
CHAPTER 1

II{TRODUCTIOII

1.1 TAE GEIIUS TfI{CARIA . 3OTAilr .EJ{I} DISTNTBUTIOII

Uncaria belongs to the sub-tribe Hitragynineae, tribe Cinchoneae,

sub-fanily cinchonoideae of the family f,uDraceae. The genus is

wirlely distributed in tropieal regions, its stronghold being

South East Asia, fron Halaysia to the Solomon Islands. It is

nevertheless also found in other parts of Asia, Africa, South

Aneriea and Australia.l Haviland noted that unearia Iormed an

easily recognizable genus, all species having a elimbing habit

with peduneles converted into reeurved hooks as outstanding

characters,l These plants climb by means of their grapples which

are ealled 'kait-kait' or 'kekait' in llalay, thus leadlng to

their conmon Malay nane. However, difficulties are eneountered

in delineating the species. This is reflected in the 120 nanes

in the Index Kewensis which has no$ been redueed to 34 in

Risdale's recent revision.l The nrain eharacters presently used

in the elassification of Ilncaria speeies are the absenee or

presence of interfloral braets and whether the flowers are

pedieellate or sessile. Additional inportant eharacters are the

stipules-nhether entire, shallowly or cleeply bif id.

Unfortunately all of these

series in unrelated groups of

that unitlng spectes rith,
1nartifieial .t'o

characters nay oecur

speeies; therefore it

for example, entire

in parallel

is possible

stipules is
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Generally, there are grcrlps of species whieh seem to be more

elosely related to eaeh other than other groups of speeies.

Havilandn in 1897, divided the species of the genus knosn to

hirn into six infornal sections as indicated in Figure 1.1.

Risdale. in 1978, reinvestigated the genus and his eonelusions

on the inter-relationships of the speeies are summarized in

Figure 1-1. seven groups enarged uhich correspond well to the

sections recognized by Haviland, sith the exception of group rr

which noif eontains U. bernaysij and U. veiutina (from section 4).

othersise the main difference is that the species rith the

entire stipules i-n Risdale's group r rere placed in seetion 3 by

llaviland. together with species of the revised group rrr. About

14 species were reported to be found in Peninsular llalaysia, &s

listed below:2

1. U. ganbir

2. U. cordata

3. U. borneensis

4. U. atrenuata

5. A. barbata

5. U. canescens

7. U- kunstleri

8. U. acida

9. U. elliptica

10. A. TongifTora

11. U. calLophylla

L2. U. roxburghiana

13. t . Tanosa

1{. U. Itononalla
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1.2 ETBIIOBOTilT OT HALIYSIATI UTICARIA

Traditional nedicine is an integral part of Asian culture and has

been praetised by various ethnie groups long before the

introduction of modern medicine. Even in the nodern soeiety of

today, traditional medicine i.s still being practised either as

an alternative or as a supplenent to modern medicine.

rn Halaysia, there are about 1300 species of higher plants

reported to have medieinal properties and used either singly or

in concert with modern nedieine to treat various diseases and

ai lments . Various speeies of Ancaria are knonn to have diverse

medici.nal uses. The reported uses inelude treatment of fevers.

eommon col.d, sore throats, diarrhoea, dysentery, cholera,

pains, wounds, burns, seat ia and lumbago, asthma,

rheunatisn, skin diseases, skin and mouth ulcers, syphilitic

sores, ehildren's diseases ineluding infantile fevers {Japan,

China) and hypertension tChina, Taiwan, ,Iapan | .2'3 ,4 Some of

these uses are sumnarized in Table 1.1, However, their real

therapeutie value, side effeets and toxieological inplieations

are not well known. rn recent years however, in vitro and in
vivo screening progranmes for antinicrobial, central nervous

system depressant aetivity, and antihypertensive action have 1e'il

to the isolation and identification of the active constituents.

These studies have received added impetus in the face of rapid

deforestation aceonpanying development.



