CHAPTER II

HISTORICAL

The S ,' %0s,| «the “largest genus of the family
. ""_ ‘ \--'-
Loganiaceae, belonds £q e {tr \ \ hneae, family Loganiaceae,

order Gentianales ‘ i ' - y Linnaeus on the basis of
Strychnos nux-=vo and Strychnos colubrina
¢(S. minor). It about 200 species, which
may be subdivided »' &% y ‘ic y separated groups : one in
Africa with 75 species Merica with 73 species® ; and one
in Asia (includin 2 s‘ . The only exception

is Strychnos pdtatorum .7" n Africa and Asia. The

=) rll

- _ :
species are u‘;! ized 1into sections, atranged according to a more
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with axillary, simple or double tendrils and sometimes with axillary
thorns; stems and older branches in some species spiny. Stipules
reduced to a mostly ciliate and straight rim connecting the leaf-
bases. Leaves mostly inserted upon distinct leaf-cushions, 3-5(-7)-
plinerved, i.e. apart from the midrib nearly always provided with one

or a few pairs of nearly equally strongly developed basal nerves



which do not fully reach the leaf apex; penninerved in a few African
species. Some pairs of scale-like cataphylls are present at the base
of new shoots, of inflorescences, and of the branches of the latter.
Inflorescences terminal or axillary, thyrsoid. Bracts scale—1like.

Flower (4-)5-merous. Calyx nearly completely divided, lobes in

Malasian spp. always ike, and brown (in African and
American spp. someti . ' Few@nd_green), outside usually very
sparsely hairy, cr' inside at the base provided
with colleters aped, white to yellowish
or greenish, ess thickened towards the
lobes, the bas x much thinner, outside
usually distin ‘ St illose, mostly glabrous, inside
variously hairy art; lobes valvate in bud,
spreading to refleXe : Stamen exserted; anthers mostly
slightly bifid at the.b Qvary 2-(in some African spp.1-)
celled, with%m stigma faintly 2-1lobed.
Berry usuall -- : ﬂthin to thick shell in
Malasian spp. a‘lways hard, outs.1de smooth or minutely warty,

s 4813 VA T B AF. s o.

Seeds 2- 1 either lentlcflar, orbi ular to el tic and wusually
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test , or irregular castorbean-shaped and glabrous; endosperm bony.

Distribution

About 150-200 species in the tropics and subtropics.



Ecology
Large lianas in the forests or scrambling or erect shrubs or
treelets in more open vegetations.

Taxonomy

The genus Strychnos' 1 3 anized into 12 sections, arranged

according to botanicad

Section Tot, ‘ 3 L : Number of Species

1. stryca®s & £4g157 | AR AN 10-12
= . AlAnerica 36
2. Rouhamg =, 4 14
i . ’
3. Breviflorg 12
20
4. o 5-6
9
L5y Africa 1
ﬁ‘ﬂ"ﬁﬂﬂﬂ‘ﬂﬂ\‘ﬂﬁﬂ‘i ;
. ®revitubae Asla
QWW ﬁNﬂiﬂJ Nﬁﬂ‘%ﬁﬂ’lﬂ EP
. Lanigerae Asia 17
Africa L&
9. Phaeotrichae 1 Africa i
10. Densiflorae 8 Africa 8
11. Dolichanthae 9 Africa 9

12. Scyphostrychnos 1 Africa 1



The genus Strychnos 1is subdivided into 3 geographically
separated groups which are Asian and Australian Strychnos, African

Strychnos, and American Strychnos.

Asian and Australian Strychnos®

Section Strychnos

1. St

> ex Yamamoto

S nusBIsReT

{7
158" -
AI e 7 ¥

s g S. walllchlana Steud. ex DC.

Mﬁ%?ﬂﬂﬂﬁwmﬂ’i

QY 13. s. potatozgm bk

AT UNIINYTAY

1 18. S. axillaris Colebr.

15. S. benthamii C.B.Clarke

16. S. dalzellii C.B.Clarke

17. S. melanocarpa Gilg et Bened.
18. S. ridleyi King et Gamble

19. S. trichocalyx KM-Bill



Section Brevitubae

20. S. bicirrhosa Lesch. et Wall.
21. S. flavescens King et Gamble
22. S. luzonensis Elmer

2. 5 tetragona A.W.Hill

& 3,
25, 5.
26.

Section Lanigerag

35, S minor Dennst

ﬂﬂ&‘i’ﬁ”"’l’ﬂﬂ?wmﬂ’i

3. 5. oleifb{#a A.W. Hlll
QRAMAUANIANYINY
. polyantha Pierre ex Dop
40. S. polytrichantha Gilg
41.°'S. rufa CiB.Clatrke
42. S. thorelii Pierre ex Dop
43. S. villosa AMW.Hill

Not placed

44, S. dinhensis Pierre ex Dop



African Strychnos’

Section Rouhamon

1. Strychnos boonei De Wild.
2. S. dale De Wild.

3. S. decussata (Pappe) ex Gilg

4. S. elaeoc ex Leeuwenberg

g 8% "Ono hie et Hepper

1 ‘ :
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i chromatoxylon Leeuwenberg
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l? et Hepper
q17. s. henningsii Gilg

ammnﬁmwnwmau

19. S. malacoclados C.H.Wright

15.

20. S. malchairii De Wild.
21. S. mimfiensis Gilg ex Leeuwenberg
22. S. ‘mit¥s S, Moore

23. S. urceolata Leeuwenberg



Section Penicillatae

‘

24. S. bifurcata Leeuwenberg
25. S. diplotricha Leeuwenberg
26. S. longicaudata Gilg

27. S. matopensis S. Moore

28. S. mostu .;11j’p wenberg
‘.IA 514 g’ e 3 sse

29. S. myw
3%.
32,

Section Aculeats

33

Section Spinosae

34.

