
ก า ร ศ ึก ษ า ท า ง พ ฤ ก ษ เค ม ีข อ ง ใ บ ซ ะ เพ ล ิง

นาย จ ุฑาวัตร อ ุ่นภ ักด ิ้

ว ิทยาน ิพนธ์น ี้เป ็นส ่วนหน ึ่งของการศ ึกษาตามหลักส ูตรปริญญาเภส ัชศาสตร์มหาบ ัณฑ ิต 

สาขาวิชาเภสัชพฤกษศาสตร์ ภาควิชาเภส ัชพฤกษศาสตร์

คณะเภส ัชศาสตร์ จ ุฬาลงกรณ ์มหาวิทยาล ัย 

ป ีการศ ึกษา 2543 

ISBN 974-03-0023-5 

ลิขสิ,ทธี๋ของ'จุฬาลงกรณ์มหาวิทยาลัย



P H Y T O C H E M IC A L  S T U D Y  O F  DIOSPYROS U N DU LATA  V A R . C R ATERIC ALYX  L E A V E S

Mr. Jutawatra Aoonpakh

A Thesis Submitted in Partial Fulfillment of the Requirements 
for the Degree of Master of Science in Pharmaceutical Botany 

Department of Pharmaceutical Botany 
Faculty of Pharmaceutical Sciences 

Chulalongkom University 
Academic Year 2000
ISBN 974-03-0023-5



T h e s i s  T itle P H Y T O C H E M IC A L  S T U D Y  O F  DIO SPYROS UN D U LATA

By
Field of Study 
Thesis Advisor

VAR. C R A T E R IC A L Y X  LEAVES.
Mr. Jutawatra Aoonpakh
Pharmaceutical Botany
Assistant Professor Rutt Suttisri, Ph. D.

Accepted by the Faculty of Pharmaceutical Sciences , Chulalongkorn 
University in Partial Fulfillment of the Requirements for the Master's Degree

(Associate Professor Sunibhond Pummangura, Ph.D.)

THESIS COMMITTEE

^ ^  Chairman 
(Associate Professor Rapepol Bavovada, Ph.D.)

............. ...........................................................Thesis Advisor
(Assistant Professor Rutt Suttisri, Ph.D.)

)'ù Member  
(Associate Professor Ekarin Saifah, Ph.D.)

^  .^^?AVd|?-\...................Member
(Associate Professor Nijsiri Ruangrungsi, Ph.D.)



จุฑา'วัตร อุ่นภักดี้ : การศึกษาทางพฤกษเคมีของใบชะเพลิง. 
(PHYTOCHEMICAL STUDY OF D I O S P Y R O S  U N D U L A T A  VAR. 
C R A T E R I C A L Y X (CRAIB) BAKH. LEAVES) อ. ที่ปรึกษา : ผศ. ดร. รุทธ์ 
สุทธิศรึ, 200 หน้า. ISBN 974-03-0023-5.

การศึกษาพฤกษเคมีของใบชะเพลิง (D IO S P Y R O S  U N D U LA T A  VAR.

C R A T E R IC A LY X . (CRAIB) BAKH.) วงศ์ Ebenaceae ด้วยเทคนิคโครมาโทกราหีเสามารถแยก 
องศ์ประกอบทางเคมีจากสิ่งสกัดได้สารชนิดใหม่ในกลุ่มของ dimeric naphthoquinone 1 
ชนิด คือ undulatanone (7,7'-biplumbagin) รวมทั้งสารที่ทราบสูตรโครงสร้างแล้ว คือ 
maritinone และ plumbagin และยังสามารถแยกสารกลุ่มไตรเทฮร์ปีน ได้อีก 3 ชนิด คือ 
lupeol, friedelin และ betulin การพิสูจนิโครงสร้างทางเคมีของสารเหล่านี้ ทำโดยการ
วิเคราะห์ข้อมูล u v , IR, MS, ‘h -NMR และ 13C-NMR โดยเฉพาะอย่างยิ่ง 1D-NMR และ 
2D-NMR ร่วมกับการเปรียบเทียบข้อมูลที่ได้ กับสารอื่นที่มีสูตรโครงสร้างทางเคมีที่สัมพันธ์ 
กัน