Table 1.1 : Ethnobotany of the Genus llacaria

Itlane Part Used Notes / Connenrrref '

U. aeida
v. acida

U. afticana
v. atricana

bernaysii

cal1ophy7la

eordata
v- eordata
t. cordata

U. ganbir

A. guianensis

U. hirsuta

U. hononalla

leaves

bark
leaves

young stem
stem wood

bark
roots

leaves &

stem

I eaves
& shoots

gambier

leaves

hooks

to relieve painrby rubbing
onto the body',
for thrush, skin diseases,
and in betel ehewing, ls an
astringent, souree of gambierl

treatment of ^stomach pains
and syphilir'
eommon cold'
ehest compl.ains2

souree of gambier2

reported ^to have same uses as
U- ganbira

black dy"2
tused inothe preparation of axe
handles "
dyeing thregds2
skin ulcersz

souree of garnbier2
used foroskin dyeing and
tanni frg!,o used as an
astringent, lotion for^burns,2
paste for skin diseasesf
relief of seatia and lumbago3
remedy for^ diarrheoa and
dysentery,' gargles for_sore
throats and nrouth uleersJ
relief of asthma, external
appLication for syphilitie
sores, treatment of eholera,
dysentery, interrnitent f ever,
bleeding, stgmatitis and
sore throats.'

healing of wounds r atreatment of dysentery. z

hypertensi.on4

as a depurative2

(,\,

a.

U.

U.



Nane Part Used l,lotes / Cornnenr"ref "

a- Tanosa old stems provide drinkable waterZv. appendiculata
t. setiloba

:'

U. Janosa
v. ferrea
t. ferrea

U" Tanosa
v, Lanosa

U- Tongiflora leaves
v. !.ongif lora

U. perrotTetii

young shoots souree of dyaz ,lleaves eleaning wounds, uleerso
root"s relief for the iqflamrnation

of the intestinea

souree of garnbier2

treatment of thrush,
f rambesio:na ancl
rheumatisn, 2 rubbed into
the ^body for relief of
painr

alkaloid extraet shown to A
have anti-tunour activityz

treatment of fevers and 6
various nervous disordersz

U. rhynchophylla treatment of infantile,
fever and nervous diseases,
dizziness, vision 

^andbilious disordersr
hooks antispasnodie activity and

sedative aetion6
stems & trigs treatment of 'liver fire'

fever, headache, dizziness,
flushed faee and eyes,
pediatrie fgver, eolds and
convuls ionsa

U. sessrlfrucfus bark betel substitute2

U. sinensis hooks



1.3 AIRAI,OID$ Or THE GEI{US UTCAfIT

A number of alkaloids have been obtained fron uncaria speeies.

llhereas in sone instances eharf^terization and identifieation of

t.he isolated alhaloids have been carried out, in others only

results of phytoehemieal sereening have been reported. rt is to

be noted that some of the Unearia alkaloids listed in the

ehemj.eal literature are of dubious origin, €ither being obtained

from plant material of doubtful iilentity or from the extraction

of rnixed colleetionr.2 To a large extent these difficulties nay

be attributed to the problems encountered in the identification

of the individual species in this taxonomically difficult genus.

Risdale's recent revision of the genus,l rhich has resulted in

a eonsiderable reduetion of the number of speeies {from 12A to

34) has helped resolve many of the problems posed in the

identification of individual speeies. The work of Philfipson et
.)

aL" in particular as uell as of others on the alkaloidal content

and chemotaxonomic aspeets of the genus has also helped

substantially to clarify natters. Phillipson e aJ examined some

400 small sanples, inainly leaf fragments obtained fron herlarium

specimens) representing all the known speeies colleeted over a

ride geographical range. Using prinarily t.1. e. and gc

conparison with ,"S"n." alkaloids and in some cases by their

mass spectra, sone 40 alif ferent alkaloids ?rere identif iecl f rom

34 species. Some speeies were found to show variation between

samples in respect of the alkaloide present but in others the

allaloidal composition appeared quite eonstant.
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The alkaloids found in unearia are reported to be rnainly the

pentacyelie and tetracyclie heteroyohinrbine types tr e ?I and the

corresponding oxind,oles t3 e dl.' ,h" alkaloids isolated rere

usually variants of these strutures Ir -{] differing onry in
their stereoehernistry and/or aromatie substitution. These

alkaloids are also frequently aeconpanied by their respeetive

N-oxides which are polar (base Iine) allraloids. Less comnon

alhaloids eneountered in Uncaria inelude the roxburghines [sJ,
F-earbolines [5], the pyridino-indolo quinolizidinones [?J,

yohimbines t8l and their oxindoles [9], tetraeyel ie
pseudoindoxyl t101 and the benzenoid E ring pentaeyclic alkaloids

