Croton oblongifolius Roxb-

2544
ISBN 974-170-264-7



CHEMICAL CONSTITUENTS OF Croton obIon?ifoIius Roxb.
STEM BARK FROM AMPHOE PHURUA, LOEI PROVINCE

Mr. Narote Ruangraweewat

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Chemistry
Department of Chemistry
Faculty of Science
Chulalongkom University
Academic Year 2001
ISBN 974-170-264-7



Thesis Title CHEMICAL CONSTITUENTS OF Croton oblongifolius ROXb.

STEM BARK FROM AMPHOE PHURUA, LOEI PROVINCE
By Mr. Narote Ruangraweewat
Field of Study ~ Chemistry
Thesis Advisor  Associate Professor Dr. Amom Petsom, Ph.D.

Accepted by the Faculty of Science, Chulalongkom University in Partial Fulfillment
of the Requirements for the Master’s Degree

/ ' / 1 & u i.‘/{‘/j M [/; 1
/' Deputy Dean for Administrative Affairs
Acting Dean, Faculty of Science

(Associate Professor Pipat Kamtiang, Ph.D.)

Thesis Committee

L Chairman
(Associate Pjytfessor Sophon Roengsumran, Ph.D.)

10

....... vﬂ|T:'................ThesisAdvisor
(Associate Professor Amom Petsom, Ph.D.)

(Surachai Pompakakul, Ph.D.)



Croton

oblongifolius Roxb. (CHEMICAL CONSTITUENTS

OF Croton oblongifolius Roxb. STEM BARK FROM AMPHOE PHURUA,
LOEI PROVINCE)

107 . ISBN 974-170-264-7

Croton oblongifolius ROXD.

5
Crotocembraneic acid (1) Neocrotocembraneic acid (2)  Kolavenol (3)
Hardwickiic acid (4)  Nasimalun A (5)

...................... W& W



#4272311323 :MAJOR CHEMISTRY

KEYWORD  :Croton oblongifolins RoXD., Diterpene.
NAROTE RUANGRAWEEWAT: CHEMICAL CONSTITUENTS OF
Croton oblongifolius Roxb. STEM BARK FROM AMPHOE PHURUA,
LOEI PROVINCE. THESIS ADVISOR: ASSOC. PROF. AMORN
PETSOM, Ph.D. 107 pp. ISBN 974-170-264-7

The ground air-dried stem bark of Croton oblongifolius Roxb. collected from
Amphur Phurua, Loei Province was extracted subsequently with hexane, ethyl acetate
and methanol. The solvents in each crude extract were evaporated by evaporation
under reduced pressure to obtain crude hexane extract, crude ethyl acetate extract and
crude methanol extract, respectively. Each crude extract was separated and purified
using column chromatographic technique. Five compounds were found. There were
Crotocembraneic acid (1) Neocrotocembraneic acid (2) Kolavenol (3) Hardwickiic
acid (4) and Nasimalun A (5), respectively. The structure of these compounds were
characterized using their physical and chemical properties and spectral data.

Program........Chemistry......... Student’s signature
Field of study..... Chemistry..... Advisor’s signature
Academic Year.......... 2001......omcrvrrern




&/ FE\2\

/ < 78N\

A \BE

ACKNOWLEDGEMENT Vs cz;; /<t |
\%, : ?

| wish to express the deepest gratitude to my advisor, Associate Professor
Dr. Amom Petsom for invaluable advice, encouragement, and inspirational
comments. Beside, his complete understanding and deep insight into the organic
chemistry have made work on this study a rewarding experience, but also has given
precious experiences, which is very useful for my future career. In addition, | wish to
thank Associate Professor Dr. Sophon Roengsumran, Associate Professor Chaiyo
Chaichantipyuth for his excellent instruction, guidance, encouragement and support
throughout this thesis.

Innumerable thanks are extended to Dr. Surachai Pompakakul and Dr.
Thummnoon Nhujak for guiding during the research work and Dr. Nongnuj Jaiboon
and Dr. Narongsak Chaichit for their help on x-ray diffraction analysis.

| also would like to extend my profound thanks to all my friends for their
support and mental suggestion of my work. Moreover, thanks to the Department of
Chemistry, Faculty of Science and the Graduate School, Chulalongkom University for
the financial support and the staff of the Scientific and Technological Research
Equipment Centre, Chulalongkom University for services on sample analyses.

Finally, 1 would like to thank my parents and brothers for their love and
support throughout my study. Without their constant encouragement, 1 would never
have had so many good opportunities in my life.



