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(BIOACTIVE CHEMICAL CONSTITUENTS FROM CHISOCHETON
PENDULIFLORUS AND CF. AGLAIA ERYTHROSPERMA)
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Chemical investigation of the leaves, wood and stem bark of Chisocheton penduliflorus
Planch. ex Hiern (family Meliaceae) led to the isolation of three aromadendrane sesquiterpenes, namely
14-hydroxyviridiflorol, (-)-108,13,14-trihydroxy-allo-aromadendrane and a new derivative, five
dammarane triterpenes: dammaradienone, cabraleadiol, eichlerialactone, cabralealactone and
cabraleahydroxylactone, a hexanortriterpene, hollongdione, two coumarins, scoparone and scopoletin, a
chromone, 5-hydroxy-7-methoxy-2-pentylchromone, along with vanillic acid, ethyl orsellinate and
P-sitosterol glucoside. Investigation of the leaves, fruits and seeds of another meliaceous plant,
cf. Aglaia erythrosperma C.M. Pannell yielded two dammarane triterpenes, ethyl eichlerianoate and
aglinin A, and two coumarins, scoparor{e and scopoletin. Futhermore, an aglalactone,
5,6-desmethylenedioxy-5-methoxy-aglalactone, and a flavagline, 4’-demethoxy-3",4'-methylenedioxy-
methyl rocaglate, were also isolated. The structure determination of these compounds was
accomplished by spectroscopic methods, including UV, IR, MS and NMR, and comparison with
previously reported data. Cabraleadiol, cabraleahydroxylactone, cabralealactone, eichlerialactone,
14-hydroxyviridiflorol,  (-)-108,13,14-trihydroxy-allo-aromadendrane, a 3:2 mixture of
14-hydroxyviridiflorol and 14-hydroxyepiviridiflorol, 5,6-desmethylenedioxy-5:methoxy-aglalactone,
4’-demethoxy-3",4'-methylenedioxy-methyl rocaglate and ethyl eichlerianoate exhibited
antituberculosis activity. Cabraleadiol, cabraleahydroxylactone, cabralealactone, eichlerialactone,
5,6-desmethylenedioxy-5-methoxy-aglalactone, 4'-demethoxy-3",4"-methylenedioxy-methyl rocaglate,
ethyl eichlerianoate and aglinin A displayed cytotoxic activity, whereas cabraleahydroxylactone,
5,6-desmethylenedioxy-5-methoxy-aglalactone, 4’-demethoxy-3',4 "-methylenedioxy-methyl rocaglate
and aglinin A also showed anti HSV-1 activity. Furthermore, 4'-demethoxy-3",4'-methylenedioxy-

methyl rocaglate exhibited antimalarial activity.
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and Natural Products Advisor’s signature

Academic year 2006 1 Co-advisor’s signature. .. M Sl




vi
ACKNOWLEDGEMENTS

I would like to express my deepest gratitude to my thesis advisor, Associate
Professor Dr. Ekarin Saifah of the Department of Pharmaceutical Botany, Faculty of
Pharmaceutical Sciences, Chulalongkorn University. I greatly appreciate his valuable
advice, kindness, patience, and _constant encouragement throughout my research
study.

I am very thankful to my thesis co-advisor, Associate Professor Dr. Rutt
Suttisri of the Department of Pharmaceutical Botany, Faculty of Pharmaceutical
Sciences, Chulalongkorn University for his help and valuable suggestions in several
matters, especially on the interpretation of NMR spectra.

My appreciations are extended to Professor Dr. Tsutomu Ishikawa of the
Graduate School of Pharmaceutical Sciences, Chiba University, for his kindness,
hospitality and guidance during my research at Chiba University, Chiba, Japan and to
Dr. Takuya Kumamoto for his advice and useful assistance on the operation of NMR
apparatus.

I would like to thank all members of my thesis committee for their
constructive suggestions and critical review of this thesis.

I am particularly indebted to the Thailand Research Fund (TRF) for financial
support (grant no. PHD/0161/2544) through the 2001 Royal Golden Jubilee Ph.D.
program.

I would also like to acknowledge a partial financial support by a grant from
the Biodiversity Research and Training Program (BRT) and BIOTEC laboratories,
NSTD, Thailand for the evaluation of antituberculosis, antimalarial, antiviral and
anticancer activities of plant extracts and pure compounds.

On the personal side, I would like to thank previous/present graduate students
and all staff members of the Department of Pharmaceutical Botany, Chulalongkorn
University for their friendship, kind support and encouragement throughout the period
of my study.

Finally, I would like to express my special and deepest appreciation to my

family for their love, understanding and encouragement.



CONTENTS

Page
ABSTRALCT (THAL) . vainvsasamsssisissssniernsssmovisrimassassivesss svadeissaes iv
ABSTRACT (English) < :ccciimninniimsvnasvivsssasiis dovvavisssnassdsdos \%
ACKNOWLEDGEMENTS .....ouiiiitiiiitiiiiiiiiiiieniitnieeieneenncnaenn vi
CONTENTS .iovvivissiisonssssosssmsesoioinssiosisessss ssomuese sos s aodinns vii
EIST OF TABLES ii.ivsiisvmnsissnnnnibmnniaismimmsiaemiismasems Xiii
EISTOE FIGURES ....ouuusmmsnmons e o e s seeas s Xvi
TXST OF SCHEMES .civcvvsisvinimiviisimsinssios st soinevines XXX
LIST OF ABBREVIATIONS AND SYMBOLS .....cccoviiiiiiiiiiinininnnn. XXXi
CHAPTER

I INTRODUCTION ..ovvinoles oipns o et vis s ssivdsirssanaivosdareis 1
JI HISTORICAL isuviimsonnennatt e b« O mas s sis.acnwsnson s s2vs s sinsnns 9
ML EXPERIMENTAL :c....co e o/ 47 diis - D R Mss s svvsisnan s wwavadniinns 72
1. Sources of Plant Mateflals /. /. (oro. . iu i ade Ny oo ossrsesssssssssassssnanne 72
2. Qeneral Techniques: ol ./ . LB .. NS B s wsvasumssusmsanansnswsasas 72
2.1 BOIWEHES <cvvisvsnad il XTIy s 30\ S Neaineis simions s iisdaspunaioniinse 72
2.2 Analytical Thin-Layer Chromatography (TLC) ..............cccuu.... 72
2.3 Cohumn Chron ey BN vsavanesasnobeniass 72
2.3.1 Vacuum Liquid Column Chromatography ...................... 72
2.3.2 Column Chromatography (CC) ......cccccovviiriiiininiininnnne 73
2.3.3 Gel Filtration Chromatography ............cccvveiiiieininennnnnn 73
2.4 SPECITOSCOPY .+ uvvenrertenetaeeieetseesersseinsenseenseenseaseaneeneens 73
24,1 Hhraviolet (LIV) SPECHE. . ccaiwinssssmmssmisississmsssmen b wems 73
242 Infroped (TR ) SPEEHE st 74
2.4.3 MaSS SPECITa.....ccveiiiriireeriiiiieesistiesaesssessssessssesssssesssssssassssees 74

2.4.4 Proton and Carbon-13 Nuclear Magnetic Resonance
("Hand PC NMR) SPeCtra ..........cvvveveeeeeeeeeeeeeeeenraennn, 74
2.5 Physical Properties ...........ceueuiiinininininieireeiieieisenenenennns 74
2.:5:1 Melting Poitits «..ovviimmvisivnisummernmsiatiosasssdsnnnanses 75
2.5.2 Optical ROtationS. ........cuevniririniiiieeieeiiiecieicieeaeaas 75
3. Extraction and ISolation .« unsamiinmmmsisiinaveasassasiii 75

3.1 Extraction and Isolation of compounds from the leaves of



CHAPTER Page
Chisocheton penduliflorus...............ccveiiiiniiiininnininieniiannennn 75
3.1 1 EXHECHORN «.vusisinsmssenivsorssnssssnemmnsns sunsnenawsnmnnsssaossnsh 75

3.1.2 Isolation of Compounds from the Hexane Extract
of C. penduliflorus Leaves ..........cccceveiniininiiiiniiinninnnnn 75
3.1.2.1 Isolation of Compound CP-1 (Hollongdione) ......... 76
3.1.2.2 Isolation of Compound CP-2 (Dammaradienone) ..... 76
3.1.3 Isolation of Compounds CP-3 from the CHCl; Extract

of C. penduliflorus LEaves i iviessanivvessusassass sonsmnpsssuns 76
3.2 Extraction and Isolation of compounds from the wood of
Chisocheton penduliflorus ............ccovueuiiuiuiieaniiiiiineniinenanns 77
321 EXtraction ....v.. O \REH £l s ssvnssnasssssinnsonseasvasmsinamss T
3.2.2 Isolation of Compounds from the Hexane Extract
of C. penduliflorus Woods ..........oueviiriiinuininneieiainenn 77
3.2.2.1 Isolation of Compound CP-3 (Cabraleadiol) ............ 78

3.2.2.2 Isolation of Compound CP-4 (14-Hydroxyviridiflorol) 78
3.2.3 Isolation of Compounds from the CHCl3 Extract

Of C. penduliforiss YRR o . i st s vvvvveivsviasvmssvssnasnoe 78
3.2.3.1 Isolation of Compound CP-4