{ganbirtannines t11l and dihydroganbirtannine t12l } .

1.3.1 Tbe f,eterovobinbine tlkalsids [1 & Z]

The pentaeyclie and tetraeyclie heteroyohinrbines have asymnetrie
I

eentres at C3, C,.5 and C20. llosever, al1 those isolated so f ar

have C15-Hs conf iguration since these alkal"oids are ilerived

fron the nonoterpene secologanin. There are 4 possible

diastereomers designated as nornal, pseudo, allo and epiallo.

The pentacyelie heteroyohimbines t1l have an additional

asynmetric eentre at C1g (C19 methyl group o or g ) so that a

total of eight stereoisoners are possible. Although in
principle the tetracyclic heteroyohinrbines may show geometric

isonerisn because of the double bond between c16 and c1?, the

geonetry of the enol ether double bond has alrays been found to

be E.



t11 PENTACYCtIe HETEROy0HIt{8il{Es
(R = ll or Oil)

t3l PE$TncYcLre oxll{DO[ES(R=fiorOfil

H

R?

OMe

HSTEROYOIII}tB INES
0tl
or rinyll

H

R'

OMe

t2] TETBACYELIC
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MeOOC
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R- = ethyl or vinyll
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f\t ./-

11



Table L.2 shows the configuration ternrinolog;- used for the

heteroyohimbine alkaloids [1 & 2].

Table l.? : configuratioa Ternisology for seteroyohi.ubinetlkalsids [1 & A]

Conf i.guration H*3 H* 15 r{*?0

Norma l.

Pseudo

tl 1o

Epial 1o

s

'J

CI

$

c

0

e

B

B

c

c

Hitherto, all previously known heteroyohimbine alkaloids

reported from uncaria have aronatie substitution only at C-g3 fn

the tetraeyelie heteroyohimbines lz!, the R2 group nay be either

an ethyl or a vinyl group. The heteroyohimbine alkaloids foun.l

in Uncaria species are listed in Table 1.3 and 1.4.

Table 1.3 : Pentaeyclie Heteroyohinbine ltkaloids ill

Al haloid Conf igurat ion c9-R c19-clr3

fijtnalicine [1:1

19-Epi-ajmalicine tltl
3-Isoajnalicine t15l

3*iso-19-epi.ajmalieine t101

Tetrahydroalstonine tlTl

Rauniticine t18l

lftuarnnigine t1f 1

nornral

normal

pseudo

pseudo

allo

al 1o

epiallo

tl

H

H

H

H

fl

H

ct

B

c

g

CI

s

o



Table f .il : Tetracyelic fleteroyohiabine ll]al.oids t3I

AIka Ioid Conf igurat i.on R1 R2

Dihydroeorynantheine tl0l
Corynantheine tZtl

Gaabirine tZZl

Hirsutine t2ll
Hirsutheine IZ4l

Epiallo-eorynanthei.ne [?5]

normal

nornal

normal

pseudo

pseudo

epiallo

ctf 2cH3

CN*Cll?

cr.2cH3

cH2ct{3

Cl{=CH,

clt?cH3

H

H

OH

R

ll

H

1.3.2 Tbe Qxindole tlkaloids t: e {l

The oxindole alkaloids (pentacyelie

have the same asyurmetrie eentres

alkaloids. fn addition, they have

at C7, so that the laetan earbonyl

series) or above (g series) ttre plane

and tetracyclie oxindoles)

as the heteroyotrirnbine

a further asymrnetrie centre

may bc either below ([

of the C and D rings.