Section Brev1tubae

A B ARENTHEINT

39 s, cuniculina Leeuwenberg

ammnwwnwmaﬂ

. S. mellodora S.Moore

42. S. millepunctata Leeuwenberg
43. S. samba Duvign.
44. S. xylophylla Gilg

Section Lanigerae

45. S. chrysophylla Gilg

46. S. dinklagei Gilg



47. S. fallax Leeuwenberg

48. S. kasangaensis De Wild.
49. S. memecyloides S.Moore
50. S. moandoaensis De Wild.

51. S. ngouniensis Pellegr.

52. 5. pangal
53 8; :
54
55,

56

Section Phaeotri
517=

Section Densiflora

68 =3, _JFucens Rak

\"%

61. 4.
]
62 S nigritana Bak.

ﬂ%&l’éﬁ’ﬂ%?ﬁﬂﬂﬂ’i

oS standci% Gilg
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Sectlon Dolichanthae

66. S. asterantha Leeuwenberg
67. S. barteri Solered.

68. S. canthioides Leeuwenbérg
69. S. gossweileri Exell

70. S. melastomatoides Gilg

71. S. odorata A.Chev.



72. S. perninervis

A.Chev.

73. S. tricalysioides Hutch. et M.B.Moss

4. 8,

xantha Leeuwenberg

Section Scyphostrychnos

1628

camptoneura

American Strychnos’® .

darienensis

Gilg et Busse

et
A
s=Barneby
i}

Seem.

ﬂﬂ&i‘ﬁ%ﬂ?‘l“ﬁﬂﬂqﬂ‘i

12 S. divaric?ns Ducke

AR mﬂwwqmmaﬂ

. eugeniifolia Monachino

15 .8

165~ 5

U B ol ot

18. 5.

19...8.

20%.:8%

froesii Ducke

gardneri A.DC.

javariensis

Krukoff

jobertiana Baill.

krukoffiana

lobelioides

Ducke

Krukoff & Barneby

tes)Sprague & Sandw.

10



21. S. macrophylla Barb.Rodr.

22. S. medeola Sagot ex Prog.
23385 mitscherlichii Rich.Schomb.
24, S, panaﬁensis Seem.

25. S. peckii B.L.Robinson

268, AL SE.HIL.

Benth.

Ry
b |

38.%

e R AN NENT
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. duckei onachino

F'
o

B . xinguehsis Krukoff

42. S. glabra Sagot ex Prog.

43. S. goiasensis Krukoff & Barneby
44. S. guianensis (Aubl.) Mart.

45. S. hirsuta Spruce ex Benth.

46. S. melinoniana Baill.
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47. S. panurensis Sprague & Sandw.
48. S. subcordata Spruce ex Benth.

Section Breviflorae

49. S. acuta Prog.

50. S. atlantica krukoff & Barncoy

51. S. brachistanthd Jstandley
52, 8. L ren '
53. s.‘”
54,
55.
56.
57.
58.

59. S. maf _- .

60.
61, 4

L
Al

ﬁ pachycarpa Ducke

ﬁfummrmwmm

q965. s. parvifblia A.DC

’QWTﬂﬁﬂﬁ‘fﬂﬁﬁﬁ’mmaﬂ

67. S. progeliana Krukoff & Barnzby

62.

63,

68145 rubiginosa A.DC.
69. S. schultesiana Krukoff

70. S. tarapotensis Sprague & Sandw.
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Strychnos species in Thailand
According to Bisset (1974)° and Smitinand (1980)%, there are

about 14 species of Strychnos in Thailand. These species are :

Section Strychnos

*

--. teud. ex DC.)

\ duu thuuk (Surat Thani);

kv K

ue lek (Krabi)
* &,

A.W.Hill)

i Phavaa me/lek, quggamﬁn Phayaa

A

- eniawvan Yaa mue lek

"P

{
(Krabi) ; Lgﬂ’mﬂ Sieo duuk (Northern)

ﬂ%ﬂ?%’lfﬂ'ﬁ?ﬂﬂ’]ﬂ‘i

( S‘ kerrii A W.Hill)

AW 81971 FuBd 541 95491 1o

ke 5. S. nux-blanda A.W.Hill
' v v &
naaud Klo-wuu-sae, Nadd Klo-ue, narda Kla-ue
r s
(Karen - Mae Hong Son) ; am Khee kaa
Northeastern) ; ANNTIN Tuumkaakhaao(Central) ;
Ugiise Pluu-wiat (Khmer); u@8 Mating, HERAU

Mating ton, uzv';w:nn Mating maak (Northern)
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ook ok 6. S. nux-vomica Linn.

ng Krachee , nzniiz Ka kling , AU

Tuumkaadaeng, uaasle Salaeng chai (Central) ;
ugsamy Salaeng thom , uﬂmu‘fa Salaeng buea
(Nakhon Ratchasima); uaatiia Saeng buea (Ubon

2 Tmﬁ‘m'e' Hong-buai-chee (Chinese) ;

: ce ex Dop)

uea (Prachin Buri)

Section Penici

* k&

W.Hill)

A.W.Hill)

(S viridiflora A.W.Hill)

ﬂ u El ,J W Wﬂ ﬁ‘ﬂﬁaam Khem (Chaiyaphum) ;

aawa Kho bet (Nong Khai) : gu'm Khee raet
YAVAGN T RENRAT BEIAE B o
mm%aimnuu Tueng khruea dam tua mae
(Lampang) ; (UM Ben, lUudd Ben kho(Northeastern) ;
l.ﬁ‘un‘{?l Lep khrut (Chanthaburi):; dusan Lep rok

(Phatthalung) ; wminamild Maak taa kai (Loei)

Section Brevitubae

b 9. S. vanprukii Craib

¥ Thao chaang (Northern)
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Section Lanigerae

* 10. S. curtisii King et Gamble
Sk 11. S. minor Dennst.
( S. beddomei Clarke)

( 8. silvicola A.W.Hill)

»’;!1 m kaa khaao, @¥MIUAY Tum kaa daeng
N/

(Lamparia ' .

Dop

f Lum nok (Chumphon) ;983asdl
81 Chong ra aa (Chantaburi);

/ auads Sa eng (Trat)

*

bl
T —

o — a3 AT ok o = T S L S— S V- B —
1 -

* l Smitinand
i ¥

“

e AR RN
ARIANTUNRINYINY
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Phytochemistry of the Genus Strychnos

The phytochemical studies §n the Strychnos species indicated
that the Strychnos species contain varieties of chemical constituents
such as alkaloids, flavonoids, steroids, triterpenoids, benzenoids,

lignans, lipids and miscellaneous compounds.