(14-Hydroxyviridiflorol) .......cccccvveiniiniineinennnnnn, 79
3.2.3.2 Isolation of Compound CP-5

(14-Hydroxyepiviridiflorol)..............cccevieninenn.n. 79
3.2.3.3 Isolation of Compound CP-3 (Cabraleadiol) ........... 79
3.2.3.4 Isolation of Compound CP-6 (Eichlerialactone) ....... 79
3.2.3.5 Isolation of Compound CP-7 (Cabralealactone) and

CP-8 (Cabraleahydroxylactone) ..........c..ccceveuvennnne. 80

3.2.3.6 Isolation of Compound CP-9 (Scoparone),
CP-10 (Scopoletin), CP-11 (Vanillic acid),
CP-12 (p-Sitosterol glucoside) and CP-13
((-)-108,13,14-Trihydroxy-allo- aromadendrane) ........ 80
3.3 Extraction and Isolation of compounds from the stem bark of
Chisocheton penduliflorus ................c.ccoeuviiueeuiiiiiinninennnnnn, 81
3.1 EXURCHOB v cissiisns s s s SRS e P A s SR e e m 81



ix

CHAPTER Page
3.3.2 Isolation of Compounds from the Hexane Extract
of C. pendulifioriis Stem DAk ... ciiocossersnssrevsaronsesssnssasas 81
3.3.2.1 Isolation of Compound CP-14
(5-Hydroxy-7-methoxy-2-pentylchromone) ........... 82

3.3.2.2 Isolation of Compound CP-4 (14-Hydroxyviridiflorol) 82
3.3.3 Isolation of Compounds from the CHCl3 Extract
of C. penduliflorus Stembark ............cccovviiiiiiiiiiiinin, 82
3.3.3.1 Isolation of Compound CP-15 (Ethyl orsellinate), CP-3
(Cabraleadiol) and CP-8 (Cabraleahydroxylactone) .... 83
3.3.3.2 Isolation of Compound CP-9 (Scoparone) .............. 84
3.3.3.3 Isolation of Compound CP-12 (f-sitosterol glucoside).. 84

3.4 Extraction and Isolation of compounds from the leaves of

cf. Aglaia erythroSPesmEy 7y & i agag s s+ ++ s ssvasosssnsssasnssasinamss 84
3.4.1 Extraction . o .20 L0 Jab R ans MBs i3 65iums vo s vivasshaslonsen 84
3.4.2 Isolation of Compounds from the Hexane Extract of
cf. Aglaia erythrosperma Leaves ..............cccceevuveinininnnn 85
3.4.2.1 Isolation of Compound AE-1(Cabraleadiol) ............ 85
3.4.2.2 Isolation of Compound AE-2
(Caaaleahydroxviactone) D&l .....cvvivuiviniioninsoaaion 86
3.4.3 Isolation of Compounds from the CHCI; Extract of
cf. Aglaia ervilrospermg LEAVES ..o a/ivsvseiresionssansssnnsonas 86
3.4.3.1 Isolation of Compound AE-3 (Scoparone) ............c.... 86
3.4.3.2 Isolation of Compound AE-4 (Aglaialactone)........... 87
3.5 Extraction and Isolation of compounds from the pericarp of
. Aglaia eryIRrOSPRrma .vivivvsivisnsvissinisssvmnvaimsse s s 87
3.5.1 EXtTACHON ...ccverererarssmmmnrsrrsrsosnsassnrosssvarsssssnvacnssumensse 87
3.5.2 Isolation of Compounds from the Hexane Extract of
cf. Aglaia erythrosperma Pericarp...............cccoevvnivenannn.. 87
3.5.2.1 Isolation of Compound AE-1 (Cabraleadiol) ............ 88
3.5.2.2 Isolation of Compound AE-2
(Cabraleahydroxylactone) ............c.ccceeevvinininnnnnne. 88

3.5.2.3 Isolation of Compound AE-5
(Ethyl eichlerianoate) ..............coevviieiiniiniinennnnnnn. 88



CHAPTER Page
3.5.2.4 Isolation of Compound AE-6
(Eichlerialactone) ..........c.eeeeeieeiiiniininiininninnnenns 89
3.5.3 Isolation of Compounds from the CHCI;3 Extract of

cf. Aglaia erythrosperma pericarp. ...........cccoeeveiiiniienaennns 89
3.5.3.1 Isolation of Compound AE-7 (Aglinin A) ................ 90

3.5.3.2 Isolation of Compound AE-1 (Cabraleadiol)
and compound AE-2 (Cabraleahydroxylactone). 90
3.5.3.3 Isolation of compound AE-8 (scopoletin) ................ 90

3.6 Extraction and Isolation of compounds from the seeds of
cf.. Aglaia erythrosperma .................cccooveviiniiiiiiiiiiininiininnn 91
3.0.1 BXHACHON .c.ovouaNRI gt s s snansinninnsnnesamevamonanmne sgas 91

3.6.2 Isolation of Compounds from the Hexane Extract of

cf. Aglaia erythresppyma SeetSs . ... ceoevecereceienrissasananes 91
3.6.2.1 Isolation of Compound AE-9 (Cabralealactone)......... 92
3.6.2.2 Isolation of Compound AE-1 (Cabraleadiol) ............ 92

3.6.2.3 Isolation of Compound AE-2
(CabrdleghydBORWIREIONE) . ovcviviisiisriciirmnsnannans 92
3.6.2.4 Isolation of Compound AE-6 (Eichlerialactone)......... 92

3.6.3 Isolation of Compounds AE-10 from the CHCl3 and MeOH

Extracts of cf. Aglaia erythrosperma Seeds ....................... 92
4. Physical and Spectral Data of Isolated Compounds ........................ 108
4.1 Compound CP-1 (Hollongdione) ..........ccecevuiiiiiiiiiiiininennn. 108
4.2 Compound CP-2 (Dammaradienone) ...........cceeveeeueeniinaennnnnn 108
4.3 Compound CP-3 (AE-1) (Cabraleadiol) ............ccceevvivivninnnnn. 108
4.4 Compound CP-4 (14-Hydroxyviridiflorol) .....................coc... 108
4.5 Compound CP-5 (14-Hydroxyepiviridiflorol) ...............cceennee. 109
4.6 Compound CP-6 (AE-6) (Eichlerialactone) .................ccceeaes 109
4.7 Compound CP-7 (AE-9) (Cabralealactone) ..................c.c.uu... 109
4.8 Compound CP-8 (AE-2) (Cabraleahydroxylactone) .................. 109
4.9 Compound CP-9 (AE-3) (Scoparone) ............cccevevuerernenennnnn. 110
4.10 Compound CP-10 (AE-8) (Scopoletin) ...........ccccoeveuninennnnnns 110

4.11. Compound CP-11 (Vanillic: acid) . .v.viassmnninsmmssvavonsinssssnmie 110



X1

CHAPTER Page
4.12 Compound CP-12 (B-Sitosterol glucoside) .........ccevevvereeveresunniennnns 111
4.13 Compound CP-13

((-)-108,13,14-Trihydroxy-allo-aromadendrane)..................... 111
4.14 Compound CP-14 (5-Hydroxy-7-methoxy-2-pentylchromone) .... 111
4.15 Compound CP-15 (Ethyl orsellinate) .............coceviviiiininininns 111
4.16 Compound AE-4 (Aglaialactone or
5,6-desmethylenedioxy-5-methoxy-aglalactone) ..................... 112
4.17 Compound AE-5 (20S,24R-Epoxy-25-hydroxy-3,4-seco-
5a-dammar-4(28)-en-3-ethylester) or (Ethyl eichlerianoate) ........ 112
4.18 Compound AE-7 (Aglinin A) ......cceceeeimeenicnennesiiscsiecassssessnssaens 112
4.19 Compound AE-10 (4" -Demethoxy-3",4"-methylenedioxy
“MEthy] TOCAGIALE ) ames i ones oo Gt Lassssssissssnssissssnsivassasasasasnsasisn 113

5. Evaluation of Biological ACHVItIES . . ..cviiiaarernriiiiiiiiiininininicicanecns 114
5.1 Determination of antimycobacterial activity .........ccceecevvmrerercrniunnes 114
5.2 Determination of antimalarial activity ............ccoevviieiieiiinennenn 114
5.3 Determination of cytotoXic actiVity .........ccoeeviueninineinnneninennn 115

5.3.1 Human small cell lung carcinoma (NCI-H187) .............. 115

5.3.2 Human epidermoid carcinoma (KB) and breast cancer (BC) 115

53 3N ero cal A e B e 116

5.4 Determination of anti-herpes simplex activity ...................ceuis 116

IV. RESULTS AND DISCUSSION... o¢. oo i onsamssossssiansssssinssassassssssssssosnss 118
1. Structure Determination of compounds Isolated from Chisocheton