-tlrt
<

A SURISS
-!9. 

! aii 

- B Sf,RIES
--5

_-q{ 
*

* lzil



In addittion, in both the A and B series,

electrons in N(4) may be either on the same side

as the lactam carbonyl (syn conformation) or on

{anti conformation) .

l28l SYN CONFORHATTON l29l AilTI CONrORilATrot{

I

the

t3

the lone pair

of the molecule

the opposite side

theTable 1.5 shows

oxindole alkaloids

eonfiguration terurinology used for

and 41.

Table 1.5: Configuration Terninology For Oxindole Alkaloids

Conf iguration H-3 [- 15 ||-20 Ser ies

lfornal

Pseudo

A11o

Epiallo

g

B

o

g

g

q

cl

c

R

F

CI

0

AorB

AorB

AorB

AorB

Although all 4 eonfigurations are

alkaloids eannot exist due to the

oxindole unit and the unclerside of

possible, the pseudo oxindole

steric interference betreen the

ring D

The oxindole alkal.oids

Table 1.5 and 1.?.

found in Uncaria species are sunnarized in



Table 1.5: Pentacyelie Oxindole llkaloitls t3I

Alkaloid Conf igurat ion Series c9-R C19-CH3

Isomi traphylline [30]

Hitraphylline [31]

Isoformosanine [32]

Formosanine t33l

IsopteroPodine [34]

Pteropodine t35l

Speciophylline []61

Uncarine F t3f1

normal

normal

nornal

nornal

al 1o

allo

epial Io

epiallo

A

B

A

F

A

B

A

B

H

H

li

H

H

H

II

H

o

0

I
B

g

c

g

0

Table 1.?: Tetracyclie Oxindole Alkaloids t4l

Conf igurat ion Series R1 n2Al kaloid

IsorhynehophYlline t38l

Rhynchophylline t39l

Isocorynoxeine t40l

Corynoxeine t41l

Rotundifoline t42l

Isorotunditoline t43l

Corynoxine A t44l

Corynoxine B t45l

Speeiofoline [46]

normal

normal

nornal

nornal

normal

normal

a1lo

all.o

epiallo

A

B

A

B

A

B

A

B

B

H

H

H

H

OH

OH

TI

H

OH

cH2cH3

cH2eH3

cH=cHz

CH=CH2

fir2cH3

cfi2cH3

cH2cH3

cl|2cH3

cH2cll3
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1 . 3 . 3 !-qbls!lg"9* Ilka-r*ojds

Yohimbine tafl was first found

Yohimbine and its isoners Hera

genera of Plants such as

lApocynaceae) , Gelsenjun

(Euphorbiaceae) among others.5

in Corynanthe yohinhe (fuljaceael.

also reported to occur in various

Ilncarla {r?u}jaceae}, fauPojfja

(Loganraceael, and IlcDornea

The structure of the al.kaloid has been confirned by several

syntheses of its derivatives and of yohirnbine itself.6-11 There

are 5 asymmetrie centres in the yohirnbine skeletoni viz' Ca'

C15, C15, C1.? and e20. Atl natural isoners of yohimbine

possess the s-configuration at c15 (Table 1.8). As in the

heteroyohinbine alkaloids, yohimbines can also be divided into

four groups aceording to the relative configurations of the

stereocentres C3, C15 and CzO, viz. , normal, pseudo' allo

and epiallo as shown in Table 1.2'

Only one known alkaloid of the pseudo eonfiguration' i'e'

pseudoyohimbine [50], has been previously reported from lJncaria,

namely from U. callophyllaLZ and U. attenuatal3. other isomers

were reportedly cletected but not firrnly identified in some other

uncaria speci.es .2,13 substituted yohimbine alkaloids although

present in other families have not been reported from uncaria'
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Table L-8 : Yohiubine Alkaloids42

Al kaloid Configuration
H-l5 tt-20 H-16

TYPe

H-1?lt-3

Yohimbine [47J

Corynanthine t48l

1?*Epi*corynanthine IABa]