AUEINYNTNYINS
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Table 1

Chemical Constituents of the Strychnos species

Botanical origin|Plant part [Chemical Substances Category Reference
S. aculeata sb spermostrychnine 1A 7
Ia ¢
1A 8
etylstryehnofendlerine IA 8
IA T
IA 3
IA 8
IA 9
S.:afzelii ST 10
1A 10
f" ST 10
i
sb stigmasterol ; ST 10
fan | .Y
Ss alvinianm b alvimine IA 11
: , o
ARIJINIUAIINYI]Y> | =
| : : ‘.
q b strychnobrasiline IA 11
b strychnosiline IA 1%
b tabascanine IA L
b acetyltabascanine IA 13
S. angolensis rt,sb 11-methoxymacusine IA 12
8. .bé.tte.ri £t,sb akagerine IA 13
s nigritanine IA 13
sb 18-dehydronigritanine IA 13
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Botanical origin|Plant part | Chemical substances Category Reference
S. brachiata rb, sb 11-methoxydiaboline IA 14
sb deacetyldiaboline IA 14
rb, sb macgsine B IA 14
S. camptoneura IA 15
IA 15
IA 15
IA 15
IA 15
IA 1%
1A 15
S. castelnaeana IA 16
IA 16
S. cathayensis 1A b 4
1 —methosod e—— 1A 17
IA 17
S. chrysophylla |sb longicaudatine IA 18
‘a , o/
5. colubriﬂ H ’J V Hwﬁlw El'] ﬂ ‘5 ST 19
S. conferti.yora s stgychnine IA 20
, o
RN RN B | -
q sb akagerine IA 21
sb 3,14-dihydrodecussine IA 22
sb decussine IA 22
sb kribine 1A 21
sb 21-0-methylkribine IA 21
sb 21-0-methylepikribine IA 21

18



Botanical originl Plant part| Chemical substances Category Reference
4 3(S),17(S)-tetrahydro-10,10"'- iA 23
dimethoxy-N-4'-methyl, cis-
usambarensine
ahydro-10,10"'- IA 23
rensine
S. decussata Ia 24
IA 25
IA 24
IA 25
1A 24
IA 26
hydroxydecussine IA 22
pethylkribine IA 24
......... ribine| IA 24
IA 27
O-methylmacusine B IA 27
; L7
AUBINBRINYING | = |-
“ sb (+?|ostueine a IA 22
QRGN TREBIIREAG Y | -
q samide
sb bis-nor-dihydrotoxiferine Ia 22
S. dinklagei b brafouedine 1A 29
b .isobrafouedine IA 29
& cantleyine MA 30
1 dinklageine MA 30
sb ellipticine IA 31

19
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Botanical origin|Plant part | Chemical substances Category Reference
sb 10-hydroxyellipticine IA i
sb 17-oxoellipticine IA 31
sb 17-oxoellipticine-M,-oxide IA 31
IA 31
IA 31
IA 31
IA 32
IA 31
MA 31
LN 31
LN 31
MT 30
IA 33
MA 30
syringic acid methyl ester BZ F1
‘a .
AU INBRTFNEING | ~ | =
S. divaricanm rt div,rlc:.ne IA 34
RPN TRRRINIG - |
S dolicbotbyrsa 1 bis-nor-C-alkaloid H 35
sb campesterol ST 36
1,sb caracurine V Ia 35
sb caracurine V-di-N-oxide IA 37
sb caracurine V-N-oxide IA 37
sb C-fluoro:bis-nor-curarine IA 38
sb filican-3-one TT 39
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Botanical origin|Plant part | Chemical substances Category | Reference
sb paracurine V IA 37
sb p-sitosterol ST 36
sb stigmasterol ST 36
IA 38
IA 38
1A 38
S. elaeocarpa IA 23
Ia 21
IA 40
IA 22
IA 21
IA 21
| 21-O-methylepikribine— IA 21
< = ‘
m IA 22
sb strychnocarpine IA 41
‘a [y
AUBIYBRINBANT | = | -
S. e:ichsonm 16eep1af f:.nine IA 42
awwmnmw%wmaﬂu :
q erichsonine IA 42
S. fendleri sb diaboline IA 43
sb henningsamine IA 43
sb spermostrychnine IA 43
sb 11-methoxystrychnofendlerine IA 43
sb strychnofendlerine IA 43
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Botanical origin|Plant part | Chemical substances Category Reference
sb 12-hydroxy-11-methoxy- IA 43
strychnofendlerine
sb N-(A) -~acetylstrychnosplendine IA 43
IA 43
S. floribunda IA 44
ST 44
IA 44
IA 44
IA 44
IA 44
ST 44
ST 44
IA 44
e-me 1A 44
. gardneri akager:ine Ia 45
AUt INeRsHEINT | - |-
5, gaultberma s,sb bnfine IA 46
QWG TREMEIINE N Bl |
q | s,sb strychnine IA 46
S. gossweileri rb alstonine IA 47
rb diploceline IA 47
rb dolichantoside IA 47
rb matadine IA 48
strychnochromine 1A 47
rb strychnofluorine IA 49




Botanical origin|Plant part | Chemical substances Category | Reference
rb strychnoxanthine IA 47
S. hainanensis s brucine IA 20
s strychnine IA 20
S. henningsii \\ ’ / IA 50
edlidl/‘/? - TT 51
1A 50
IA 50
IA 50
IA 50
IA 50
IA 50
IA 50
IA. 50
; ‘. IA 50
IA 51
sb, ibn retuline o IA 50
AyBYeReRuEng | - |-
“ 1,st N- ‘A) -deacetyhsotetuline IA 52
QTG40 T AR P | -
q acetyl- isoretuline
1,st N- (A) -deacetyl, 18-hydroxy- IA 52
isoretuline
sb, 1 O-acetylretuline IA 51
1 spermostrychnine IA 50
b - 17, 23-dihydroxyspermostrychnine IA 50
sb 19-epi, 23-hydroxyspermostrychnine IA 50




