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ABSTRACT

By means of chromatographic and crystallization techniques;

4
a simple coumarin and two flavones iﬂe; eupalestin and 5-methoxy-

nobiletin were isolated from the leaves of Ageratum conyzoides Linn.

The physical and chemical properties of these compounds were studies.



A

Acknowledgements

The author wishes to express her grateful thanks to her
advisor, Associate Professor Laddawan Boonyaratanakornkit, Head of the
Department Qf Pharmaceutical Botany, Faculty of Pharmaceutical
Sciences, Chulaiongkorn University, for her helpful guidances, keen
interest, encouragement and useful suggestions throughout the course

of practical work and presentation of the thesis.

The author also wishes to expresé her grateful thanks to her
co-édvisor, Assistant Professor Rapepol Bavovada of the Department of
Pharmaceutical Botany, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, for his helpful guidances and invaluable
discussion on the characterization and identification of the isolated

compounds .

The author wishes to express her grateful thanks to her
co-advisor, Assistant Professor Ing-On Mondranondra of the Department
of Pharmaceutical Botany, Facuity of Pharmaceutical Sciences,
Chulalongkorn University, for her helpful guidances, keen interest,
useful suggestions, and in providing plant materials especially during

the course of this practical work.

The author also wishes to express her appreciation to
Miss Duangdeun Meksuriyen for her kind help in providing infrared

spectra, mass spectra and proton nuclear magnetic resonance spectra.

The author would like to express her sincere gratitude to the

followings:



vii

To the members of Siripong family for their kind helps.

To Mr. Boonme and Mrs. Somsri Bumrungtham for their kind

helps especially in collecting plant materials.

To all staff members of the Departments of Pharmaceutical
Botany and of Pharmacognosy, Faculty of Pharmaceutical Sciences,

Chulalongkorn University, for their encouragements and helps.

Finally the author wishes to extend her thanks to Chulalongkorn
University Graduate School for granting her partial financial support

(seven thousand Baht) to perform this investigation.



Contents

Abstract (Thai) +....s8.% aiolas o0 aies St e Tl e s e e 54 NG e e G

Abstract (English) is:cesscceas o b P e e SR e e b e e

Acknowledgements ........ceccceccccccnns e MR SRR ) e e .

Contents .....cccccccosns slessessevedsneis soeves e esssrssces e -

List of Tables ..seeavioia S R LR g e Lo T R iaeds &

List of Figures ....... BRI NN T A AT SR e e x
Chapter

I Introduetiopfci oo/ Lo « s o R T i

II - Bigtorical P, .4 ks kietlsA RS B O L b S P v

Coumarins
Introduction to Coumarins ........ Sie eatee & e
Classification'of Coumarins ....cecece.. . o'

Biosynthesis of Simple Coumarins ........ ..
Physiological Activities of Coumarins .....
Distribution of Simple Coumarins in Higher’

PLAIE " s i i e esbosiniessvmioinmedas dsssvde -
Coumarins in CompoSitae ..c.cceeeecceccesa .

Coumarins Isolated from Species of Ageratum

Flavonoids
Introduction to Flavonoids ............ seee
Classification of Flavonoid Compounds ... ..
Biosynthésig of Flavonoids  ....sueesseses o "
Biosynthesis of Flavones ......cccceceece= .

Function of Flavonoids ... s ee s e o sgiesn e 5

10

10
11
20

25

30
34

34

35
37
49
52

54



Chapter

IIY

Relation between Structures and Functions of

PIAVONOLAB -ierieinis sosiavovionion snssisne s om ;..
Physiological Activities of Flavones .......
Distribution and Chemotaxonomy of Flavonoids
Distribution of Flavones in Higher Plants ..
Flavones in the Compositae .....ccceeeececn.
Flavones Isolated from Species of Ageratum
The Occurence of Chemical Compounds in

Ageratum conyzoides Linn. .....ceeeecaen.

Experimental ...ecvccccccccccs NFPEE e Pk s s e 8

Source of Plant Materials ...ccccccececcccas
Preliminary Phytochemical Screening ... .....
Screening for Coumarins ...... ; ..........
Screening for Flavonoids ....ceceeeecennn
General Techniques ...cccieececeercenncenceaas
i Thin Layer Chromatography (TLC) ......
2. Codumny ChromatogeaphyrUCC) oveie e eoeas

3. Preparative Thin Layer Chromatography

4. Physical Constant ............. b o e 50008
Do s SPRCELOBCOPY ‘cvsve sssvwssscissinsiessesns
Extraction and Isolation eeececececcccss ORP-

1. Extraction of Crude Coumarins and Some

Flavonoids .ccecsescssosecs S e e e s “
2. The Isolation of Coumarin ......ccc....
3. The Isolation of Flavonoids ....<.....