B e T e 118

1.1 Identification of compound CP-1 ...........ccoiiiiiiiiiiiiiieinnnnn. 118

1.2/ 1dentification of compound CP-2 ......civsusissssvusssainsiniss ssmse 121

1.3 Identification of comipounad CP=3 iuisvsisasvisnisiivsssissvssssmiviie 124

1.4 Identification of compound CP-4 .............cevviiiiiiiiiiiiinennnn. 128

1.5 Tdentification of componnd CP=5 ...ccuunnnsisasiniiisas sans 131

1.6 Identification of compound CP-6 ............c.ccccevivieiininiininnnnn. 133

1.7 Identification of compovnd CP-7 .....ccuisessunisivismsussssasssins 136

1.8 Identification of compound CP-8 ..........c.cevvivininiiiiiininininnnnn 139

1.9 Identification of compound CP-9 ............c.ccoiviininiiiiniiinnnen. 142

1.10 Identification of compound CP-10.........ccccevviviriniiinininannnnn. 145



xii

CHAPTER Page
1.11 Identification of compound CP-11 .........ccoviiiiiiiiniiniiinn.. 148
1.12 Identification of compound CP-12 .......ccocvviiiiiiiiiiiiiininnnnn. 150
1.13 Identification of compound CP-13 ........cccciiiiiiiiiiiniiiniannes 153
1.14 Identification of compound CP-14 .............cccoiiiiiiiiiiiinnnn. 156
1.15 Identification of compound CP-15 ........cccvviiiiiiiiiiiininnnnnn.. 158
2. Structure Determination of Compound Isolated from
of. Aglaia ervihrOspermia. .o isvasvmpii ssyorascvivanivaisvossinsanann e 160
2.1 Identification of compound AE-4..........ccccoiiiiiiiiiiiiiiiiniinnn, 160
2.2 Identification of compound AE-5.........ccoooiiiiiiiiiiiiiiiins 163
2.3 Identification of compound AE-7......... cooeeviiiiniiiiiiiinenannnns 166
2.4 Identification of compound AE-10 ......c.cocviiiniiiiiiiiiiiiiiininnne. 169
3. Bioactivity evaluation of compounds isolated from
Chisocheton penduliflorus and cf. Aglaia erythrosperma ................. 173
3.1 Bioactive compounds from Chisocheton penduliflorus ............... 173
3.1.1 CytotficitY/aCFEEEY . 5 e w0 N v scsasvvss snvsssnvons saneiss 175
3.1.2 Antituberculosis aCtiVIty ........cocvuiiniiniiniiniiniininn.. 175
3:1.3 Anti HON YL aclIWIE . .00 Noimven s cnssiminan snssmiasses 175
3.2 Bioactive compounds from cf. Aglaia erythrosperma .................. 176
3.2.1 CytotoXiCity @CHIVILY ...oveuriiiinienieeeneeneenneneneanenns 176
3.2.2 AntitgiRErclosIS aChVItY Bl . o iovvvricinmisnssnvasaons 178
3.2.3 Anti HSV-1 activity ...ccoveviniiiiiiiiiiiiiiiieeieen, 179
3.2.4_Antimialarial 00VIEY . oovsssiummismmmmrsssmsssonississs 179
V. CONCLUSION :uauevis sivviauasimmessnissmenssasissnsiss s e neissss 180
REFERENCES ........ccititiiietnienteernraeensesnsaresasensnsnsssnsassssnsnsnsnssnes 182
APPENDICES: . o0 0mausomasainissi s anmmiossions sasss ssms am su s S5 sinis s sssaanis 198



xiil

LIST OF TABLES
Table Page
1 Subfamilies of MeHacear .. .coivianniismannsnvisiis i vessermanessvass 1
2 The distribution of triterpenoids in Chisocheton spp. ............ccccoeuvnnn. 9
3 Distribution of dammarane-type triterpenoids in the Meliaceae ............ 16
4 Distribution of aromadendrane — type sesquiterpenes in plants ............. 31
5 Distribution of flavagline compounds in the family Meliaceae ............. 48
6 Combined fractions from hexane extract of C. penduliflorus leaves ....... 76
7 Combined fractions from hexane extract of C. penduliflorus woods ....... 78
8 Combined fractions from CHCI; extract of C. penduliflorus woods ........ 79
9 Combined fractions from hexane extract of C. penduliflorus stem bark.... 81

—_—
—

—
(39

13

14

15

16

17

18

19

Combined fractions from CHCI; extract of C. penduliflorus stem bark.... 83

Combined fractions from hexane extract of cf. Aglaia erythrosperma

()5 P 4 44 / B7~ T \ NN~ ey 85
Combined fractions from CHCl; extract of cf. Aglaia erythrosperma

ICBVES i ivsinnnviovsseialloffo f ol e e s s 5 s s uv s ssimeniisusiny s obs 86
Combined fractions from hexane extract of cf. Aglaia erythrosperma
DBTICAT . ccoavunsinsiniwininsionss e i 416 S S i S S s S AT 88
Combined fractions from CHCl; extract of cf. Aglaia erythrosperma

1o gy Y S Yt RS 89
Combined fractions from hexane extract of cf. Aglaia erythrosperma

QECHS ... o rcomrmne g snn e mmns s onmnn s ol e s nnss vo mm R R R RS A 91
NMR spectral data of hollongdione (compound CP-1)

(CDCl3, 500 MHZ) .o e eeeeeeee e e e e e e e e e e e eeeaeeeeeeneaaes 120
NMR spectral data of dammarandienone (compound CP-2)
(CDCL-S00MHZ) .. covusisnsosnsnminimmisnnsssavesssssmsssosesssinsdmms i 122
Comparison of 'H and '*C NMR spectral data of cabraleadiol and
compound CP-3 (CDCl3, 500 MHZ) .....c.coviiiiiiiiiiiiiiiiieiienen, 126
Comparison of 'H and '>C NMR spectral data (in CDCls, 500 MHz)

of 14-hydroxyviridiflorol and compound CP-4 ................c.cenvenennns 130



Xiv

Table Page

20 'H and *C NMR spectral data of compound CP-5

(14-hydroxyepiviridiflorol) (in CDCl3, 500 MHZ) .........coooviiiininin. 132
21 Comparison of NMR spectral data of eichlerialactone and compound

CP-6 (CDCl3, SO0 MHZ) ...vviiniiiiiiiiiiiiiiiiiiieiiiccsseeeeecne e 134
22 Comparison of NMR spectral data of cabralealactone and compound

CRTCDC, SO0 MBIZY .o savsisismaisssmimmiausieiiasmatimmmamae 137
23 Comparison of NMR spectral data of cabraleahydroxylactone

and compound CP-8 (CDCl; 500 MHZ) ...ciuiessivsivisisssnsrovmsansnss 140
24 Comparison of NMR spectral data of scoparone and compound CP-9

(EDECLs, 500 MHEZJ <. sominamnimmnmsmminis s s v s s 144
25 Comparison of NMR spectral data of scopoletin and compound

CP-10/(DMSO-di, SO0 NEBB=SS. .. 5« St n ov0 50 vsivnsasansssomarsnssmnss 147
26 Comparison of NMR spectral data of vanillic acid and compound

CP-11 (DMSO-ds, S00 MHZ) ....ooiiiiiiniiiiiiiieiiiiieiiseneniesieenann 149
27 Comparison of *C NMR spectral data of $-Sitosterol glucoside

and compound CP-12 (DMSO-dg, 500 MHZ) ........ccevvviiiiiniinincnnnnn 152
28 Comparison of 'H and '*C NMR spectral data of

29

30

31

32

33

(-)-108,13,14-trihydroxy-allo-aromadendrane and compound

CP-13 (CDCl5, 500 MHZ) - rerererrrrrrerrrereresyip)e s s sosesssssassasessasssse 155
Comparison of 'H and "*C NMR spectral data of 5-hydroxy-7-
methoxy-2-pentylchromone and compound CP-14 (CDCl3, 500 MHz) .. 157
Comparison of NMR spectral data of ethyl orsellinate and

compound CP-15 (CDCl3, 500 MHZ) ......ovvniiniiiiiiiiiiieeiieneeane 159
Comparison of NMR spectral data of aglaialactone and compound

AE-4 (CDCI3, 500 MHZ) ..ottt enaee e 162
NMR spectral data of ethyl eichlerianoate (compound AE-5)

(CDCls; SUOMHZ) ooivviniinivesscssssnsssssnnssamssannnsasansnssssnesssnnassnes 165
Comparison of NMR spectral data of aglinin A methylester and

compound AE-7 (CDCl3, 500 MHZ) .......ccviininiiiiiiiieieiciieea. 167



XV

Table Page
34 Comparison of NMR spectral data of 4'-demethoxy-3'.4'-
methylenedioxy-methyl rocaglate and compound AE-10
(CDEC L 500 MEZY o oo s iasnsnmsoimisasviss 171
35 Bioactivities of compounds isolated from Chisocheton penduliflorus .... 174

36 Bioactivities of compounds isolated from cf. Aglaia erythrosperma



Figure

~N O v B

10
11a
11b

llc

12

13a

13b

14

15a

15b

15¢

Xvi

LIST OF FIGURES

Chisocheton penduliflorus Planch. ex Hiern

AYFIUNS .. .. .o oossnsntssssivines omsavi s cavies (e RV s Gaa Vs Fepasasns 7
cf. Aglaia erythrosperma C.M. Pannell A) Stem and bark, B) Leaves,

C) Frutts With kY IRex .o vvavinminnaisssasnusisseisasserssaisss 8

Chemical structures of triterpenoids found in Chisocheton spp.