Botanical origin|Plant part | Chemical substances iCategory | Reference
1,rb,sb 23-hydroxyspermostrychnine IA 50
1 23-hydroxyspermostrychnine- IA 50
N(4) -oxide
1, rb,sb IA 50
rb IAa 83
1A 53
IA 52
1A 52
1A 52
IA 52
silanine IA 52
S. hirsuta IA 54
b | tetradehvdrostrvchnohir IA 54
S. icaja IA 55
novacine IA $5
el pmsnsan | - | -
M 19, io-u—epoxynovacine IA 56
chi ﬂﬂimﬁ%%wmamm .
q strychnine IA 56
3,fc 14-hydroxy-2, 3-dimethoxry, 21, 22-a~ IA 55
epoxy-N—nethyl—sec—pseudostrychnin#
o - 14-hydroxy-4-methoxy-21, 22-a-epoxy- IA 55
N-methyl-sec-pseudostrychnine
1,fr 2-3-dimethoxry-21, 22-a- epoxy-N- IA 55
methyl-sec-pseudostrychnine

24



Botanical origirT Plant part | Chemical substances Category | Reference
1 3,4-dimethoxy-21, 22-a- epoxy-N- IA 55
methyl-sec-pseudostrychnine
i 3—nethoxy-N—uethyl sec- 1A 85
22-0-epoxy-N- IA 55
‘ nine
IA 55
IA 55
IA 55
1A 56
;,_u guci ne 1A 56
1‘('!
m IA 56
l,t} vomicine IA 55
- U
fl ganpRThEInNG | = -
S. ignatii “ bracine ot IA 57
ol xaﬂww’rmma o | o
q O-methylmacusine B IA 58
w, sw nor-melinonine B IA 58
w,sw, s strychnine IA 58
w, sw 10-hydroxystrychnine IA 58
w, sw isostrychnine IA 58
w, sw protostrychnine IA 58
v, sw pseudostrychnine IA 58




Botanical origin|Plant part | Chemical substances Category Reference
w, sw strychnine-N-oxide IA 58
S. jobertiana rb akagerine IA 45
rb diaboline IA 45
i r
S. johnsonnii \‘ IA 59
_akagerine IA 59
J_
TT—
gerine lactone. Ia 59
thyla \h‘l IAa 59
| »\
AT
ethylakagerine ‘ 1A 59
etrah ’\Q?\\ IA 59
droals \ \ 1A 59
S T \ IA 59
IA 59
IA 59
\irocorynantheot— o IA 59
a \"
e m IA 59
dihydrodecussine IA 59
‘a o/
. j ‘ ‘
AU VBRINYMNRT | » |-
“ gambirtanine
| L o Q
‘ r
‘ IA 59
YWIAINIRHWT1INYTINY
rb nor-harman iAa 59
rb, sb janussine A IA 59
rb, sb janussine B IA 59
rb nor-malindine IA 59
rb nor-epimalindine IA 59
sb anthirine Ia 59
sb yohimb-19-ene IA 59




Botanical origin|Plant part | Chemical substances Category Reference
S. kasengaensis |sb,rb matopensine IAa 60
sb monomatopensine-N-oxide IA 60
rb isoretulinal IA 60
1A 60
IA 60
IA 60
IA 60
IA 60
IA 60
yretuline IA 60
1A 60
IA 60
trychnobiline IA 60
...........-,-.\ ’ IA 61
e m IA 60
vieland-Gunlich aldehyde IA
f mww«wmm :
55 ligustrinﬂ br:r:ine o) IA 46
R xaﬂimsm'nwmaﬂu }
S. .long1caudat¢ bis-nor-C-alkaloid H IA 62
s cantleyine MA 63
s tetrahydrocantleyine MA 63
sb diaboline 1A 62
sb flavopeirerine IA 62
sb, rb long;paudauno A 62
sb, rb longicaudatine F IA 62




Botanical origin|Plant part | Chemical substances Category Reference
sb, rb longicaudatine Y IA 62
rb nor-mavacurine IA 64
sb 1, 2-dehydro-deacetylretuline IA 62
sb -dehydroretuline IA 62
sb toxytetulino Ia 62
ydroxyretuline IA 62
MA 63
IA 62
IA 62
S. lucida IA 65
IA 65
IA 65
1A 65
—E:.T:,_;zm'm;;\ ’ IA 65
m IA 65
gentian:lne MA 65
=y
AU P AT | - |
“ w lovnetin MT 66
QRN THUBING N | -
q w loganin 66
tw strychnine IA 65
tw pseudostrychnine IA 65
tw strychnine-N-oxide IAa 65
S. matopensis rb bis-nor-C-alkaloid D A 67
rb bis-nor-C-alkaloid H IA 67
rb bis-nor-curarine C 1A 67




Botanical origin|Plant part | Chemical substances Category Reference
rb diaboline IA 67
rb 11l-methoxydiaboline IA 67
rb nor-fluorocurarine C IA 67
IA 67
IA 67
IA 67
IA 67
1A 67
IA 67
IA 67
IA 67
sine IA 67
opensine IA 67
X ’ 1A 67
e m IA 67
rb N—deacetylretuhne IA 67
AR ERsNENT | - |-
M 13?1tair1tine IA 67
AR ﬁﬂifﬁw’wwmﬁam .
q bis-nor-dihydrotoxiferine 67
wieland-Gumlich aldehyde IA 67
desoxywieland-Gumlich aldehyde IA 67
rb N-formyl-1, 8-desoxy-wieland- IA 67
Gumlich aldehyde
S. mattogrossensis br mattogrossine IA 68




Botanical origin|Plant part | Chemical substances Category | Reference
br 12-hydroxy, 11-methoxystrychno- IA 68
brasiline
br strychnobrasiline IA 68
S. melinoniana IA 69
IA 69
S. mimfiensis IA 64
IA 64
S. mostueoides IA 70
IA 70
IA 70
IA 70
Ia 70
1A 70
IA 70
IA 70
S. ngouniensis nor-fluoromrarine IA 62
AN ERTHENRS | - | -
W rt,st (dy —16-hyt_:ltoxy—£loibogamine IA i
AR SATRHBAINY VAR |
q sb, rb ngouniensine IA 62
sb, rb epingouniensine IA 62
rb epi-glucosylngouniensine IA 62
rb glucosylngouniensine IA 62
sb 10* -hydroxy-4', 17-a—dihydro- IA 62
tohib:angena:l.ne
sb 17-a,4',17-dihydrotchibangensine IA 62