Characterization of Isolated Compounds .....

ix

Page

55

56

27

58

58

60

63

66

66

66

66

67

67

68

68

69

69

70

70

70

72

73



Chapter Page
1. Co1 ............... aia AT e B S RIS & ke e : 73
2. fl1 ................... S PRI saay 74
3. fl2 ............... iy 75
TV DisoMaEioN il s Giah wh v’ e a5 6w e vie @ iiasioke o b oo ainimlo 77
Discussion on The Extraction Procedure ...... T
Discussion on Structure Elucidation ......... 78
Discussion on Chemotaxonomy ...c.ccecececcecccccos 84
V  Conclusion and Recommendation ..... bas de on b e ML 85
References ..... e Sera o SRR v el v b ORI o v »aTRl6 o 4 aie eis Bdlaleieies @ 87
ApPendiX . voeecceseosseiie o oy Blanle s wnie ~gy, SRS o B R T R 102

NIRRT L iiaiisiesianse e b e ol T o RN N, R S R i D R 131



Table

List of Tables
Page
Medicinal Properties of Ageratum conyzoides Linn. ...... 3
Biological Activities of Ageratum conyzoides Linn. ..... 6
The Distribution of Simple Coumarins in Higher Plants .. 31
Flavones Isolated from Species of Ageratum ............. 61

The Occurrence of Chemical Compounds in Ageratum conyzoides



List of Figures

Figure Page
1 dwu¥NdWn Ageratum éonyzoides Linn., Compositae ..... 9
2 Formation of shikimic acid ...... oroie shea o S Sieie. dage ale sieinie v 23
3 Pathways from trans-cinnamic acid to coumarins ....... L
4 Biosynthetic ‘pathways to-£lavonoids ‘c.iassesesncescsoses 50
5 Interconversions of flavonoid compounds .....c.ccceceeq. 51
6 General pattern of flavone biosynthesis from chalcone he
7 Possible route for the conversion of a chalcone into a

Elavone .. ... % SPTS ATE NTNE R oos einib aih e lbiece She il el 53
8 Mass fragmentation of Co1 .................. o ST A Safts (°
9 Protdn chemical shift assignments of Co& ........ P n i 79

10 Mass fragmentation of fl1 ..... | AR e R ALy e s e te 81

11 Proton chemical shift assignments of fl1 ........... s ats . a0

12 Mass fragmentation of le ...... R PR 8 AR T 83

13 Proton chemical shift assignments of fl2 o B e wee a8

14 Major pathways to natural products of the €ompositae

which’ aitino acid 18 the PreCUrBOr: «.eiis s sieaivsiaeass s, 103

15 Thin layer chromatogram of crude extract ......c....... 104
16 Thin layer chromatogram of crude extract from combined

traction C “iaees cedsinE e nne ke b LR wieikis 6008 ¢ Be s sner 105
17 Preparative thin layer chromatogram of fraction Cf .... 106
18-22 Thin layer chromatograms of Co1 SRS AN R DN B g T 107-111
23-27 Thin layer chromatograms of fl1 and fl2 S S i e b 112-116
28 Ultraviolet absorption spectrum of Co1 ...... s ale Sakm stelar TR ET
29 Infrared absorption spectrum of Co1 in potassium bromide



Figure

30

31

32

33

34

35-36

3

38

39

40

41

. Ultraviolet absorption spectrum of fl1

xiii

Page
Proton nuclear magnetic resonance spectrum of Coy ---.-.. 115
Mass spectrum of Co, ........... B e gl AT S e 120
Ultraviolet absorption spectrum of fl1 ......... vip retie 121
Infrared absorption spectrum of fl1 in potassium bromide
s b1 1o BRI Y ] 7S aaawie U P e e e e S e s 122

Proton nuclear magnetic resonance spectrum of fl1 ol Lie E 23

Expansion of proton nuclear magnetic resonance spectra

. Mass spectrum of fl1 DVEEPREA, A o cBondit SRR N IR e 126

g srrrrescceseeean

Infrared absorption spectrum of fl2 in potassium bromide

Proton nuclear magnetic resonance spectrum of  fl

Mass spectrum of fl2 .................................. 130



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