CONTENTS
Page
ABSTRACT IN THAL v vvsvvvsvnsssnsssssssssssssssssssssssssssssssssssssssssssnons v
ABSTRACT IN ENGLISH....ooccoeerrsvvssismssisssssssssssssssssssssssssssssssssens Vv
ACKNOWLEDGEMENT ....ovocvvvsrvvmsssssssmsssssssssssssssssssssssssssssssssssssses Vi
CONTENTS oo vessvnsssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns vii
LIST OF TABLE.....ccccovvvvvsnvnsssnssssmsssssssssssssssssssssssssssssssssssssssssssssssens IX
LIST OF FIGURES......coccoovrnssvnssssssssssssssssssssssssssssssssssssssssssssssssssses Xi
LIST OF SCHEMES.......cocvvvrsrmsssmssssmssssssssssssssssssssssssssssssssssssssssens Xiil
LIST OF ABBREVIATIONS......ccccorrvrssmrrnssssmssmsmssssssssssssssssssssssssssssssnns Xiv
CHAPTER | INTRODUCTION. .vccccvmsvsmesnvessssssssssmssmsssssssssssssssssssssssssens 1
1.1 General characteristion of the plants in GENUS Croton ...vmuvvvvessvenn 1
12 The objectives 0f this reSBACN........uuvvvvivvmsmrmssrmsssssmssssssssssssnenns 3
CHAPTER Il LITERATURES REVIEW....oovciiievvsrmssssssssssssssssssssssionns 4
2.1 Previous study of diterpenoids compounds from Croton
0010NGif0liUS ROXD..vvvvvvvvivsersisssscsiiinssssssssssssssssssssssssssssssssssssssenns 4
2.2 Biological activity review of diterpene compounds from Croton
0blongifolius ROXDuuu..vvvvmessssisssssssssseniisssssssesssssisssssssssssssssssssssons 10
CHAPTER Il EXPERIMENTAL...ccooocuvrvvmsvvssmsmsssssssssssssssssssssssssssssssns 12
3.1 PIANt MABIIAIS...vvoccvvvvecsvvvrrssvsssessssssssssssssssssssssssssssssssssssssssssseees 12
3.2 EXITACHION....vvvvrcivrrsssssssssssssssssssssssssssssssssssssssssssssssssssssssens 12
3.3 SEPATALION..cvvvvvrsrvvvsssvvrsssrssssssmssssssssssssmsssssrssssssssssssssssssssssssssses 14
3.4 Isolation of crude extract of Croton oblongifolius ROXD...occcvivvvveees 14
34.1 Separation of crude hexane eXtraCt.........vwurvvmmsrmsrsssmsssssresnn 14
3.4.2 Separation of crude ethyl acetate eXtract..........cvmvvrsrvvrssrinns 14
3.4.3 Separation of crude methanol eXtract...........cevveesvvessssissnns 15
35 Instruments and EQUIDMENES.......cvvvvvmssrvvmsssmssmssmssssssssssssssssssssssens 15
3.6 CBMICAIS...vvvvvvvvsvvrrsssvvrsssnsrnssssssssssssssssssssnssssssssssssnssssssssssssnsne 16
6.1 SOIVENLS....vvcevvvvvssvsressssssssssssssssssssssssssssssssssssssssssssssssssens 16

3.6.2 OthEr ChBMICAIS..........vvreeeeeeeeeeeeeressssseeeeseesesssesesssseseeessseesesenens 16

Vil



CHAPTER IV RESULT ooocvrsvvssvssssssssssssssssssssssssssssssssssssssssssssssssses 17
4.1 The results from solvent extraction of Croton oblongifolius Roxb
SEEM DAIK. o vvvvvvvvrsssvsssnsssssssssssmsssss s 17
4.2 The results from separation of crude hexane extraction..............e.... 18
4.3 Purification and properties of the compounds isolated from
Croton 0blongifolius ROXD......ocvvvvvrvvrssrvrsssmsssssnssssssssssssssssssssnens 19
4.3.1 Purification and properties of Compound L.........cccccourrvrrssvrnen 19
4.3.2 Purification and properties of Compound 2..........c.ccuuvvvvsssrvrnsen 20
4.3.3 Purification and properties of Compound 3........c.ccevvvvmssrnrrrssren 2
4.3.4 Purification and properties of Compound 4.............ccvvvvrsrvresen 22
4.3.5 Purification and properties of Compound 5........ccccccevesrvversssnnn 23
CHAPTER V DISCUSSION....oooccvisiviiistmmsssmssissssssssssssssssssssssssssssssines 24
b, Structure elucidation of the isolated compounds from
the stem barks of Croton oblongifolius ROXD........cvvervvvessrvvnsssnsensns 24
5.1 Structure elucidation of COMPOUND. L...vvvcvvvvvsvvvssrvrrssrrsssssrene 24
5.2 Structure elucidation of COMPOUNT 2....vvcvvvevervvvsssrvrssssnrssssrsnes 33
5.3 Structure elucidation of Compound 3......ccvvveevvsssvvnssssssssrnn 37
5.4 Structure elucidation of CompoUNd 4.....cccccvvevvvvssrvvrsssnrssssrsnns 41
5.5 Structure elucidation of Compound 5....ovivvvrvvesssvsssssssssssnenn 45
CHAPTER VI CONCLUSION. oo vvorvvsssssssssssssssssssssssssssssssssssssssssssssssssns B4
REFERENCES......ovvssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 56
APPENDICES......oovevvrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 60
VITA oot 107