Chemical structures of dammarane — type triterpenoids in the Meliaceae 24
Chemical structures of aromadendrane — type sesquiterpenes in plants .. 37
Chemical structures of flavagline compounds in the family Meliaceae ... 57
Structure of compounds isolated from leaves, wood and stem bark

Of C. pendulifloruis ... . o g ek sioonsiiaignss s seesssasenssssnssnssasanssss 106

Structure of compounds isolated from leaves, pericarp and seeds of

cf. Aglaia erythroSpetMal. | L o s A NN s sssscisssssnesssossvossioss 107
IR Spectrum of compound CP-1 (KBrdisc) .......ccocvuvueniniiiinnnnnn. 199
ESI Mass spectrum of compond&P»1 ... . c..coiiiiiiaiiionninniiiee 199
'H NMR (500 MHz) Spectrum of compound CP-1 (in CDCl).......... 200
'H NMR (500 MHz) Spectrum of compound CP-1 (in CDCl3)

(expansion 8 0.78-1.23 PPIM)......uiurneieiiiinieineieieiiieiiiiaiacneaenes 200
'H NMR (500 MHz) Spectrum of compound CP-1 (CDCls)

(expansion O 1L24-1.80 PO} . ccoviiigarisn s ssinnmnsing 201
13C NMR (125 MHz) Spectrum of compound CP-1 (in CDCl3)......... 201
DEPT 135 Spectrum of compound CPel .. ...coivvnimmmsnsanissisivasssnss 202
DEPT 135 Spectrum of compound CP-1 (expansion & 49.0-55.5 ppm)..202
'H-"H COSY Spectrum of compound CP-1................ovuruuennnnnnnnns 203

HMQC Spectrum of compound CP-1
(expansion 8y 0.7-1.1 ppm, 8¢ 14-20 Ppm)....c.eevieininiiiiiiirnieenennn, 203
HMQC Spectrum of compound CP-1
(expansion 8y 0.8-1.8 ppm, 3¢ 18-37 ppm).......ceuvviriinenininineannnns 204
HMQC Spectrum of compound CP-1
(expansion dy 0.8-2.7 ppm, 8¢ 30-60 ppm)......ceevvieiiiniirinianinennnn. 204



Figure

16a

16b

16¢

16d

16e

16f

16g

16h

16i

17

18

19

20a

20b

20c

21

22a

22b

23

Xvii

Page
HMBC Spectrum of compound CP-1
(expansion 8y 1.85-2.7 ppm, 8¢ 13-29 ppm)......ccccimsssvsvsnsesnscssesns 205
HMBC Spectrum of compound CP-1
(expansion 8y 1.85-2.7 ppm, 8¢ 30-60 ppm) .....evvivinininiiiinninanans 205
HMBC Spectrum of compound CP-1
(expansion 8y 1.85-2.7 ppm, 8¢ 200-220 ppm) ....eenvinineieineninininn 206
HMBC Spectrum of compound CP-1
(expansion 8y 0.80-1.10 ppm, 8¢ 13-29 ppm)......ccevvivr veniiiininnnnn. 206
HMBC Spectrum of compound CP-1
(expansion dy 0.80-1.10 ppm, 8¢ 30-60 ppm) .....cevvvvviiiiiiinrnnnnnn. 207
HMBC Spectrum of compound CP-1
(expansion dy 0.80-1.10 ppm, 8¢ 207-220 ppm) ....c.ovvinviniinininannen. 207
HMBC Spectrum of compound CP-1
(expansion 8y1.10-1.75 ppm, 8¢ 207-220 Ppm) ...vvvvviniiiiinininnninns 208
HMBC Spectrum of compound CP-1
(expansion 8y1.10-1.75 ppm, 8¢ 30-60 ppm) ....cvvviviiniiiniiiniiinann 208
HMBC Spectrum of compound CP-1
(expansion 8y1.10-1.75 ppm, 8¢ 13-30 ppm) ....ceevviriniineiiiiniiannn, 209
NOESY Spectrum @fcompound CP-1.__.._ D@\, .....coeiiioiaromionsnse 209
IR Spectrum of compound CP-2 (KBr diSc).......oeeveeeeneeenineananennns 210
ESI Mass spectrum of compound CP-2..........ccccooiviiiiiiiininiinnnn 210
'"H NMR (500 MHz) Spectrum of compound CP-2 (in CDCl3).......... 211
'H NMR (500 MHz) Spectrum of compound CP-2 (in CDCl3)
(expansion 8 0.84-1.69 PP ...o.viisssssssavevsissussaivesnssorsssdsisss 211
'H NMR (500 MHz) Spectrum of compound CP-2 (in CDCl3)
(expansion & 1.80-5.15 PPM)......oueiiiniiiieieeieieeeeeeeeaeneans 212
3C NMR (125 MHz) Spectrum of compound CP-2 (in CDCly)......... 212
DEPT 135 Spectrum of compound CP-2.........c.ccovvviiiiiniiiniinnnnn. 213
DEPT 135 Spectrum of compound CP-2
(SEpansion o TOOCISE PRI covvnissniirsivnsimimssmuminasssessyse 213
'H-'H COSY Spectrum of compound CP-2.............cceevueeerernn.n, 214



Figure

24a

24b

24c

24d

24e

24f

25a

25b

25¢

25d

25e

25f

25¢

25h

251

25i

26a

Xviil

Page
HMQC Spectrum of compound CP-2
(O3 0:8-2.3 ppiii; 86 19:33 PPM): cocnvvivimaninmnis imssasamesssssseswsss 214
HMQC Spectrum of compound CP-2
(On 0.7-1.7 ppm, 8¢ 14-28 PPM)...nvvviniininiiiiiiiiiiiiiiinenennenenaaens 215
HMQC Spectrum of compound CP-2
(expansion 8y 0.7-1.7 ppm, 8¢ 28-60 ppm)......ccevvevriiiiiiiiininennnnnn. 215
HMQC Spectrum of compound CP-2
(expansion 8y 1.8-2.7 ppm, 8¢ 25-58 ppm)......cccvviriniiiiiiiiiininininns 216
HMQC Spectrum of compound CP-2
(expansion 8y 4.1-5.9 ppm, 8¢ 106-126 ppm).......ccovvvivinininininininns 216
HMQC Spectrum of compound CP-2
(expansion 8y 0.75-1.15 ppm, 8¢ 14-23 ppm)......ovvvrieinininiiiniinnnnns 217
HMBC Spectrum of compound CP-2
(expansion 8y 4.55-5.45 ppm, 8¢ 30-60 ppm)......ouvviniiiiiiiiiiiiininns 217
HMBC Spectrum of compound CP-2
(expansion Oy 4.55-5.45 ppm, 8¢ 11-33 pPpmM)..eeeeiniiiniiiniiineniinnnnn. 218
HMBC Spectrum of compound CP-2
(expansion 8y 1.8-2.9 ppm, 8¢ 150-220 ppm)......cevieninieriiinanennnnn 218
HMBC Spectrum of compound CP-2
(expansion 8y 1.75-2.65 ppm, 8¢ 107-136 ppm).......ccovvveenveennnnennnnn 219
HMBC Spectrum of compound CP-2
(expansion 8y 1.75-2.65 ppm, 8¢ 30-60 ppm)......ccvverieenieaninnnnnnn 219
HMBC Spectrum of compound CP-2
(expansion 8y 1.80-2.55 ppm, 8¢ 11-33 ppm)....covvvriiinnniiinniennnnnnn. 220
HMBC Spectrum of compound CP-2
(expansion 3y 0.6-1.7 ppm, 8¢ 150-220 ppm)......cevverireniinrinnnnnnnn. 220
HMBC Spectrum of compound CP-2
(expansion 8y 0.6-1.7 ppm, 8¢ 107-136 ppm)......ceeveieireerinenenannnn. 221
HMBC Spectrum of compound CP-2
(expansion 8y 0.70-1.25 ppm, 8¢ 34-59 ppm).......cevvviernininininnnns 221
HMBC Spectrum of compound CP-2
(expansion dy 0.80-1.75 ppm, 8¢ 11-33 ppm)........cvvvvnrneeninninnnnnnn. 222
NOESY Spectrum of compound CP-2........ciccsusmisvsmassssisssssvssssis 222



Xix

Figure Page
27 IR Spectrum of compound CP-3 (KBr disc)..........cccoeivniniininannnnn. 223
28 EI Mass spectrum of compound CP-3 .......cccceoenserenonsacasoseronansooce 223
29a 'H NMR (500 MHz) Spectrum of compound CP-3

AR CDCL) e ms s nemmmmsmansass svsmmsonsssmssnsaninss s s aasnsisisspressievossass i 224
29b 'HNMR (500 MHz) Spectrum of compound CP-3 (in CDCl;)

(expansion d 0.80-1:70 PPin):cucssviisesisavinsivstsssiurissnnsnsnseisssnsaass 224
29¢ '"H NMR (500 MHz) Spectrum of compound CP-3 (in CDCl3)

(expaniSion D 1.32-3: 35 PPM).csicrmusnsurussnusssnsunsnanns soamanssvarsvesns 225
30 '*C NMR (125 MHz) Spectrum of compound CP-3

(N CDCI)u s s ermvensnennssnansrvosnsossessnnssensmsmnsnonsessnesaes bsunsessssns 225
31 DEPT 135 Spectrum of compound CP-3.........ccocoeniiniiiniiiiiininnnn. 226
32 'H-'H COSY Spectrum of compound CP-3..........cccevvrvunneeernnennnn. 226
33a  HMQC Spectrum of compound CP-3

