANIINILAD (Croton oblongifolius) 314NN

ISBN 974-17-0314-7

ANAUATANIAULNTNTUST AT 16 S=iin ju;..,w MIngas lasaadieuesas

mantiendunaautiAnanaganiis; il #918uA IR, MS, ID-NMR

1Ay 2D- NMR @145Ua15;

19316) ! .\“ ¥ \.
3 i ﬁ Q‘Uﬂﬂﬁ'ﬁ‘lﬁﬁ'ﬂﬁﬂﬁ 5 "]fuﬂhlﬂ

= 3
Ao msUseaeuwuiilsu A8 ‘\w\
neocrotocembraneic acid(2) 3 ' ‘"‘n ’ \ .

tocembranelc acid (1) uag

b 1 ‘Buﬂﬂﬂ Crotohalimaneic

acid 3) ?15Usznounan Winidls Eli i :u% ¥ \“- enzyloxyhardwwkuc acid (4)

waz asUsenouguiia wadne a~ 19 3-(315-dimetk xy-4-hydroxy phenyl) propanyl
v

benzoate (5) w%’auﬁuﬁuﬁm ' -?ﬁs"‘ RN ¥ aﬁmﬁa WU Crotohalimaneic

3 v »
acid (3) uag 3-(3,5- dlmethoxy-4-hy S panyl benzoate (§)'ﬁq1n§ﬂuaawa5um%‘a

__l_,..

5 %A 1ALA Hep-G2, SW620
bt -

'

4
ﬂﬁﬂ’J‘i’lﬂﬂ‘ﬁWﬁl”ﬂ‘i
Q‘mﬂ\‘lﬂim UANINLAY

: e I v
HangAI.........nA U IAEMTINN........ medietedian... LI 3000 WK

MVIN......... A 14 1agn19mIn . ....... mauwammm‘nﬂ“ Y. CRAL, AP
2081 Mvhmoknf



## 4272398023 : MAJOR BIOTECHNOLOGY

KEYWORD : CYTOTOXICITY, Croton oblongifolius ROXB.,CANCER CELL
LINES. Wirongrorng Teprugsa : CYTOTOXICITY AGAINST
CANCER CELL LINES OF STEM BARK OF Croton oblongifolius
Roxb. FRGM AMPHOE MUANG, SAKOLNAKORN PROVINCE
THESIS ADVISOR : ASSOC. PROF. AMORN PETSOM, Ph.D.
THESIS COADVISOR : ASSIST. PROF. ‘'NATTAYA

NGAMROJNAVA . V) 106 pp- ISBN 974-17-0314-7
A
——

of Croton oblongifolius

Roxb. from SakolnakorasBro yifice’ g3Ve e 'COMpOo! om hexane crude extract.
The structure of these comipoufids wor esta lished basis of physical properties
and spectroscopic data ig of IR,"MS71D-NMR .z 1 2D-NMR techniques. Two

cembrane diterpenoids mbra 1) and neocrotocembraneic acid (2),
one halimane diterpenoie one clerodane diterpenoid; (-)-20-
benzyloxyhardwickiic acid"(4)'a apy] alc 015 3-(3,5-dimethoxy-4-hydroxy
phenyl) propanyl benzoate (§) were id: - o he compounds were tested for

cytotoxicity' against human can ines tohalimaneic acid (3) and 3-(3,5-
= 755
dimethoxy-4-hydroxy¥ph ¥

e
)

cancer cell lines; Hep*G2 (hepatoma), SW620

and BT474 (breast). m

of high activity against 5

50 | lung), Kato-3 (gastric)

-
AULINININYINS
RN IUANINYIAY

\Hiron

Program...... Biotechnology.......Student’s signature...... SR BRIA

s




ACKNOWLEDGEMENT

The author wishes to express her deepest appreciation to her advisor,
‘Associated Professor Amorn Petsom, Ph.D., and co-advisor, Dr. Nattaya
Ngamrojnavanich, for their encouraging guidance, supervision and beneficial
suggestions throughout the course of this research. The author is grateful for the
suggestion and guidance given by Associated Professor Sophon Roengsumran, Ph.D.,
Dr. Surachai Pompakakul and Dr, Polkit Sangvanich during the research work. She

AUEINENINYINS
ARIAATUAMINYAE




CONTENTS
Page
LIST OF FIGURES...................
LIST OF SCHEMES..........
LIST OF ABBREVIATI

ix

. xii

... Xiii

2.2 Previous study of chemiéat compon Croton ... ... ... ...
2.3 Previous study of chemical ﬁr. mpon ,-4
oblongifolius ReXb.............. ... ...k

3.1 Plant material... & &, ..

smﬂwwmwmm

3.3 Chemiédl reagents. ..

RTINS

3.5.1 Separation of hexane crude extract..
3.5.2Sepamtlonofethylacetatecrudeextract......................... 25
3.5.3 Separation of methanol crude extract.............................. 25



CHAPTER IVRESULTS..........c........

4.1 Results of stem bark of Croton oblongifolius Roxb. extraction
4.2 Results of hexane crude extraction................coceeeeeeeeeee e,
4.3 Purification and properties of the compounds eluted from

column chromatography of hexane crude extract..........................
. 30

4.3.1 Purification and properties of compound 1..........

4.3.2 Purification and properties of compound 2.......................
. 32
e 33

... 34

CHAPTER VI BIOLOGICAL ACT
6.1 Biological ass
6.1.1 Cytotoxiity test......
6.2 Results of biological assz
6.2.1 Results of cgtotoxxcnty test...