Ch-olical substances

Botanical origin{ Plant part Category Reference
b 17-a,4',17-dihydro, 10" -hydroxy- IA 62
tchibangensine
sb 17-,4',17-dihydro, 10' -hydroxy- IA 62
! v/
tb - -'\-' s ﬁchibangensine 1A 62
rb -f ' -hydroxy- IA 62
1A 62
S. nigritana IA 13
IA 13
S. nux-vomica IA 72
IA 72
IA 72
IA 3
IA T2
cantleyine MA 74
f m%mwmm " |
“ -?olubrine o) IA T3
ol w‘!rﬂ THARREGE P | -
q cuchiloside BZ 15
s icajine Ia i 73
fr loganin MT 74
£r deoxyloganin MT 74
fr ketologanin MT 74
fr secologanin MT 74
rb 16-epi-0O-methyl-macusine B IAa 76

31



32

Botanical otig:nT Plant part [Chemical substances Category Reference
rb,1 nor-macusine B IA 7%
rb O-methylmacusine B AN 76
rb nor-melinonine B IA 16
IA T2
IA 16
BZ 5
IA 17
IA 73
1A 76
IA 76
IA 76
IA 76
IA 76
1A 72
IAa 76
stry'chnine
Ayt inansnEans | - | -
3—I'droxy—10 11-di-ethoxy- IA 76
A6 ﬁﬂi%%a‘%ﬂ’]’]ﬂﬁl'] d
3-hydroxystrychnine 1A 76
rb 4-hydroxy-3-methoxystrychnine IA 78
rb 4-hydroxystrychnine 1A 78
rb isostrychnine IA 78
s isostrychnine-N-oxide IA 72
rb protostrychnine IA 78
s pseudostrychnine IA 72




Botanical origin| Plant part | Chemical substances Category | Reference
1 strychnine-N-(B) -oxide IA 76
1 10, 11-dimethoxystrychnine- IA 76
N- (B) -oxide
1 IA 76
N- (B) -oxide| IA 76
IA 72
IA 72
S. parvifolia Ia 45
S. pierreana IA 79
S. potatorum IA 80
TT 81
IA 80
""""""""""" IA 80
1A 80
arachidic acid LP 82
f H%ﬂﬁ%iﬂﬂﬂﬂi - |
M ca?leyine MA 80
ChLl ﬁﬂ‘iﬁﬂd‘%’]’mmﬁ - B
q 11-methoxydiaboline IA 80
rb 12-hydroxy-11-methoxy- diaboline IA 80
rb diaboline-N-oxide IA 80
rb nor-C-fluorocurarine IA 80
s D-galactose CB 84
s gum CB 85
rb harman carboxide IA 80




Botanical origin|Plant part | Chemical substances Category | Reference
rb nor-harman IA 80
rb henningsamine IA 80
rb 11-methoxyhenningsamine IA 80

‘ . LP 82

LP 82

IA 80

IA 80

IA 80

CB 84

IA 80

TT 33

IA 80

IA 80

V TT 84
‘ o y
s ‘ oleic acid LP 82

Fj] ﬁ"WW?WMﬂ‘E i
po*yneuridine IA 80
%

‘ w

AW @ﬂﬁf’é%i%%ﬂma&lm 0
q p-sitosterol ST 84

s stearic acid LP 82

s stigmasterol ST 81

s strychnos mannogalactan CB 86

rb bis-nor-dihydrotoxiferine IA 80

rb 18, 19-dihydrousambarensine IA 80

S. pseudo-guina lb cinchonidine S - oA 87
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Botanical o:igilj Plant part | Chemical substances Category Reference
b cupreine QA 87
1 diaboline IA 88
i 11-methoxydiaboline IA 88
\\\ b’/ T
/ QA 87
‘: :
. ‘rh inetin FN 88
/. FN 88
S. pungens ‘ / : Ia 89
4,
A1- 1A 89
=
1 11 IA 89
F d B \ ;
1, sbprb 12-p -me’ diaboline IA 83
‘ A ;
1,sb, 5 }-ha 1A 89
1,sb, rb = IA 89
J'g;:rr.:-::::x:...,ff.:mnj. ngsamine IA 89
(= i)
Eb, m 1A 89
sitsirikine IA 89
f HAPEREHENT | - | -
1,sb, rb 16?) -isositsirikine IA 89
-1 QAN THRIN G- | -
S. .ig:inosa rb, sb 11-methoxydiaboline IA 91
rb, sb nor-macusine B Ia 91
rb strychnorubigine IA 91
S. scheffleri sb flurocurine C IA 92
sb mavacurine C IA 92
sb deacetylisoretuline IA 92
1 strychnobrasiline IA 92

T\%002 309 -



Botanical origiﬁ .Pla_nt'pa:t Chemical substances Category | Reference
1 strychnofendlerine IA 92
1 N- (A) -acetylstrychnosplendine Ia 92
: | N-(A) -acetyl-0O-methylstrychno- 1A 92
A 92
S. solimoesana QA 93
S. soubrensis 1A 94
IA 94
IA 94
IA 94
S. spinosa IA 95
1A 95
IA 96
m IA 96
m MT 97
kribine IA 95
oo Y4145 11T | = | o
Y rt,sb, 1 lz‘hydroxy-ll—methoxy diaboline " IA 98
AW BT RRARRY Al | -
q rt,sb,1 12-hydroxy-11-methoxyhenningsamine IA 98
S. tchibangensis| 1,rt,tb tchibangensine IA 99
s. toxifera sb macusine B IA 100
sb panarine Ia 100
S. tricalysioides sb dolichantoside IA 101
s vallesiachotamine IA 102
s 1isovallesiachotamine IA 102