ภ า ค ว ิช า ...........เภ ส ัช พ ส ุก ษ ศ า ส ต ร .์.............................  ล า ย ม ือ ซ ื่อ น ิส ิต   S lÿ p sp j_____
ส า ข า ว ิช า ........ เภ ส ัช พ ส ุก ษ ศ า ส ต ร ์ ล า ย ม ือ ซ ื่อ อ า จ า ร ย ์ท ี่ป ร ึก ษ า  ' พ
ป ีก า ร ศ ึก ษ า ................... 2 5 4 3  ล า ย ม ือ ซ ื่อ อ า จ า ร ย ์ท ี่ป ร ึก ษ า ร ่ว ม ...............-  



# # 4 1 7 6 5 5 8 7 3 3  : M A JO R  P H A R M A C E U T IC A L  B O T A N Y

KEY WORD: D i o s p y r o s  u n d u la ta  var. c r a te r ic a ly x  / Ebenaceae / dimeric
naphthoquinones/ naphthoquinones / triterpenoids

JUTAWATRA AOONPAKH : PHYTOCHEMICAL STUDY OF D I O S P Y R O S  

U N D U L A T A  VAR. C R A T E R IC A L Y X  LEAVES. THESIS ADVISOR : 
ASSISTANT PROFESSOR RUTT SUTTISRI, Ph.D. 166 pp. ISBN 974-03- 
0023-5.

เท the course of the phytochemical study of the leaves of D i o s p y r o s  

u n d u la ta  var. c r a te r ic a ly x  (Craib) Bakh. (family Ebenaceae) using chromatographic 
techniques, a novel dimeric naphthoquinone, undulatanone (7,7r-biplumbagin), 
together with the known compounds ทาaritinone and plumbagin were obtained. Three 
triterpenoids : lupeol, friedelin and betulin, were also isolated. The structure 
elucidation of these compounds were accomplished through the analysis of their uv, 
IR, MS, 1H-NMR and 13C-NMR, especially the 1D-NMR and 2D-NMR data, together with 
the comparison of these values to other related compounds.

Department.......Pharmaceutical Botany
Fieldofstudy.....Pharmaceutical Botany
Academic year 2543

Student'ssignature MfIfiflO........
Advisor’s signature f h f t '  ร ' ^ .....
Co-advisor’s signature................ -.................



I am deeply indebted to my thesis advisor, A ssistant Professor Dr. 
R utt Suttisri o f  the D epartm ent o f  Pharm aceutical B otany, Faculty  o f  Pharm aceutical 
Sciences, C hulalongkorn U niversity, for his guidance, suggestion, encouragem ent 
and kindness throughout my period o f  study.

I w ould like to thank A ssociate Professor Dr. N ijsiri R uangrungsi o f  the 
D epartm ent o f  Pharm acognosy, Faculty  o f  Pharm aceutical Sciences, Chulalongkorn 
U niversity, for his valuable suggestion, useful discussion and helpful support.

I w ould like to acknow ledge m y grateful thanks to  A ssociate  Professor Dr. 
E karin  Saifah , H ead o f  the D epartm ent o f  P harm aceutical B otany, Faculty o f  
Pharm aceutical Sciences, C hulalongkorn U niversity, fo r his useful suggestion and 
helpful support. I w ould also like to express my grateful thanks to the chairm an o f  my 
thesis com m ittee, A ssociate  Professor Dr. R apepol B avovada, for his valuable critical 
com m ent.

I w ould like to express m y thanks to  all s ta ff m em bers o f  the D epartm ent 
o f  Pharm aceutical B otany, Faculty  o f  Pharm aceutical Sciences, C hulalongkorn 
U niversity, fo r their k indness and help. I am also indebted to  all m y friends at the 
D epartm ent for their useful contribution  and friendship.

I w ould also like to acknow ledge my thanks to  the  G raduate School 
o f  C hulalongkorn U niversity, for granting m e partial financial support to conduct 
this investigation.

Finally, I wish to express my infinite gratitude to my family for
their love, understanding and encouragement.

Ju taw atra A oonpakh



CONTENTS
Page

A B STR A C T (T h ai)............................................................................................................... iv
A B ST R A C T  (E ng lish ).........................................................................................................  V
A C K N O W L E D G E M E N T S ...............................................................................................  vi
C O N T E N T S ............................................................................................................................. vii
L IST  OF T A B L E S ............................................................................................................... ix
LIST OF F IG U R E S ............................................................................................................  X
L IST  OF S C H E M E S ...........................................................................................................  xii
L IST OF A B B R E V IA T IO N S .......................................................................................... xiii
C H A PT E R
I IN T R O D U C T IO N ........................................................................................................ 1
II H IS T O R IC A L ............................................................................................................... 6