(expansion &y 0.80-2.00 ppm, 8¢ 16-52 ppm)......cccoviniiiiiiiinininn 227
33b HMQC Spectrum of compound CP-3

(expansion 8y 3.0-4.0 ppm, 8¢ 74-89 ppm).......cvvniiiiiiniiiiiiiiiinnnn, 227
34a HMBC Spectrum of compound CP-3

(expansion 3y 1.00-1.30 ppm, 8¢ 30-39 ppm)......cevviviniiiinininininnnn 228
34b HMBC Spectrum of compound CP-3

(expansion &y 1.14-1.34 ppm, ¢ 15-23 ppm)......cccvvviviiniiniinnninnnn 228
34c HMBC Spectrum of compound CP-3

(expansion dy 1.14-1.34 ppm, 8¢ 24-30 PPM)....uverrrininiiiiiininanenanns 229
34d HMBC Spectrum of compound CP-3

(expansion oy 1.34-1.68 ppm, 6c 15-23 PpM)..c.vvviniieiniieineannneannn 229
34¢e HMBC Spectrum of compound CP-3

(expansion 8y 1.35-2.00 ppm, 8¢ 30-53 ppm).....coueureniniiniiianiannnnn 230
34f HMBC Spectrum of compound CP-3

(expansion 8y 1.35-2.00 ppm, 8¢ 68-90 ppm)......ccvviniiiniiienininnnnn 230

34g HMBC Spectrum of compound CP-3
(expansion 8y 1.06-1.18 ppm, 8¢ 85-88 ppm)......cevviviiiiiiiininnnn 231



XX

Figure Page
34h HMBC Spectrum of compound CP-3
(expansion 8y 1.58-1.90 ppm, 3¢ 84.5-88.5 ppm)......ccoeviriiininannn. 231
34i HMBC Spectrum of compound CP-3
(expansion 8y 0.75-1.20 ppm, 8¢ 15-29 ppm)......ccoevivinininiinnniininnn 232
34j HMBC Spectrum of compound CP-3
(expansion 8y 0.75-1.20 ppm, 8¢ 31-52 ppm)......ccovvniniiiiniiiiiiinnn 232
34k HMBC Spectrum of compound CP-3
(expansion 8y 3.35-3.75 ppm, 8¢ 31-52 ppm)......ovininiiiiniiiiiiiinn 233
34] HMBC Spectrum of compound CP-3
(expansion 8y 3.35-3.75 ppm, 8¢ 21-30 ppm)......cevviriiiiiinininininnnn 233
34m. HMBC Spectrum of compound CP-3
(expansion 8y 3.35-3.75 ppm, 8¢ 69-89 ppm)........oiiiiiiiiiiiiiiinnn, 234
35 NOESY Spectrum of compound CP-3..........ccoviviiiiiiiiiniiiininannn. 234
36 IR Spectrum of compound CP-4 (KBr disc)..........ccvviiininininnnnnn. 235
37 ESI-TOF Mass spectrum of compound CP-4...........cccoovvininiinnnnnn 235
38a 'H NMR (500 MHz) Spectrum of compound CP-4 (in CDCl3).......... 236
38b 'H NMR (500 MHz) Spectrum of compound CP-4 (in CDCl;)
(expansion § 0.0-1.1 ppM) .S mesmmmemmts . s« cccosecesssrsnssssssnssesssnnsnsnns 236
38c 'HNMR (500 MHz) Spectrum of compound CP-4 (in CDCl5)
(expansion & 1.0-1.7 D). cueerernnraosed? b onensssneesanssassssssssnsas 237
38d 'H NMR (500 MHz) Spectrum of compound CP-4 (in CDCl3)
(Expansiond LI0-2.0d PN, csuauonisggensssvssiiimsisiss e e ssrna sy 237
39 3CNMR (125 MHz) Spectrum of compound CP-4 (in CDCl3).......... 238
40a DEPT 135 Spectrum of compound CP-4...........coviiiiiiiiiiiiinininnns 238
40b DEPT 135 Spectrum of compound CP-4 (expansion 8 16-30 ppm)...... 239
41 'H-'H COSY Spectrum of compound CP-4 .............oovvveeueaaaennnn.. 239
42 HMOC Spectrum of compound CP4. ... cocivissssissinisessvesinisinissnnss 240
43a HMBC Spectrum of compound CP-4.........ccciiviiiiiiiiiiiiiiniininnnnn, 240
43b HMBC Spectrum of compound CP-4
(expansion 6y 1.4-3.7 ppm, 3¢ 40-95 ppm).......ovueviininiiirniniinannnnn 241
43¢ HMBC Spectrum of compound CP-4
(expansion 8y 2.7-4.1 ppm, 8¢ 14-43 ppm).....ccovvveneiiiiiininineeennnnn 241

43d HMBC Spectrum of compound CP-4



Figure Page

(expansion &y 0.0-1.2 ppm, 8¢ 25-33 PPM)....ccvininiiiiiiiririiininninnnn 242
43¢ HMBC Spectrum of compound CP-4

(expansion 8y 0.75-1.20 ppm, 8¢ 11-43 ppm)......covvviiiiienineinnnnn. 242
43f HMBC Spectrum of compound CP-4

(expansion 8y 1.2-2.5 ppm, 8¢ 15-45 ppm).....ccoviviniiiiiiinininiinnnn 243
44 NOESY Spectrum of compound CP-4.............ccoivieinininincaianinnn 243
45 IR Spectrum of compound CP-5..: 0 cccimemisinsminsaisissboesascssvnsmss 244
46 ESI-TOF Mass spectrum of compound CP-5...........cccoiviiiiinininnnnn 244
47a '"H NMR (500 MHz) Spectrum of compound CP-5

AN EDCH) comnsnnsnsasesasssmsammmoneshsnsssssiass s Faaedsioravensssisssssne 245
476 '"H NMR (500 MHz) Spectrum of compound CP-5 (in CDCl5)

(expansion 50.6-2.2 PPDMIGES: - : oy o« Haaot¥ias o5 ssssssinsnsbonosvssvovasssnss 245
48 '3C NMR (125 MHz) Spectrum of compound CP-5

(-0 8D 8 ) AN 44/ A0 W0 NN W, SR ———— s 246
49a DEPT 135 Spectrum of compound CP-5.........ccocevviiiiiiniiiiiiiinnnn, 246
49b DEPT 135 Spectrum of compound CP-5

(expansion d 15-45 pptll) /. . SR+ o000 Nusisivesssssssvasssisisenonsans 247
50 'H-'H COSY Spectrum of compound CP-5.............ccceevriereenennnnn. 247
51 HMQC Spectrum dficompound CP=3.......0 /&N .cceercrevarnrscanasnvar 248
52 HMBC Spectrum of £ompound CP-5.....ce Bl i civiriivinnininaiaiiaian 248
53a NOESY Spectrum of compound CP-5..........ccocoiiiiiiiiiiiniiiniiinnn, 249
53b NOESY Spectrum of compound CP-5

(expansion O 0.5=2 4 PPN )iiiisviiasinssiaiveeiiasrios svosinasisinarssvasones 249
54 IR Spectrum of compound CP-6 (KBrdisc)..........ccocevviniiiininnnnnnn. 250
55  El Mass:spectram:of compontid CP=0 ...uvuinsissismsivamn svsmssasnmng 250
56a '"H NMR (500 MHz) Spectrum of compound CP-6

NCDERY. .« xovscorvrmmrsrsasrenemevasoesmimmenmenasmiy sy sy smrsmeans 251
56b 'HNMR (500 MHz) Spectrum of compound CP-6 (in CDCl;)

(expansion & 0.8-2.8 PPM).....ouiuininiiiiiiiiteiieieeee e aans 251

57a '3C NMR (125 MHz) Spectrum of compound CP-6



Figure Page

57b *C NMR (125 MHz) Spectrum of compound CP-6 (in CDCls)

(expansion & 15-51 ppm).......cceeirininininineiieeeeiieniirecieenraicenne 252
58 DEPT 135 Spectrum of compound CP-6 ............ccoeviiiiiiiiinniiinienn 253
59 'H-'H COSY Spectrum of compound CP-6...............eevumrmmmmmmnnnmnn 253
60a HMQC Spectrum of compound CP-6 ..........c.oeovininiininiiiinnnnen 254
60b HMQC Spectrum of compound CP-6

(expansion dy 4.0-6.0 ppm, 8¢ 108-120 ppm)......coviiiiiiiiiiiiininnnn 254
6la HMBC Spectrum of compound CP=6..........ccccceiiiiiiiiiiiieniinnninnn 255
61b HMBC Spectrum of compound CP-6

(expansion 8y 4.0-6.0 ppm, 8¢ 15-60 ppm)........ccueviririeiiiiiinninnnnnn 255
61c HMBC Spectrum of compound CP-6

(expansion 8y 1.2-3.0 ppm, 3¢ 80-190 ppm).......cevvvvninrnininenennnnes 256
62 NOESY Spectrum of compound CP-6 ............cceviiiininiiiiinnn.n. 256
63 IR Spectrum of compPoMNFUPF Tl < -ous o sin-R@ s s e sevsonarssvarsnssrconnnnser 257
64 IR Spectrum of compound CP-7 (KBrdisc)........ccccovviuininiiininnnnn. 257
65 'HNMR (500 MHz) Spectrum of compound CP-7