Botanical origin|Plant part | Chemical substances Category | Reference
S. trinervis ok longicaudatine IA 103
rt nor-macusine B Ia 103
rt bis- nor-dihydrotoxifetine IA 103
IA 103
IA 103
S. urceolata Ia 35
IA 10
IA 10
S. usambarensis Ia 104
IA 105
IA 106
12 107
hylcorynantheol Ia 108
ot antheol Ia 109
N
m 1A 107
st g o fluorocur IA 109
ﬂwnvw«wmm n |
m 6, rdihydroflavgreirine IA 111
AR AN TRURAIN AP | o
q fc dihydro-de- (carbomethoxy) - .IA 113
gambirtannine
sb harman IA 109
b macusine B IA 114
: b dihydro-O-methylmacusine B 1A 114
b O-methylmacusine B Ia 114
rb malindine 1A 106
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Botanical origin|Plant part | Chemical substances Category | Reference
rb isomalindine IA 106
rb melinonine F IA 110
rb nor-melinonine F IA 110
' TA 115
IA 109
1A 109
1A 109
1A 116
IA 117
IA 117
IA 107
IA 111
ensine IA 1)1
IA 111
rb 3,4 —dihydro-N—(B) -methyl- 1A 118
¢ o
AU YN 8111 S
” diwdrousanbarensine ot 1A 109
RGN TRIARIIRYIA |
q rb N- (B) -methylusambarensine IA 118
sb usambarine IA 109
1 10-hydroxy-N- (B) -methylusambarine IA 115
sb 10-hydroxyusambarine IA 109
1 11-hydroxy-N- (B) -methylusambarine IA 115
sb 11-hydroxyusambarine IA 109
) 2 18, 19-dihydrousambarine IA 119
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Botanical origin|Plant part{Chemical substances Category |Reference
sb dihydrousambarine IA 109
sb N- (B) -methyl, 10-hydroxyusambarine IA 109
S. variabilis rb 2-p, 16-a—~dihydro-N-acetyl IA 120
akuammicinol IA 120
MA 63
MA 63
IA 121
IA 122
FN 123
D couuar;yl)- FN 124
_Vtrans-p—coumaroyl FN 124
........ KJ'
Lde FN 124
kae-pferol-3 robinobio;ide— FN 124
ﬂ‘Llﬁ’J RS NN
q.l kae?aferol-3 O—tobinobioude FN 123
.y

RGN IR INY AR | =
q 1 quercetin-3-(4”-cis-p-coumaroyl) - FN 124

robinobioside
1 quercetin-3-(4“-trans-p-coumaroyl)q4 FN 124

robincbioside
1 quercetin-3-robinobioside FN 124
1 quercetin-3-robinobioside- FN 124

7-glucoside




Botanical origin|Plant part Chemical substances Category |Reference

1 quercetin-3-0-robinobioside FN 123

1 quercetin-3-rhamnosyl-(1,6) - FN 125

galactoside-7-glucoside

| IA 126

1A 126

1A 126
IA 126

1A 127

IA 121

IA 121

IA 121

Ia 63

1A 63

IA 63

IA 121

r:osibiline IA 127

Al TpERENeINg | - |-

” 12' hydroxystrycgobiline IA 128

|

YW daﬂﬂimﬂa&%qn’%ﬂmﬁ w | m
q rb 12'-hydroxyisostrychnobiline IA IZi
rb 16, 17-didehydroisostrychnobiline IA 129

rb strychnopivotine IA 127

s vstrycbnovoline MA 63

rb strychnozairine IA 130

rb nor-dihydrotoxiferine IA 121

1 variabiloside A FN 124
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Botanical origin|Plant part | Chemical substances Category | Reference
1 variabiloside B FN 124
1 variabiloside C FN 124
5 variabiloside D FN 124
FN 125
FN 125
FN 125
FN 125
S. wallichiana IA 131
IA 132
Ia 132
IA 131
IA 132

b = bark, fruit, 1= leaf, ns = not specified,

peri = pericarp, rt root, = root bark, rw = root wood, s = seed, sb = stem bark, st =

""’"’ﬁ%‘ﬁﬂﬁ%%‘ﬁmm

reviations for the fategory are listed as follow

- ﬁmmmumw PP oo e

steroid, LN = lignan, TT = triterpenoid




THE STRYCHNOS ALKALOIDS

The phytochemical in

that the major consti Strychnos species are the group of

zymtlons of the genus Strychnos suggest
indole alkaloids th1 es  are considered to be the
reservoir of t oids isolated from plants.
Up till now, rally known indole alkaloids

are approxim

The indo ids om tryptamine and secologanin
can be classifi in ; \ \ ons which are corynanthean
lachotaman (V-type) , strychnan

(S- type) , aspldos 7 A 2) , eburnan (E - type) , plumeran

Structure Claﬂmf:.oatxon of ‘the st.:'yohnos kaloids

ﬂ wﬂ ?wﬂﬂﬁbﬂlﬂﬁ ﬂdﬁs::rychnos species are

comprisedof 5 different skeletons, they are the C— D-, V-, S-, and

RGN RI AL el

t¥pes while the C-types are the least.

According to Pingsuthiwong (1986)**3, the strychnos alkaloids
can be divided into 2 main classes; monomeric indole alkaloids and

bisindole alkaloids .



1. monomeric indole alkaloids
1.1 corynanthean (C-type)
Cl : E-seco indole group
usambarensine (1)

C2 : ajmalicine group

2 Jeine | (2)

dollchant051de

ﬂ‘lJEl"ﬁ Viﬂﬂﬁ“ﬁﬁ’]ﬂ‘i

decu531ne (9)

A9 ﬁﬁﬂ?ﬁﬂ’ﬁ%ﬂ?ﬂ YN

: antirhine group
antirhine (10)
V2 : angustine group

angustine (11)



1.4 strychnan (S-type)
S1 : retuline group
retuline (12)
S2 : diaboline group

diaboline (13)

Fmiscellaneou.