1. Chem ical C onstituents o f  P lants in the G enus D io sp yros ...........................  6
1.1 D im eric N aphthoquinone D erivatives...................................................... 58
1.2 T riterpenoids....................................................................................................  61

III E X P E R IM E N T A L ....................................................................................................... 63
1. Source o f  P lan t M a te r ia l ...................................................................................... 63
2. G eneral T echn iques...............................................................................................  63

2.1 A nalytical Thin-L ayer C hrom atography ...............................................  63
2.1.1 A nalytical T hin-layer C hrom atography (T L C )....................... 63
2.1.2  Colum n C hrom atography ...............................................................  63
2.1.3 Gel F iltration  C hrom atography ....................................................  63

2.2 Spectroscopy...................................................................................................  64
2.2.1 U ltraviolet (U V ) A bsorption S pectra ........................................  64
2.2.2 Infrared (IR) A bsorption S pectra ................................................. 64
2.2.3 M ass Spectra (M S )............................................................................ 64
2.2.4  Proton and C arbon-13 N uclear M agnetic R esonance ( 'h

and 13C -N M R  ) S pectra ................................................................... 64
2.3 Physical P rop erties ........................................................................................  65

2.3.1 M elting P o in ts .................................................................................... 65
2.4 S olven t...............................................................................................................  65

3. E xtraction  P roced ure ............................................................................................. 65
4. Isolation P roced ure ................................................................................................  66

vii



V lll

CONTENTS
Page

4.1 Isolation  o f  C om pound D U 1 ...................................................................... 66
4.2 Isolation o f  C om pound D U 2 ...................................................................... 67
4.3 Isolation  o f  C om pound D U 3 ...................................................................... 68
4.4 Isolation  o f  C om pound D U 4 ...................................................................... 68
4.5 Isolation  o f  C om pound D U 5 ...................................................................... 69
4.6 Isolation  o f  C om pound D U 6 ...................................................................... 70

5. Physical and Spectral D ata o f  Isolated C om pounds..................................  70
5.1 C om pound D U  1.............................................................................................  70
5.2 C om pound D U 2 .............................................................................................  71
5.3 C om pound D U 3 .............................................................................................  72
5.4 C om pound D U 4 .............................................................................................  73
5.5 C om pound D U 5 .............................................................................................  73
5.6 C om pound D U 6 .............................................................................................  74

IV  R ESU LTS A ND  D IS C U S S IO N ............................................................................. 76
Identification  and S tructure E lucidation ..............................................................  76
1. Identification  o f  C om pound D U 1 ....................................................................  76
2. Identification  o f  C om pound D U 2 ....................................................................  88
3. Identification  o f  C om pound D U 3 ....................................................................  100
4. S tructure o f  E lucidation  o f  C om pound D U 4 ................................................. 116
5. Identification  o f  C om pound D U 5 ....................................................................  131
6. Identification  o f  C om pound D U 6 ....................................................................  146

V  C O N C L U S IO N ............................................................................................................. 157
R E F E R E N C E S ..............................................................................................................  158
V IT A ................................................................................................................................. 166



IX

Table Page
1 D istribution  o f  dim eric naphthoquinones and o ligom ers in the g en u s...........7
2 D istribution  o f  triterpenoids in the genus D io sp yro s ..........................................  30
3 C om bined fractions from  the hexane extract o f  D iospyros undulata

W all, ex G. D on var. cratericalyx  (Craib) B ak h .................................................... 66
4 C om bined fraction from  F 0 0 2 ......................................................................................  67
5 C om bined fraction from  F 0 0 3 ...................................................................................... 67
6 C om bined fraction from  F 0 0 4 ......................................................................................  68
7 C om bined fraction from  F 0 0 5 ....................................................................................... 69
8 C om bined fraction from  F 0 0 6 ....................................................................................... 69
9 C om bined fraction from  the chloroform  ex trac t..................................................... 70
10 C om parison o f  13C -N M R  chem ical shifts in C D C I3 o f  DU1 and lup eo l..... 78
11 C om parison o f  I3C -N M R  chem ical shifts in C D C I3 o f  D U 2 and friedelin.. 89
12 ' h , 13C -assignm ents and H M B C  correlations o f  com pound D U 3 .................. 101
13 ' h , 13C -assignm ents and H M B C  correlations o f  com pound D U 4 .................. 117
14 ' h , 13C -assignm ents and H M B C  correlations o f  com pound D U 5 .................. 132
15 C om parison o f  13C -N M R  chem ical shifts in C D C I3 o f  D U 6 and b etu lin .... 147