A CDCh). oo isuviaslasfhasy o A AN TR 1 258
66 '*C NMR (125 MHz) Spectrum of compound CP-7

(1 5 ] 6 T3 TR . W00 G0 0 DRUDI0 Dot D +) SRR L 258
67a DEPT 135 Spectruttf of-compound CP-7 «fi . ...ccccouviieriiararnsnnnne 259
67b DEPT 135 Spectrum of compound CP-7

(expansion O L3322 PPM). s icsacinsinsgqesssisssaasinssnsesssssnssssasase one 259
67c DEPT 135 Spectrum of compound CP-7

(expansion & 33-56 PPM)...ueiiniiniiiiiiiiiiiiiiieiienieeirieeinians 260
68 IR Spectrum of compound CP-8 (KBrdisc).........cccoovuvniiiiiiiinnnnns 260
69 EI Mass spectrum of compound CP-8 .......cccooiviiiiiiiiiiiiiiiiiinininn 261
70a 'H NMR (500 MHz) Spectrum of compound CP-8

AREDC] ). coiinssisuiimsmimommansim s s s s s s s s 261
70b '"H NMR (500 MHz) Spectrum of compound CP-8 (in CDCl3)

(expansion 6:0.:80:1.52. PPt ccnsammmiimsissmmsaaisssiisaesniige 262

70c 'H NMR (500 MHz) Spectrum of compound CP-8 (in CDCl5)
(expansion 8 1.68=3 40 POM)...ciwssssvesiwneisvsvensnesssaiisusbiveniinsvanss 262



Figure

71

T2a

72b

73

74a

74b

74c

74d

T4e

74f

75a
75b

75¢

75d

75e

75f

76

77
78

xXxiii

Page
13C NMR (125 MHz) Spectrum of compound CP-8

DEPT 135 Spectrum of compound CP-8

(expansion 8 14-32 PPM)........coorisesassnissussnssrsssnsvmessivssnesoniomess 263
DEPT 135 Spectrum of compound CP-8

(expansion & 33-51 PPiL)...cvsssssssssimsssvnmiasssrimiosasasavsnsanonis doninss 264
'H-"H COSY Spectrum of compound CP-8 ..........ccceeeeeieerrrvnvenennn 264
HMQC Spectium of compound CP=8 ........ccoviceosssinssoscovasusnseroone 265
HMQC Spectrum of compound CP-8

(expansion 8y 0.75-1.65 ppm, 8¢ 30-54 ppm)......cceviiiiirieenenennnnnn. 265
HMQC Spectrum of compound CP-8

(expansion &y 1.0-2.8 ppm, 8¢ 13-30 ppm)......cviviriininiininiinininnnn 266
HMQC Spectrum of compound CP-8

(expansion 8y 1.4-2.8 ppm, 8¢ 20-30 pPpmM)....cueviurniiiiiiiiiiinininnnnnn 266
HMQC Spectrum of compound CP-8

(expansion 8y 1.0-2.8 ppm, 3¢ 30- 54 ppm).......ceivniiinininininininnnnn. 267
HMQC Spectrum of compound CP-8

(expansion 8y 2.4-3.5 ppm, 8¢ 62- 98 ppm).......cevviiiiiiiiiiiiiinininn. 267
HMBC Spectrum dficompound CP-8 ... . 0% ..ccciiiiieiirassiocanins 268
HMBC Spectrum of compound CP-8

(expansion 8y 0.80-1.04 ppm, 8¢ 13-30 ppm).......ccvuvuiniiiiiinininnnnn 268
HMBC Spectrum of compound CP-8

(expansion 8y 1.09-1.65 ppm, 8¢ 13-30 ppm)....c.vevriiiiiiininininininnn 269
HMBC Spectrum of compound CP-8

(expansion dy 0.80-1.55 ppm, 8¢ 74-91 ppm)......ccvvviriiiiniiiiiiinnnn 269
HMBC Spectrum of compound CP-8

(expansion 8y 1.6-3.5 ppm, 8¢ 30-54 ppm).....cevviiiiiiiiiiiiiiiiiiiinn 270
HMBC Spectrum of compound CP-8

(expansion 8y 1.6-3.5 ppm, 8¢ 70-180 ppm)......cevvvvivniiininininenennnn. 270
NOESY Spectrum of compound CP-8..........ccocevviviiieininincninennee. 271
UV Spectrum of compound CP-9 (MeOH).........covviviiiiniiiinininnn, 271

IR Spectrum of compound CP-9 (KBr disc)........ccovvveneniininnennnnnn. 272



Figure

79
80

81

82
83
84
85
86
87
88
89

90

91
92
93
94
95
96
97
98a

98b

99

100

101
102

Page
EI- Mass spectrum of compound CP-9 ..........ccooiiiiiiiiiiiiininnnnn, 272
'H NMR (500 MHz) Spectrum of compound CP-9
(0 CDCl) . scovimnnssimiinrviinissiigsanissossoinesmisssss sasavsesy 273
13C NMR (125 MHz) Spectrum of compound CP-9
QB CDCR ) cussiscivisaissivvisssaamsinmse s s s ass s RN A oa a5 273
DEPT 135 Spectrum of compound CP-9...........coviiiiiiiiiinininnn. 274
'H-"H COSY Spectrum of compound CP-9..........ccceeveriereeeeeenennnn 274
HMQC Spectrum of compound CP-9....coiuvisinisisisssmasisiiasansanins 275
HMBC Spectrum of compound CP-9............cocoiiiiiiiiiiiininn. 275
UV Spectrum of compound CP-10 (MeOH)...........ccovvviiiiininninnn 276
IR Spectrum of compound CP-10 (KBrdisc).......cocvvvvviiiiiiiiniinnns 276
ESI-TOF Mass spectrum of compound CP-10 ...........ccvieiniiininnn. 277
'H NMR (500 MHz) Spectrum of compound CP-10
(0 DMSO-de)osivcoialls o/ H Bk D00 N s o575 50 v sn e vansin brsenenss 277
13C NMR (125 MHz) Spectrum of compound CP-10
O DMISOE Yoo orvvs:is s f o 1 EBETE. < oo\ B i 54 i mas s swais wns onsnns 278
DEPT 135 Spectrum of compouBd CP-10...........ccceviieiiiiniininnan 278
'H-"H COSY Spectrum of compound CP-10...............cccevvvveeennnn. 279
HMQC Spectrum dbicompound CP-10. . &) . ..ovviiieniioiionivonsonss 279
HMBC Spectrum of compound CP-10.......ccoeeuininiiiiiiniiininenennnnnn. 280
UV Spectrum of compound CP-11 (MeOH).......cccvvviiiiiiiiiinennnnn. 280
IR Spectrum of compound CP-11 (KBrdisc).......cceevvviiriiieinnnennnnn 281
EI Mass spectrum of compound CP-11..........cooviiiiiiiiiiiiiiininannn. 281
'H NMR (500 MHz) Spectrum of compound CP-11
(AN DMSO-dg) . e enenenerereeee et e e e s s e e eeaeaenns 282
'H NMR (500 MHz) Spectrum of compound CP-11 (in DMSO-d)
(Expansion & 6.5-T.7 POI1).cvssuvicisusivinssminsriisssrssvisviosvaissvisnins 282
3C NMR (125 MHz) Spectrum of compound CP-11
R DMBOEE) i 0ivisivcnsssnisssssinsasas s s s s s s G s sas 283
DEPT 135 Spectrum of compound CP-11..........ccvvvviiinininininnnn. 283
'"H-"H COSY Spectrum of compound CP-11..............cccvervurennnn.e. 284
HMQC Spectrum of compound CP-11..........ccovviiiiiiiiniiiiiininennnns 284



XXV

Figure Page
103 HMBC Spectrum of compound CP-11......ccoviiiiiiiiiiiiiiiiiiiiiiiiannns 285
104 'H NMR (500 MHz) Spectrum of compound CP-12

(10 DMSO-tlg)e:sisvniviamsinisnmmmsssivicissssssis st iev sviaivsi 285
105a >C NMR (125 MHz) Spectrum of compound CP-12

I IDIVESIORGEY 5005w e o S A G S e R T 286
105b *C NMR (125 MHz) Spectrum of compound CP-12 (in DMSO-dj)

(expanded & 10-50 PPIM)...uuuninneinenniieieiineieererteinenseeereenennn 286
105¢ '3C NMR (125 MHz) Spectrum of compound CP-12 (in DMSO-dj)

(eXpansSIon O E5-80 PO Y. sivcusississsisinvismssris s sausssmssiaionss 287
106 DEPT 135 Spectrum of compound CP-12........ccovvviiiiiiiniiniiinnnn 287
107 IR Spectrum of compound CP-13 (KBr disc)........ovvvivieniininninnnan. 288
108 ESI Mass spectrum of compound CP-13.........coiiiiiiiiiiiiiiiiinnnnn 288
109 '"H NMR (500 MHz) Spectrum of compound CP-13

G0 CDCLa). v sasalledl L1 BRE - RN RN Waiv s suamisesssiiviones s 289
110 "*C NMR (125 MHz) Spectrum of compound CP-13