B -Yohirnbine t49l

Pseudoyohinrbine [50]

3-Epi-corynanthine t51l $

3*Epi-B-yohimbine t52l fl

Alloyohimbine [53]

1. ?-Epr-alloyohimbine [53a]

c-yohimbine t54l

1?-Epi-c-yohimbine [54a]

3-Epi*alloyohimbine t55l

3,17-Epi-a11o-
yohimbine [55a]

3-Epi-c-yohimbine [55]

3,1?-Epi-c -
yohimbine [55a]

c

g

c

C

B

I
s

s

g

g

g

B

q

o

o

q

g

c

g

C

o

g

c

c

s

g

B

F

s

B

I
C

o

c

g

G

I
g

C

B

B

g

B

B

B

c

c

B

g

I
g

c

B

B

c

F

G

I
c

B

Normal

Normal

Normal

Normal

Pseudo

Pseudo

Pseudo

A11o

A11o

4,11o

AIlo

Epiallo

Epi aI lo

Epiallo

Epiallo

gdc

Boc
BCI

sB

cccoB

lkno*n yohimbine isomers -
f,revision of reference no.

nat ur al / syn t het rc
5



1.3 .4 Alhaloid tl-ox-i{eq

The N-oxide alkaLoids

of the oxinclole tYPe

reported as having the

i.e. U. ganhirl4 and

reported from Uncaria species $ere mostly

[5?] .2 on]y trro speci'es of Ilncaria were

N*oxides of the heteroyohimbine type [58] '

u. tomentosal5.

I

Table 1.9 shor+s the heteroyohimbine

reported in llncari a sPecies '

t5gl HETEROYOHTI{BrNE N-OXTDES

and oxindole N-oxides

t57l OXTNDoIE N-oxrDEs



Table 1.9 : ll-Oxiiles of llncaria Alkaloids
i: i::r l

Alkaloids Conf iguration
1r ',

:,:'l

:

Te t r acyq I i-q- H s !-g!.-ofqh i mb i lq

DihyrocorYnantheine N*oxide

Hirsutine N-oxide

Pe n !a cy c I i c 
-H 

e t e--r.oyoh-L-mli n e

4, R-Tetrahydroalstonine l'l-oxid,e

4, R-Akuammigine tt{-oxide

4, S*Akuammigine N-oxide

Tetf a.gyq I :ig Oxindole

IsorhynehoPhYlline N-oxide

RhynchoPhYlline N-oxide

P.gntacvcIic Oxin olg

IsomitraphYlline N-oxide

llitraphYlline N-oxide

IsopteroPocline N-oxide

Pteropodine N-oxiile

SpeciophYlline N-oxide

Uncarine F N-oxide

Nornal

Pseudo

A11o

Epia 1 1o

Epial 1o

Normal (A)

Normal (B)

Normal (A)

Nornal (B)

Allo (A)

A11o (B)

Epiallo tA)

Epiallo (B)



1.3.5 Other lliseellaneous.lll?1oids

In addition to the alkaloids discussed above, there are other

less eommon alkaloids which oeeur in somc Uncaria speeies.

These include the roxburghines B [59]. C [60], D I51l ancl E {62J

(,*erived fron tno tryptamine moieties and a CrO monoterpene unit)

purportedly i.solated f rom u. eJliptica,2 '15 ' 
25 

' 
30 the simple

g-carboline alkaloid, e.g. harmane [53] ,2 pytidino-indolo

quinolizidinones t64-651 ,2 '22 the tetracyclic pseudoindoxyl,

dihydrocorynantheine pseudoindoxyl 1ffi7,2'\8 yohimbine oxindoles

[9J , gambirtannj"nes t68-59] 
29 and dihydrogambirtannines [12] .29

t59] ROXBURGHINE B

t60l RoXBURGHTNE c

t61] ROXBURGHINE D

{623 RoXBURGHTNE E

(epial1o,

(norna1,

( pseudo ,

(pseudo,

c-188)