LIST OF TABLES



X

F ig u re  P age
1 D iospyros undulata  W all. Ex G. D on var. cratericlyx  (C raib) B ak h ............... 5
2 E l m ass spectrum  o f  com pound D U  1.........................................................................  80
3 IR  spectrum  o f  com pound D U  1...................................................................................  81
4a The 300 M H z *H N M R  spectrum  o f  com pound D U 1 ........................................... 82
4b The 300 M H z ]H  N M R  spectrum  o f  com pound D U l(e x p a n d e d )..................... 83
5a The 75 M H z 13c  N M R  spectrum  o f  com pound D U 1 ............................................  84
5b The 75 M H z 13c  N M R  spectrum  o f  com pound DU1 (expanded)..................... 85
6a The D EPT -90 spectrum  o f  com pound D U 1 .............................................................. 86
6b The D EPT-135 spectrum  o f  com pound D U 1 ........................................................... 87
7 E l mass spectrum  o f  com pound D U 2 .........................................................................  91
8 IR  spectrum  o f  com pound D U 2 .....................................................................................92
9a The 300 M H z *H N M R  spectrum  o f  com pound D U 2 ............................................ 93
9b The 300 M H z JH  N M R  spectrum  o f  com pound D U 2(expanded)......................94
10a The 75 M H z 13c  N M R  spectrum  o f  com pound D U 2 ............................................. 95
10b The 75 M H z 13c  N M R  spectrum  o f  com pound D U 2 (expanded)......................96
11a The D EPT -90 spectrum  o f  com pound D U 2 .............................................................. 97
1 lb  The D EPT-135 spectrum  o f  com pound D U 2 .................................. '........................ 98
12 The H E T C O R  spectrum  o f  com pound D U 2 .............................................................. 99
13 Selected long-range H M B C  correlations o f  com pound D U 3 ...............................101
14 E l m ass spectrum  o f  com pound D U 3 ...........................................................................103
15 u v  spectrum  o f  com pound D U 3 ................................................................................... 104
16 IR spectrum  o f  com pound D U 3 ......................................................................................105
17a The 300 M H z *H N M R  spectrum  o f  com pound D U 3 ............................................ 106
17b The 300 M H z 'h  N M R  spectrum  o f  com pound D U 3(expanded)......................107
18 The 75 M H z 13c  N M R  spectrum  o f  com pound D U 3 ............................................. 108
19a The D EPT -90 spectrum  o f  com pound D U 3 ..............................................................  109
19b The D EPT-135 spectrum  o f  com pound D U 3 ............................................................110
20 The H ET C O R  spectrum  o f  com pound D U 3 .............................................................. I l l
21 !H - lH c o s y  spectrum  o f  com pound D U 3 ................................................................112
22a 'H - I3C H M B C  spectrum  o f  com pound D U 3 ............................................................ 113
22b ‘H -13C H M B C  spectrum  o f  com pound DU3 (expanded).....................................114
22c ‘H -13C H M B C  spectrum  o f  com pound DU3 (expanded).....................................115
23 Selected long-range H M B C  correlations o f  com pound D U 4 ............................. 118
24 E l m ass spectrum  o f  com pound D U 4 ............................................... ..........................119
25 U V  spectrum  o f  com pound D U 4 ..................................................................................120