LIST OF TABLES

Table

1
2

3
4
5
6
!
8
9

10
1
12
13
14
15
16
i
18
19
20
2
22
23

24
25

26

Page
Chemical constituents of Croton oblongifolius ROXD..........ccvvervvmssrrvrns 6
Cytotoxicity against six human cancer cell lings of some compounds
isolated from Croton 0DIONGIfOLIOUS........vvevvvvsssvvvsssrvrnssrvsssssrsssssrssssenn 1
The various extract of the stem bark of ¢. 0blongifolius.............rvvvveervvnes 17
The results from separation of crude hexang extract............c.vvveevvvvessnn 18
The IR absorption bands assignment of Compound L.........ccccccvveervvrrssen 25
1H-NMR spectra of Compound 1 and Neocrotocembraneic acid............ 21
13C-NMR spectra of Compound 1 and Neacrotocembrangic acid............. 28
The Crystal data and structure refinement for Compound L...........ccccccoe. 30
Atomic coordinates(x104) and equivalent isotropic displacement
parameters (A2X 103) for COMPOUNG | .....vvcevivvmrssrrsrmssssssssnssssssesssssssnn 3
Bond lengths [AQ] for COMPOUND L.......occccvvcevmsrnvvnsssssssssssssssssssssnns 3
Bond angles [deg] for COMPOUN T ...vvvvvvvsvvvvsssrvnsssrssssssssssssnssssssssnnes RY)
The IR absorption bands assignment of Compound 2.........cccce covvveesevnne 3
1H-NMR spectra of Compound 2 and Crotocembrangic acid............... B
13C-NMR spectra of Compound 2 and Crotocembraneic acid................... 3
The IR absorption bands assignment of Compound 3..........cccccreervrenn 31
1H-NMR spectra of Compound 3 and Kolavenol.............vvvveecrvvvessns 39
13C-NMR spectra of Compound 3 and Kolavenol............ccc.vvveevvvvnssns 40
The IR absorption bands assignment of Compound 4.........cc.cceurvvvrssrnnn 41
1H-NMR spectra of Compound 4 and Harawickiic aCid...............uvrvvveen 43
1C-NMR spectra of Compound 4 and Hardwickiic acid..............ccccere. 4
The IR absorption bands assignment of Compound 5.......vvevvvvsrvvvesnn 45
1H-NMR spectra of Compound 5 and Nasimalun A.........cccccvvreeerrvrnn a7
BC-NMR spectra of Compound 5 and Nasimalun A...........ccccceeeerivnen 13
The Crystal data and structure refinement for Compound 5........c.ccouervvven 50
Atomic coordinates(x104) and equivalent isotropic displacement
parameters (A2X 103 for Compound 5.........ccccvvmvvmssrmrmssmmssssssssssssssnns ol
Bond lengths [AQ] for COmMPOUND 5......ovcvvvvesvvvvmssmsssssmsssssssssssssssssnnnn 52



Table Page

27 Bond angles [deg] for CompoundS........cccvvermvmsssmvsmssmmsssssmssssssssssssrenn
28 Isolated substances from Croton oblongifolius Roxb.
N TS TESBAICN......vvvvcsvvvvesvvvresssss s ssssssssssssssssssssssssssssssnsees