.‘ﬂ

[t

ngounlen31ne (1

ﬂuﬂﬂﬂlﬂ‘ﬂ?ﬂﬁﬂﬂ‘i

elllpt1c1ne (20)
25 strychnan-strychnan (s-s type)
Bl : retuline-retuline group (S1-S1)
dihydrotoxiferine (21)
B2 : diaboline-diaboline group (S2-S2)

caracurine V (22)



B3 : retuline-diaboline group (S1-52)
dolichocurine (23)
B4 : isostrychnine-isostrychnine group (S3-S3)
sungucine (24)
2.2 strychnan-corynanthean (S-C type)

ine-E-seco indole group (S2-Cl)

AULINENINYINg
IR TN TN



H”
Corynanthean Vincosan
(C-type) | (D-type)

it
NS s
I
B H
Strychnan
(S-type)
N
X
Aspidospermatan . Eburnan

AuFnansweang oo

Plumerah Ibogan

(P-type) (J-type)

Figure 1 The indole alkaloid skeletons
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mavacurine (5)



ﬂ‘UEl’J‘VIWlﬁWEI']ﬂ‘i

dolichantoside (8)

(R = CHs ; 3-a-H)
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# - .
o ——

I i
COCH:&&R.;HR‘OH)

ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂﬁﬂi

YRIANTIL
q @

isostrychnine (14)

(A 19,20)



9
RN : N, [N—0] = N-oxide series

3— a -H = normal series

3-a-0H = pseudo series

» rl'.
spermostrychndne (16)

AUt AnEnIneng  wee
RN TUNN IR Y

i |
1

tsilanine (17)

(R-Oaiq,&-m
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ellipticine (20)

(R =H, R =R = CHy)
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i

caracurine V  (22) dolichocurine (23)



’QW’WMﬂ‘iﬂJ ’W’Jﬂﬁl’laﬂ
Nb l O

longicaudatine (25)

55



THE LIGNANS

Structure of Lignans

Lignans form a

determined by the nnamic acid residues or their

biogenetic equiva t . i inition is illustrated by the

aiaretic acid , with the
terminal grou geduced 5. S urally one of the simplest
members of the B ‘e co 3N 27) is more complex in that

the terminal gr yf fer+and™ 1so at higher oxidation levels.

ﬂ‘lJEl’J ﬂ'ﬂ‘mmﬂ‘ﬁ
Qﬁﬂaﬂﬂ‘?mﬂ‘iﬂﬂﬂm&ﬂ

Other common variations occur naturally in which the aromatic
substituents are modified in whole or in part to methylenedioxy and
also where additional oxysubstitution takes place with or without O-
methylation. No lignans has been isolated with an unsubstituted

phenyl ring.
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According to the way in which oxygen ié incorporated into the
skeleton , four structural groups of linear lignans can be
recognized. !

1. lignans, or derivatives of butane (28)

2. lignanolides, or derivatives of butanolide (29)

erivatives of tetrahydrofuran (30)

3. monoepoxylignans,

4. bis-epoxyli : atives of 3,7-dioxabicyclooctane

(31)

\7 Y |
Further g . ;F; = introduction of a c-7 /

C-6” linkage dllows the existence of S large class of compounds

collectﬂlu ﬁc:l‘j qnﬂ ﬁﬂﬁ’(l I)T? occur either as

tetrahydrpnapthalene (32) or napthalene derivatives.

ARIAINTAUUM TN

)

(32) (33)



According to Ayres and Loike (1990)***,and Devon and Scott

(1975) %%, the naturally occuring lignans can be divided into 8 groups.
1. dibenzylbutanes
1.1 with unsubstituted side chains

such as : guaiaretic acid

"
ol

.:"ri‘.’wt

h ‘P' ¥

[e) v"";‘ o

e —

4
L

i |
|

[t

- AN NeIN

ARRIATBHNINAY
;




2.2 unsaturated diarylbutyrolactones

such as : taiwanin A

3. tetrahydrof Y

3.1 9,9

3.2 7,9'1 epoxylignans

ANINENINGINS




3.3 7,7'- epoxrylignans

such as : chicanine

4. furofurans

4.1 wi

ﬂﬂﬂﬂﬁﬂﬂﬁﬂ&ﬂﬂ’i

qmmnﬁmw Ny

fi=y

H3C!
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4.3 furofuran glycosides

such as : phillyrin

54 aryltetrahy-‘-"“, - onels (it 21 ignans)

..i
s

5.2 oxyge

i¥

AREINEMINGINS
R NDEYINAY




6.

2

8.

62

apolignans

such as : collinusin

Hg

dibenzocycle />
such as : /

,ﬁ-li-

;""
wiwedy o
A
: - i
P i

BCOGi N
s R

.h.ﬂ
v.
|

Q
.

=y
a

arylnaphtha ne l:.gnans

”ﬂﬂﬁ?ﬁﬂﬂ?ﬂﬂﬂﬂi

¢
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Biosynthesis of Lignans*®

(figure 2)

The biosynthesis of lignans can be related to 1lignins. The
direct evidence of lignan biogenesis' assumed that dimerisation
involved similar precursors and processes to those that had been

demonstrated for lignin. soute to lignin depends on the shikimic

acid - cinnamic aci pathway . #he compounds in these pool were
(1958)*7, who showed that

carbohydrates ic acid with subsequent

branching to g rosine. It is significant

to all work these two branches are

distinct and i onents does not occur.

Tyrosine may give 1180, ~ 1 alcohol by the action of

tyrosine ammonia lyase oute to lignin is not general

in plants. The pri -;}‘-"E"{ ;,,__:__'. ignin and lignans follows the

action of a "" gse_on phepytatanype o ué «cinnamic acid . Cinnamic
Vi X

acid was co cid by the action of

phenolase. Experu}ental proof of the role of the alcohols, coniferyl,

and smﬁruﬁoﬂa ‘nﬂéﬁﬁ Wﬂ’%ﬂﬁﬁors of 1lignin which

composed alnly of Ce-C3 2n1ts - By the condensatlon of 2 or more

QYRR T H AT EE e i



COOH

OH shikimic acid

Phenylalanine

Ph
Cinnamic acid

p-coumaroyl alcohol

HO =
‘ J l Polyphenolic cpds.

; Caffelc ac:.d

ﬂuﬂawawiwa1ﬂﬁ

\ CO:

A ﬁf@&ﬂﬁﬂﬁﬂﬁqa

Lignans

Condensation

Lignin (Ce-C3)

MeO N _ CO,H /
HO Sinapic acid —» ginapyl alcohol

OMe

Figure 2 Biosynthesis of Lignans
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Source of Lignans

Lignans have been isolated from all part of plants. In many of
the gymnosperms in which they occur they are important constituents
of the wood. They are also known from the wood of angiosperm trees.