LIST OF FIGURES



XI

F ig u re  Page
26 IR  spectrum  o f  com pound D U 4 ................................................................................. 121
27a The 300 M H z ' h  N M R  spectrum  o f  com pound D U 4 ................................122
27b The 300 M H z ’h  N M R  spectrum  o f  com pound DU4 (expanded)........ 123
28 The 75 M H z 13c  N M R  spectrum  o f  com pound D U 4 ........................................... 124
29 The D EPT-135 spectrum  o f  com pound D U 4 ..........................................................  125
30 'H - 'H  c o s y  spectrum  o f  com pound D U 4 ............................................................ 126
31a ]H -13C H M B C  spectrum  o f  com pound D U 4 .......................................................... 127
31b ’H -^ C  H M B C  spectrum  o f  com pound D U4 (expanded).................................. 128
31c ’H -^ C  H M B C  spectrum  o f  com pound D U 4 (expan ded ).................................. 129
3 Id  'H -13C H M B C  spectrum  o f  com pound D U 4 (expanded).................................. 130
32 Structure o f  DU5 as confirm ed by the H M B C  exp erim en t.............................. 132
33 E l mass spectrum  o f  com pound D U 5 ....................................................................... 134
34 u v  spectrum  o f  com pound D U 5 ................................................................................135
35 IR  spectrum  o f  com pound D U 5 ..................................................................................136
36a The 300 M H z ’h  N M R  spectrum  o f  com pound D U 5 .......................................137
36b The 300 M H z ' h  N M R  spectrum  o f  com pound D U 5(expanded)................ 138
37 The 75 M H z 13c  N M R  spectrum  o f  com pound D U 5 ..........................................139
38 The D EPT-135 spectrum  o f  com pound D U 5 ........................................................ 140
39a The H E T C O R  spectrum  o f  com pound D U 5 ..........................................................141
39b The H ETC O R  spectrum  o f  com pound DU5 (expanded)...................................142
40a ’H -’3C H M BC spectrum  o f  com pound D U 5 .......................................................... 143
40b 'H -^ C  H M BC spectrum  o f  com pound DU5 (expanded).................................. 144
40c 'H -^ C  H M B C  spectrum  o f  com pound DU5 (expanded).................................. 145
41 E l m ass spectrum  o f  com pound D U 6 ....................................................................... 149
42 IR  spectrum  o f  com pound D U 5 ..................................................................................150
43a The 300 M H z ' h  N M R  spectrum  o f  com pound D U 6 .......................................151
43b The 300 M H z ' h  N M R  spectrum  o f  com pound D U 6....................................... 152
44a The 75 M H z 13c  N M R  spectrum  o f  com pound D U 6 ........................................ 153
44b The 75 M H z 13c  N M R  spectrum  o f  com pound DU6 (ex pan ded )................ 154
45a The D EPT-90 spectrum  o f  com pound D U 6 ............................... ...........................  155
45b The D EPT-135 spectrum  o f  com pound D U 6 ........................................................ 156

LIST OF FIGURES



LIST OF SCHEMES
S chem e P age

1 Extraction  o f  D iospyros undulata  var. cratericalyx  leav es.............................. 65
2 M ass fragm entation  pattern  o f  com pound D U  1.................................................. 77
3 M ass spectral fragm entation  pattern  o f  com pound D U 6 ....................................148

Xll



LIST OF ABBREVIATIONS
X l l l

br =  broad (for N M R spectra)
°c = D egree Celsius
CDCI3 = D euterated  chloroform
CHCI3 = C hloroform
cm = C entim eter
CO LO C = C orrelation spectroscopy via L ong-range Coupling
13c -n m r = C arbon-13 nuclear m agnetic resonance
C O SY = C orrelation spectroscopy
ID =  One dim ensional
2D =  Tw o dim ensional
d =  doublet (for N M R  spectra)
dd = doublet o f  doublets (for N M R  spectra)
D EPT = D istortionless E nhancem ent by P olarization  T ransfer
5 =  Chem ical Shift
8 =  M olar absorptivity
E D 50 =  50%  Effective D ose
EIM S = E lectron  Im pact M ass Spectrum
g = G ram
‘H -N M R = Proton nuclear m agnetic resonance
H M B C = 'H -detected  H eteronuclear M ultip le  B ond C oherence
H E T C O R = H eteronuclear Chem ical Shift C orrelation
H RM S = H igh R esolution  M ass Spectrum
Hz = H ertz
IR =  Infrared spectroscopy
J =  C oupling Constant
K B r =  Potassium  B rom ide
Kg = K ilogram
L = L iter
Araiax = W avelength  at m axim al absorption
M + = M olecular ion
m = m ultiplet (for N M R  spectra)
M eO H = M ethanol -
m g = M illigram



M H z = M egahertz
pg = M icrogram
ml = M illim eter
mm = M illim eter
m/z = M ass to  Charge Ratio
m.p. =  M elting Point
M S = M ass Spectrom etry
nm = N anom eter
N M R = N uclear M agnetic R esonance
V m ax = W ave num ber at m axim al absorption
ppm = part per m illion
ร = Singlet (for N M R  spectra)
sp. = Species
ssp. = Subspecies
t = Triplet (for N M R  spectra)
TLC = Thin L ayer C hrom atography
u v = U ltraviolet Spectroscopy


	Cover (Thai)

	Cover (English)

	Accepted

	Abstract (Thai)

	Abstract (English)

	Acknowledgements

	Contents