(61, 01D 04 0 THRRSSNGG— A0/ 47/ S, (o EERANRN N~ e 289
111 DEPT 135 Spectrum of compiIBIEP-13.. N.cciviiiiniiiiiviinesisie oo 290
112 'H-"H COSY Spectrum of compound CP-13............ccovvvrveereeeennn. 290
113 HMQC Spectrum of compound CP-13.........c.ooiviiiiiiiiiiiiiiiiinnnnn. 291
114a HMBC Spectrum of compound CP-13.......cviiiiiiiiiiniiiineiieneninns 291
114b HMBC Spectrum of compound CP-13

(expansion 8y 0.1-2.0 ppm, 8¢ 50-85 ppm).......cvvvvririiiiiiniiiinininnn 292
114c HMBC Spectrum of compound CP-13

(expansion 3y 3.0-3.8 ppm, 8¢ 9-34 PPM)...eeiriiiiiiiiiiiiiieieenaen, 292
114d HMBC Spectrum of compound CP-13

(expansion 8y 3.0-3.8 ppm, 8¢ 66-82 PPM).......ceoviireniiriniirinninanann 293
115 NOESY Spectrum of compound CP-13......cccciiiieiiicniaionanasnsisoosi 293
116 UV Spectrum of compound CP-14 (MeOH).............cccovvveveennnannn.n. 294
117 IR Spectrum of compound CP-14 (KBr disc)............ceuvvuvvneenennnnn. 294
118 ESI-TOF Mass spectrum of compound CP-14..................ccouveneenn.. 295

119 'HNMR (500 MHz) Spectrum of compound CP-14
Gt CDICK) s 55 3smsi565 1550 i 55a5 5055405 iAs s smmmm amom s mm e s an s 295



Figure Page

120 '"*C NMR (125 MHz) Spectrum of compound CP-14

(N CDICI3) ettt et et e e e e e ae et e e e e eaan e anenenans 296
121 'DEPT 135 Spectrum of compomnd CP-14... . cuiswsvissimsuvnoimsvessss 296
122 'H-'H COSY Spectrum of compound CP-14...............ccceeeverrcernennn. 297
123 HMQC Spectrum of compound CP-14...........cccoiiiiiininiiiiiiiiinnnes 297
124 HMBC Spectrum of compound CP-14........cccververvnsimessvmssssssusinns 298
125 UV Spectrum of compound CP-15 (MeOH)..........ccovvvviviniinininannnns 298
126 IR Spectrum of compound CP-15 (KBrdisc)........cccceviuiueninininennnn 299
127 ESI- Mass spectrum (Negative mode) of compound CP-15............... 299
128a "H NMR (500 MHz) Spectrum of compound CP-15

LN 0ID @) o T )\ \ 77 P S | 300
128b 'H NMR (500 MHz) Spectrum of compound CP-15 (in CDCl3)

(expansion & 1.0-4.8 PPIM)...rinunieieiiiie i eaiaeaaanaas 300
128c '"H NMR (500 MHz) Spectrum of compound CP-15 (in CDCl5)

(expansion § 6.0-12.08DMI L. e - 1ososoNe N cssswsssevaniisvonisserisminm 301
129 3C NMR (125 MHz) Spectrum of compound CP-15

(18 CDCI) vssmm0isvmc Lot VORI r s Ve ¥ s it smsnss dsav s Fai e sa s ns 301
130 DEPT 135 Spectrum of compound CP-15...........c.oviiiiiiiiiiniiniinnn. 302
131 'H-'H COSY Spectrum of compound CP-15........ceeeeveereeeeeeeenn, 302
132 HMQC Spectrum of g8mpound CP-15..orfd ... ccccvvviivinioverisnaanis 303
133 HMBC Spectrum of compound CP-15..........ccvviiiiiiiininiiiinnnnnn. 303
134 UV Spectrum of compound AE-4 (MeOH)............cceiiviiiiiniininnnnn. 304
135 IR Spectrum of compound AE-4 (KBrdisc).......cccevveiiviinninnninnennnn. 304
136 EI Mass spectrum of compound AE-4...........cccooviviiiiiiiiniiiininnnnn, 305
137a '"H NMR (500 MHz) Spectrum of compound AE-4

MR CDCL) i st rmsiysssinsisadenrsansssamssassennsssss 305
137b "H NMR (500 MHz) Spectrum of compound AE-4 (in CDCls)

(expangion 0.6.0-7 A BPI) v isr st 306
138 "*C NMR (125 MHz) Spectrum of compound AE-4

€ LrLEID B C T . 306
139 DEPT 135 Spectrum of compound AE-4.............ccvvvvivineinannnnn. 307

140 'H-'H COSY Spectrum of compound AE-4.............ovvvvveeeeeeeii, 307



Figure Page
141 HMQC Spectrum of compound AE-4..........cooooiiiiiiiiiiiiiiiiiinnn 308
142 HMBC Spectrum of compound AE-4...........ccooviiiiiiiiiniiiniiiinnann. 308
143 IR Spectrum of compound AE-5 (KBrdisc).........ccooevviniiiinininnen. 309
144 ESI-TOF mass spectrum of compound AE-5.........ccoovvininininianni 309
145a "H NMR (500 MHz) Spectrum of compound AE-5

(A OIS Y. v sninnsanmainssmmsnsnemsssis s s BSNS540 o RS RO RSN S SR 310
145b 'H NMR (500 MHz) Spectrum of compound AE-5 (in CDCl;)

(expansion & 0.8-2.4 PPIM)......euiuniuiiiiiiiiiniiiiiiiriiiireeereaeaanaanes 310
145¢ "H NMR (500 MHz) Spectrum of compound AE-5 (in CDCl;)

(expansion 8. 3.6-5. 0 0P )ivsvcssnisasiamimiiisisiiisiossuivsarsusanaranssiy 311
146 '>C NMR (125 MHz) Spectrum of compound AE-5

RICDELY), cosisoocvor R0 vy VRO 569 o5 s S5 G o s W SR EAR S 311
147a DEPT 135 Spectrum of compound AE-5

(expansion O 14-38 PRI )/ /[/4: kiah + veh s 0es R@s 0 e savaennosessnsonsssosines 312
147b DEPT 135 Spectrum of compound AE-5

(expansion & 38-90 PPM )......uiuiiiiiiniiiiiiiiiiii e 312
147¢ DEPT 135 Spectrum of compound AE-5..........cocoiiiiiiiiiiiiiiininn. 313
148 'H-'H COSY Spectrum of compound AE-5...........c.cvveeeerrvnnnnnnnn. 313
149a HMQC Spectrum of compound AE-5..........ccvvviviniiiiiiniininiininn. 314
1496 HMQC Spectrum of compound AE-5

expansion 8y 3.5-5.0 ppm, 3¢ 55-115 ppm)....ccvovieiiniiiiiiiiiiannnn. 314
150a HMBC Spectrum of compound AE-5.........ccovviiiiiiiiiiiiiiiiiininnnn 315

150b HMBC Spectrum of compound AE-5

(expansion Oy 0.6-2.6 ppm, d¢ 10-55 ppm)....ccovviiiiiiiiiiiniiiiiinnennn 315
150c HMBC Spectrum of compound AE-5

(expansion &y 0.8-2.0 ppm, ¢ 59-90 ppm).....ccceviniiiiiiiiiiiiiniinnnnn 316
150d HMBC Spectrum of compound AE-5

(expansion 8y 1.4-2.5 ppm, 8¢ 110-180 ppm)......ccevvivirininiiiniiannnn 316
150e HMBC Spectrum of compound AE-5

(expansion 8y 3.6-5.0 ppm, 8¢ 10-65 PpM)......cevveveninininininininnnnnn, 317
151a NOESY Spectrum of compound AE-5



Figure Page

151b NOESY Spectrum of compound AE-5

(expansion /0.8-2:4 PPM)....csussivsnssnsersrsnoisnnnsnsanssvasssnssanvensvos 318
152 IR Spectrum of compound AE-7 (KBr disc)..........cccevivniinininnnnnn. 318
153 ESI Mass spectrum (Negative mode) of compound AE-7.................. 319
154a "H NMR (500 MHz) Spectrum of compound AE-7

(ECDCE). s isvnviismsis sy Sas s s s s A s e P e 319
154b 'H NMR (500 MHz) Spectrum of compound AE-7 (in CDCl;)

(expansion 0 0.8-2.8 ppid).iiisisissnssatisvvaissnnvaisivassessosininanns 320
155 '3C NMR (125 MHz) Spectrum of compound AE-7

EDE) o saasencumsassspisssransessssemmisussdssvesrsunsrkniuss st Sne ooy 320
156a DEPT 135 Spectrum of compound AE-7

(expansion 8'15-37 PSS .. (o) - - Cestinesy v ssesssssisasndanssissssssoninis 321
156b DEPT 135 Spectrum of compound AE-7

(expansion & 39-52 PRI )/ /1] i - inod s Nue N6 ¢ 644 s et ansinussnaiasnass 321
156¢ DEPT 135 Spectrum of compound AE-7

(expansion & 75-115 pPm) L. SESE - -0 \eh o Miciisn cuvennsenasveassosnsnans 322
157 '"H-'H COSY Spectrum of compound AE-7..........cccevvvvueeeevvvnnnnnn. 322
158a HMQC Spectrum of compound AE-7............cccoviiiiiiiiiiiiiiiininnnn 323
158b HMQC Spectrum of compound AE-7