Some are present in tree bark , while resin is an especially good

c been isolated from roots , leaves ,

#/ In several cases , long term

explants , maintained n 1 , have been shown to produce

source in some case. They

flowers , fruits ,

identified in humans and
in several animals _ St | ent wolak 8, 2 .enterodiol have recently
been described as : £ in serum , urine , bile ,
and seminal fluids o % ; animals.’®® The mammalian - derived

lignans differ fron Famt— - d | gnans in possessing phenolic

hydroxyl groups only ' #5. ¥ ition of the aromatic rings.

Enterodiol

Enterolactone



Distribution of Lignans

Lignans are widely distributed throughout the plant kingdom.
Table 2 presents a 1list of the plant families , arranged
systematically , from which lignans have been isolated. The
phylogenetic arrangement is that of Cronquist (1981).%%° Fifty-five

families of vascular plants are included. Gymnosperms are especially

throughout the _ g ids§es of ‘ ass Magnoliopsida in an
apparently randg distribution of lignans

suggests that t plant evolution.

Table 2 Distribu

Division Family
Pterophyta Polypodiaceae
Coniferophyta - Coniferales - Pinaceae

UL INENIne AT
QRAINEUNR YN

iaceae

Taxaceae
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Table 2.1 Distribution of lignans in higher plants ***
Division Magnoliophyta
Class Subclass Order Family
Magnoliopsida / jnoliales Himantandraceae
_‘4 Magnoliaceae
: ‘-‘ Winteraceae
Austrobaileyaceae
Eupomatiaceae
Myristicaceae
Hernandiaceae
Lauraceae
Piperaceae
Aristolochiaceae
Gy S Schizandraceae
’r‘ -r." S Berberidaceae
gamamelidae Urticale ""u ' Ulmaceae
‘a
AUNANENFNPNN G|
q Fagales Fagaceae
¢ - /
ARIANTIEU IR V] 81 ¥ e =
q Caryophyllidae Caryophyllales Phytolaccaceae
Dilleniidae Violales Flacourtiaceae
Cucurbitaceae
Salicales Salicaceae
Ericales Ericaceae
Ebenales Styracaceae
Symplocaceae




Table 2.1 (continue)

Division Magnoliophyta

Class

Subclass

Order

Family

oY
R4

SR

G ANUNFNLINT

lale)

Solanales

Lamiales

Gentlanal;Esl r]

Rosaceae
Fabaceae
Thymalaeaceae
Myrtaceae
Combretaceae
Loranthaceae
Balanophoraceae
Euphorbiaceae
Linaceae
Polygalaceae
Burseraceae
Anacardiaceae
Rutaceae
Zygophyllaceae
Araliaceae
iaceae
ocynaceae
Solanaceae
Verbenaceae
Lamiaceae

Phrymaceae




Table 2.1 (continue)
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Division Magnoliophyta

Class

Subclass

Order

Family

Liliopsida

AULINENTNYINT

e e

Oleaceae
Scrophulariaceae
Globulariaceae
Acanthaceae
Pedaliaceae
Asteraceae

Poaceae

IR TUAMINYAE



Biological activity of lignans

The recorded use of lignans as folk remedies dates back over
1,000 years. At present , lignans still play an important role in
modern clinical medicine due to their diverse biological properties.
Various 1lignans are known to have antitumor , antimitotic , and

antiviral activity. Table 3 a list of lignans which possess

cytostatic or antit

Compound , g/ ‘;: AR _ Structure number

Nordihydrog 34
(+) -Dimethyligo irasinel - 2o-xylosi 35
Burseran 36
37:1
(-) trans-Set AP 37.2

methylenedloiybenzyl) butyrolactone

GRS 9181 TN YN

Deoxylbdophyllotox1n 38.2
WWITAIRENINGY
f4’ -demethylpodophyllotoxin 38.4
5f -Desmethoxypodophyllotoxin (Morelsin) 38.5
a-Peltatin 38.6
p-Peltatin 38.7
B-Peltatin-A-methyl ether 38.8

70



Table 3 (continue)
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Compound

Structure Number

5’ -Desmethoxy-B-peltatin-A-methyl ether

Podophyllotoxin glucoside

Diphyllinin
Diphyllinin
Diphyllinin crotqix
Dehydroa (g
Stegnaciﬁ :
Stegnangin

“"ﬂﬂﬂ’J‘l’lﬂVﬁWEﬂﬂ‘i

Stegnélone

—Demethyl epipodophyllotoxin ethylidene-B-D-
glucoside (VP-16-213 or Etoposide)

VM-26 (Teniposide)

PRVRSININ TN AP

38.9
38.10
39
40
41
42
43.1
43.2
43.3
43.4
43.5
43.6
1
45.1
45.2
45.3

45.4

s

6

47.1

47.2




HyC H,OH

Ho HOxylose

= OCH,
= H
Rq
OH H
8 2) CHs H H
wwqwawaﬂw n
(38.4) H OCH; OH H
(38.5) CH; H H H
(38.6) H OCH; H OH
H3Cl Rz
1 (38.7) CH; OCH; H OH
(38.8) CH, OCH; H OCH;
(38.9) CH, H H OCH;

(38.10)CH; OCH; OGlu H



(43.3) ococH,
(43.4) OC4H40 (OH) ;CH;0H
(43.5) OC4H,0 (OH) ,CH,OCOCH,

(43.6) OC4H,40 (OH) ,CH,OCOCHCHCH;



74

H3C

HaC H3
H3

H3C OCH3z

R
(45.1) oac
CH
(a5.2) oco—c’ x
“cH,
.~ (45.3) om
(45.4) =0

4an
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Podophyllotoxins (38.1), constituents of the medicinal resin
extracted from Podophyllum species, are well-known for their
antitumor activity . The application of podophyllotoxin in medicinal

treatment is limited because of its severe gastrointestinal toxicity.

Etoposide (47.1) and Teniposide (47.2) are two semi-synthetic

will "be requireg ; ational dewelopment and design of new
Etoposide eater antitumor activity

and selectivit

(7

[t

 AUEINENINYINg
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