LIST OF FIGURES

Figure Page
1 The structure of the Plaunatol from Croton sublyratus Kurz............. 1
2 The stem bark, leaf, flower and fruit of ¢. oblongifolius Roxb.........5
3 ORTEP structure of CompOUNd L.......ccccccrvvrmssmvrmsssmsssssnsssssrenn 29
4 ORTEP structure of COMPOUNG 5.......vvvevvvvssvvvrmssnssssssssssssnsssssrenns 49
5 The IR spectrum of Compound L.......ccccvvvrmvrsssmvrmssmsnsssmssssssennn 6
6 The *H-NMR spectrum of Compound X.........c.c.evvmervvrsssnsssssrsnn 62
7 The I3C-NMR spectrum of Compound L........ccccurrvvessmrnsssrernsnn 63
8 The DEPT-135 13C-NMR spectrum of Compound X.........cccccceurrn 64
9 The DEPT-90 13C-NMR spectrum of Compound L........ccccccuurrvnen 65
10 The EIMS spectrum of Compound X..........ceevvvverevmsssmsssssssssssnnen 66
11 The IR-spectrum of COMPOUNG 2...vvcvvvvvservvmsssmvsmssrssnssssssssssssnnss 67
12 The "H-NMR spectrum of COMPOUND 2 ...ccccocvvvvrvssrvrsssresssssrenns 68
13 The 13C-NMR spectrum of COMPOUNG 2...vcvvvvvsvvvvsssrvssssrsssssrrens 69
14 The DEPT-135 13C-NMR spectrum of Compound 2..........ccuervvnee 10
15 The DEPT-90 13C-NMR spectrum of Compound 2........c.ccuervvveeee n
16 The EIMS spectrum of COMPOUN 2....vvvvvvvvssrvvvmsssmsssssrsssssssssnsens 12
17 The IR-spectrum of COMPOUN 3......cccccvrvvvvssrvrmsssnsrmssrsssssrssness 13
18 The "H-NMR spectrum of Compound 3.......couuvvvvmvvvrsssnsssssrssns I
19 The 13C-NMR spectrum of Compound 3........ccuurvvvmvvvrmsrsssssrenn [
20 The DEPT-135 13C-NMR spectrum of Compound 3..........cccuurvvnee 16
21 The DEPT-90 I3C-NMR spectrum of Compound 3........ccc.corvrrrn I
22 The EIMS spectrum of Compound 3......c.ccvveevvvmssnsrmssissssssssnsens 18
23 The IR-spectrum of COMPOUN 4....vvvevvvvvssrvvnssrvsmsssnsssssrssssssnsness 79
24 The "H-NMR spectrum of COMPOUNT 4 ...c..vvvvvvvvvssrvvrsssnsssssrenn 80
25 The ,3C-NMR spectrum of COMpOUND 4...ccc.ovvevvvvssrvrmssrnrsssrnsnes 8l
26 The DEPT-135 13C-NMR spectrum of Compound 4.......c..uuvvvvreee 82
27 The DEPT-90 13C-NMR spectrum of Compound 4.........cccueervvrsern 83
28 The EIMS spectrum of COMPOUNG 4....vcccvvvvvsrvvnsssnvsnssrssssssrssssnnes 84
29 The 1R-spectrum of COMPOUND 5...ccvvvvvsvvvvvssvvvnsssssssssssssssssssssnees &

30 The "H-NMR spectrum of Compound 5.........cccccmrmvrmssrermsssnssssnn 8

Xl



Figure Page

31 The "H-NMR spectrum of Compound 5(L)........ccevvrmesrvrrsssrsnsssrsrnns 87
32 The "H-NMR spectrum of Compound 5(2).......ovevvvrmsrvvessrsssssrnnn 8

33 The "H-NMR spectrum of Compound 5(3)........evvrmssvvresssrsssssrsrns 89
34 The "H-NMR spectrum of Compound 5(4).......vvevvvessrvvrsssssssssrenn 90
35 The 13C-NMR spectrum of Compound 5........cccvvvvvvvmssmsmssssssssnes a1

36 The DEPT-135 13C-NMR spectrum of Compound 5........eevvvvrssven 92

37 The DEPT-90 1C-NMR spectrum of Compound 5........cccccevrevnen 93
38 The COSY-NMR spectrum of Compound 5........ccccevvvemssrsrmssrnen 9%
39 The COSY-NMR spectrum of Compaund 5(1).......cc.vvvsrvvrmssrvsrssnn %
40 The NOESY-NMR spectrum of Compound 5.........cccvmsvvvrsssrssesnn %
41 The NOESY-NMR spectrum of Compound 5(1)........cvvvrrssrvvrsssrens 97
42 The HMQC-NMR spectrum of Compound 5.........ovvevvverssvsvsssrrvns 9%
43 The HMQC-NMR spectrum of Compound 5(1).....cccccvveervvrssrvvrrsnn %
44 The HMQC-NMR spectrum of Compound 5(2)......c..vvvervvvsssrvvsssne 100
45 The HMBC-NMR spectrum of Compound 5.........ccccvvvrvvessrvsnssnnen 101
46 The HMBC-NMR spectrum of Compound 5(1)........cccvverrvrrsrrrns 102
47 The HMBC-NMR spectrum of Compound 5(2)........ccvvvvesrrvvsssrerns 103
43 The HMBC-NMR spectrum of Compound 5(3).......veerveessrssrssrreens 104
49 The HMBC-NMR spectrum of Compound 5(4)........cccccrurrvvrssrrvrns 105

50 The EIMS spectrum of Compound 5......vvcevvvvvvvrssvvnsssnssssssssssenn 106



LIST OF SCHEMES
Scheme

The solvent extraction of Croton oblongifolius Roxb



LIST OF ABBREVIATIONS

hp. = Boiling point
br = Broad {for NMR spectrum)
= Concentration
" C = Degree Celsius
CDChb = Duterated chloroform
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