.

27
28

30

31

. 39

35

. 40
. 45
. 54

. 39

W

. 65

. 65

. 67

. 68

bl mni:‘u zwn'w 282,

APPENDIX

....106

viii



LIST OF TABLES
Table Page
1 Previous studied of chemical constituents in hexane
crude extract from stem bark of Croton oblongifolius Roxb............... 10
2 Cytotoxicity against human cancer cell lines of some isolated
compounds from Croton oblongifolious......................cccccoeoe.. 20
3 The results from the extraction of the stem bark

of Croton oblongifolius... sa BT

Results from separation.

14'H, *C - NMRaﬂ32D long rang
HMBC spectrum dz@ compound 3... . 52

B e CILICEE M.

16 ' H-NMR ‘¢hemical shifts of compound 4 and

namamzmmma ‘

W

(-)20-benzyloxyhardwickiic acid... R,
18 IR absorption bandsofcompoundé.......................................... 59
19 'TH-NMR chemical shifts of compound 5 and dihydrosyringenin... ...... 62
20 lH,‘3(3—NMRsp<=:ctrumdataofc:ompound_S_................................ 63

21 Cytotoxicity activity against cancer cell lines of isolated compounds
of Croton oblongifolius from Sakolnakorn Province ....................... 67



LIST OF FIGURES

Figure Page

1 Crolan oblongHolies ROXE.... ... ns oo vin ss mosnmnny v scesmrges ssws
Structure of the chemical constituents of C. oblongifolius Roxb......
Structure of Compound 1..................cooo i
Structure of Compound 2... ..........coiiiiiiiiiii e
Structure of Compound 3...... ... ...,

o D
e 60

Structure of Compound

0 N N L AW N

9 IR-spectrum ¢

10 'H- pee

11 PC-NMR specisit
12 DEPT-135,90 and' €

13 EIMS spectrurii of gordpourid..
14 IR-spectrum of comp

18 EIMS spectrufi of corr

191R-spectrumoaompoun
20 '"H-NMR spectruth ef compound 3...4.s

2ok gk by WEI TS

22 DEPT-135,90 and *C-NMR  spectrum of compound 3.............

TRTRS fmmmymimmaa

25NOESY spectrum of compound 3... ... ... ...ccccomceeonerenenmenans vens

26 HMBC spectrum of compound 3................cooooiiiiiiiiiee e,

27EIMS spectrum of compound 3............ccoiiiiiiii i
28 IR-spectrum of compound 4. ...ttt
29 'H-NMR spectrum of compound 4...................c...cceovevee..l

39
44
53

. 11
crs 1B
w B
.. 80
.. 81
. 82
. &3
. &4
. 85
.. 86

87
88
9
90
1

0

O

93
94
95
9%
97



Figure Page
30 PC-NMR spectrum of compound 4. ..................c..cooo....... 98
31 DEPT-135,90 and C-NMR spectrum ofcompound4 ... 99
32 EIMS spectrum ofcompoxmdé_ 100
33 IR-spectrum of compound 5......................cocoooeeee oo 101
34 "H-NMR spectrum of compound 5................ocoveeveeveee . 102
35"C-NMR spectrum of compound 5................cooceoevoenoe...... 103
36 DEPT-135,90 and “C-N ... 104
37 EIMS spectrum of compol .. 105

ﬂﬂﬂﬂﬂﬂﬂiﬂﬂ’ﬂﬁ
ama\anifuumw YINY




LIST OF SCHEMES

Scheme
1 Extraction procedure of the stem bark of Croton

Page

oblongifolius RoXb... ........ ... .. . i

2 Isolation procedure of hexane crude extract..............................

3 Correlations of protons and carbons at
carbon posmon 3-5and 19 { .

5 Correlations of
carbon positiox
6 Correlations of protom$ and ¢
at carbon positig

7 Correlations of profons : g

8 Correlations of pro

/ij :

25
28

.. 48

... 48

ﬂUEl’JVIEWIﬁWEI’ﬂ‘i

QW]Nﬂ‘iﬁu ANy

N

.. 49

.. 50
ition 12-16........
on1-20..........

50
51

Xii



br

g &

CDCl;
CHCl;

cm

13 .NMR
COSY

dd
ddd
DEPT
DMSO

EIMS
EtOAc

g
'H-NMR
Hz

ABBRAVIATIONS

= Boiling point’
= Broad ( for NMR spectrum)
= Concentration

= Degree Celcius
= Deuterated chloroform

2

Chloroform

tl’ 0 !

/, ,7,' ,\\\k. .
AR

Doublet of dot ;.: ?ﬂ\s D R spectrum)

ortiohlgss lﬁ“ ement \\ zation Transfer
Chefhical shifty
re!

Ele 1) pae
Ethyl acetafe

Hei;romolecular Multl le Bond Correlation

e 5 ﬂmﬁﬂmw g
AN ettt e et

M+
mg
MHz
ml

mm
MeOH

= Liter
Molecular ion
= Milligram

= Megahertz

= Milliliter

= Millimeter

= Methanol

Il

Xiii



Xiv

m.p. = Melting point

M = Molar

mz = Mass to charge ratio

MW. = Molecular weight

MS = Mass spectrometry

No. = Number

NMR = Nuclear Magnetic Resonance
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