(expansion 8y 1.0-2.6 ppm, 8¢ 20-55 PPM)..auninineniinineieaeenenenaan 323
158¢c HMQC Spectrum of compound AE-7

(expansion 8y 4.4-5.1 ppm, 8¢ 106-120 pPpm).....covvviiiiierieeiniinninn 324
159a HMBC Spectrum of compound AE-7.......cccceceeeeienresncsorsonnsoncosess 324
159b HMBC Spectrum of compound AE-7

(expansion 8y 0.7-1.9 ppm, 8¢ 65-100 ppm).....cccvveneiririniininennnnnn. 325
159¢ HMBC Spectrum of compound AE-7

(expansion 8y 0.7-2.8 ppm, 8¢ 100-185 ppm)......covvvviiiiniiiinainnnnn 325
159d HMBC Spectrum of compound AE-7

(expansion Oy 4.4-5.1 ppm, 8¢ 10-60 ppm)........cc.evvveriririinrninnnnnnnn. 326
160 UV Spectrum of compound AE-10 (MeOH)..........evviviniivininennnnn. 326
161 IR Spectrum of compound AE-10 (KBrdisc).........ccovvrveriiiininnninn 327

162 ESI-TOF Mass spectrum of compound AE-10...........cocovvvevenennnenn. 327



XXiX

Figure Page

163a 'H NMR (500 MHz) Spectrum of compound AE-10

(0 CDOE). .. vsnsnssssismssnsmssnnssninsssnssstnsssssnnsnanssssosnunssesssnnnss 328
163b "H NMR (500 MHz) Spectrum of compound AE-10 (in CDCls)

(expansion 8 0.8-4.5 Ppm).........cuviuiiiiniiiiiiiiiiiiei e 328
163¢ "H NMR (500 MHz) Spectrum of compound AE-10 (in CDCl5)

(expansion § S.0-7.5 ppni).covisisninusasssasivsssssssrsmsiisivssaced 329
164a °C NMR (125 MHz) Spectrum of compound AE-10

ARICBICE). sscwimsansnmmivisimor s s oS AR AR EN AR AR AR AT 329
164b '>C NMR (125 MHz) Spectrum of compound AE-10 (in CDCl5)

(expansion O Se80 POBE)L. . cvnmmssinsmnummmss sxmsmsenemssssrmsy b e e 330
164¢ ">C NMR (125 MHz) Spectrum of compound AE-10 (in CDCls)

(expansion 8 90-175 PPIBEs. . . 5 -« Cotttigesseersssnsmesssnsisssnsassananson 330
165 DEPT 135 Spectrum of compound AE-10............cccoviiiiiiiiininiinnnn 331
166a 'H-'"H COSY Spectrum of compound AE-10

(expansion 0 3.2-5.4 PPMY). /L. Soaapenessssnbe Nepsesesssseorseansesnesnssorssns 331
166b 'H-'"H COSY Spectrum of compound AE-10

(expansion § 5.5-8.5 PPIMY.. A ORI - + s sy Vousvssaisepsa s dissassasnpsins 332
167 HMQC Spectrum of compound AE-10...........ccoovviiiiiiiiiiiinennn. 332
168a HMBC Spectrum of compound AE-10.........ccoiiiiiiiiiiiiiiiiiinannn, 333
168b HMBC Spectrum of compound AE-10

(expansion 8y 3.2-5.4 ppm, 8¢ 40-85 ppm).....cevvieiiiiiiniiiniiiiiiin 333

169 NOESY Spectrum of compound AE-10.........ccovviiinininiiiniiiiinninnnn 334



LIST OF SCHEMES
Scheme Page

1 Isolation of compounds from the hexane extract C. penduliflorus leaves...94
2 Isolation of compound CP-3 from the CHCI; extract of C. penduliflorus

TOBVES. oo vneiciisussimnasmevssmisss i s TR R R RS R SRR s 94
3 Isolation of compounds from the hexane extract of C. penduliflorus

2« RS ORI ) o, & .. 95
4 Isolation of compounds from the CHCl; extract of C. penduliflorus

WO, ... o coromammmrme et s A TS S RIS R M SR E AN e Re i 96
5 Isolation of compounds from the Hexane extract of C. penduliflorus

SO DATK <iscvnvmmssnmesinniiiaRaN NS 7o s s 44 455 o o v s G s s as vaawagts 97
6 Isolation of compounds from the CHCl; extract of C. penduliflorus

U QORI o / /11 B0 N SOt o 98
7 Isolation of compounds from the hexane extract of cf. Aglaia erythrosperma

{57575 L A A/ f W . &L NN, — N ) 99
8 Isolation of compounds from the CHCI; extract of cf. Aglaia erythrosperma

0% N ) M. .1 - (€5 - 14 NN R o A 100
9 Isolation of compounds from the hexane extract of cf. Aglaia erythrosperma

0=y (1121 g o SOOIy /| SO 101
10 Isolation of compounds from the CHCIl; extract of cf. Aglaia erythrosperma

DELICAID i iscionnsonss i BEOR RAB AR ST RN GAGH AL os5ssssesssaessisssssivsriornssia 102
11 Isolation of compounds from the hexane extract of cf. Aglaia erythrosperma

BT e ervmmsmntnnsidn s oA A A T A B A RS ssR P A e BT 103
12 Isolation of compounds from the CHCl; extract of cf. Aglaia erythrosperma

RO s i s T TS AT R s s RS AR e AR s e AR SR YR SRS 104
13 Isolation of compounds from the MeOH extract of cf. Aglaia erythrosperma

XXX



[a®s
brs
BSA
BuOH

°C
caled
CDCl;
cf.

CFU
CHCl;
CH,Cl,
CD;0D
cm
cm’
¥C NMR
2D NMR
d

dd

ddd
DEPT
DMSO
DMSO-dg
)

EDs
EIMS
ESIMS

ESITOFMS

EtOAc
em.
ex aff.

€x.

LIST OF ABBREVIATIONS AND SYMBOLS

Specific rotation at 25° and sodium D line (589 nm)
Broad singlet (for NMR spectra)

Bovine serum albumin

Butanol

Concentration

Degree Celsius

Calculated

Deuterated chloroform

Compare or consult

Colony forming unit

Chloroform

Dichloromethane

Deuterated methanol

Centimetre

Reciprocal centimeter (unit of wave number)
Carbon-13 Nuclear Magnetic Resonance

Two dimensional Nuclear Magnetic Resonance
Doublet (for NMR spectra)

Doublet of doublets (for NMR spectra)

Doublet of doublets of doublets (for NMR spectra)
Distortionless Enhancement by Polarization Transfer
Dimethyl sulfoxide

Deuterated dimethyl sulfoxide

Chemical shift

Median effective dose

Electron Impact Mass Spectrometry

Electrospray lonization Mass Spectrometry

XXX1

Electrospray Ionization Time of Flight Mass Spectrometry

Ethyl acetate
emission
of affinity

excitation



Xxxil

LIST OF ABBREVIATIONS AND SYMBOLS (continued)

g = Gram

hr =  Hour

'H NMR = Proton Nuclear Magnetic Resonance

'H-'"HCOSY =  Homonuclear (Proton-Proton) Correlation Spectroscopy
HMBC = 'H-detected Heteronuclear Multiple Bond Coherence
HMQC =  'H-detected Heteronuclear Multiple Quantum Coherence
H,O = Water

HREIMS = High Resolution Electron Impact Mass Spectrometry
HRESIMS =  High Resolution Electrospray Ionization Mass Spectrometry
HSQC =  Heteronuclear Single Quantum Correlation

Hz = Hertz

ICsp = Median Inhibitory Concentration

IR = Infrared Spectrum

J = Coupling constant

KBr = Potassium bromide

Kg =  Kilogram

L = Liter

ug = Microgram

uCi = MicroCurie

ul = Microliter

uM = Micromolar

Amax =  Wavelength at maximal absorption

£ = Molar absorptivity

M1 = Molecular ion

m = Metre

m = Multiplet (for NMR spectra)

[M+H]" = Protonated molecular ion

MeOH = Methanol

mg = Milligram

MHz = Megahertz

MIC = Minimum inhibitory concentration

min = Minute



Xxxiii

LIST OF ABBREVIATIONS AND SYMBOLS (continued)

ml = Milliliter

mM = Millimolar

mm = Millimeter

mp = Meling point

MS = Mass Spectrometry

MW = Molecular weight

m/z = Mass to charge ratio

NaCl = Sodium chloride

nm =  Nanometer

NMR = Nuclear Magnetic Resonance
NOESY = Nuclear Overhauser Enhancement Spectroscopy
OD = Optical Density

PBS = Phosphate Buffer Saline

ppm = Part-per-million

q = Quartet (for NMR spectra)

s = Singlet (for NMR spectra)

e, = Wave number at maximal absorption
rpm = round per minute

spp. = Species

TFA = Trifluoroacetic acid

t = Triplet (for NMR spectrum)

tdd = Triplet of doublet of doublets (for NMR spectrum)
THF =  Tetrahydrofuran

LLC =  Thin Layer Chromatography

uv = Ultraviolet



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