C-18a)

c-1 8o)

c-189)



l

t63l llARll[NE

H

OMe

t5?] DIHYDNOCORYNA}ITHEINE
PSgUDOIl{DOXYL

t5a1 ANGUSTTNE tRl=cH=cH2, R2=Hl

t55l ANGUSTOITINE (Rl=Ctl{OH)He, R2=H}

t65l ANCUSTIDIT{E (Rl=H, R?=l{e}

t58l GAI{BIRTAI|I{INE (R=llz}

t69l 0X0GAI|BIRTAI{NII|E (R=O)

f\L,4



1-d ALKALOIDS

The alkaloids

sunnarized in

the same order

REPORTED FROIT

isolated from

Table 1.10.

as in Figure

urcta"tr

Uncaria by previous investigators are

The speeies are arranged aecording to

1.1

Table 1.10 : llkaloids Reported frou Ulearja $pecies

Species Plant part Alkaloids Ref

U. cordafa
var. cordata
t. eordata

var. cordata
t. sundaica

var. ferruqtnea
t. ferruginea

var. ferruginea
t. insignis

var. ferruginea
t. leiantha

U. nacroPhYlla

isorhnchophyl L ine
rhynehopht'] l ine

corynoxine
corynoxine B

unn.

dihydrocorYnan theine

i sorhynchoPhYl line
rhynehophYl 1 i ne
di hydroeorYnan t heine

isorhynehoPhYl 1 ine
rhynehophYlline
dihydrocorYnantheine

isorhynehoPhYl I ine
rhynehoPhYl 1 ine
corynoxine
corynoxine B

isorhynchoPhYlline N-0
rhychophYlline N-O

dihydrocorYnantheine
hirsuteine
hirsutine
harmane

unn.

st, l, fl

I

1

st, 1, fl

I

1
2

J

2

1
2,17
I

J

-1

-2

st

2. t

t,

3. U. nervosa

4. U. schLeneketae



Table 1.10 eontinued

Speeies Plant part AlkaIoids Ref

U..borneeasis

ll. atfenuata

harmane

t et rahydroal stonj ne
raunit icine
14-8-hydroxy*3

-isoraunitieine
l*isoajmalicine
1 9-epi - 3 - isoaj mal ic ine
d ihydrocorynantheine
akuammigine
harmane
hirsu t ei ne
hi r:suti"ne
d i hydrocorynant heine

*pseudoi.ndoxYl
epiallo corYnantheine
speei ophylline
f ormosani.ne
isoformosanine
isomitraphYlline & N-O

mitraphylline & N-O

isorhynehoPhYlline & N-O

rhynehoPhYlline & N-O

corynoxine B

i socorynoxeine
corynoxeine
rot und i f oI ine
i sorot uncli f ol i ne

speei of ol i ne
pseudoYohimbine
yohimbine isoner
yohinbine oxindole
i soeorynoxeine
corynoxeine
d ihydroeorYnan th e i ne

hirsuteine
hirsutine
isorhynehoPhYlline & N-o
rhynehoPhYlline & N-O

pseudoYohimbine
yohi mbine j-soner

yohimbine oxindole
lsorhYnehoPhYl line
rhynchoPhYlline

2

-l
18

I

J

2, 13

st, sb

2
I
I

f1



Table 1.10 eontinued

Species Plant part Alkaloids Ref

7. U. orienfa.lis

U. barbata

U. bernaYsii

3-i;s':ajmalicine
harmane
isomi traphyl.l ine & H-O
mi traphylline fi ll-O
pteropodine & N*0
isopteropoiline & l{-O
unearine f & N-0
speciophylline & N-o
a jnali.eine
akuammigi.ne
19*epi-3 *isoa jrna licine
formosanine
isofornosanine
i.sopteropcdine & ll-O
pteropodine & il*O
speeiophyl,line & N-O

unearine f & N-0
harnane
isopteropodine
pt eropod i ne
speeiophyl line

harmane

pteropodine
speeiophylline
i sopteroPodi ne
unearine
tetrahydroalstonine
akuammigine
isopteroPodine & N-0
pteropodine & N-O

speciophYlline & N-O

uncarine F & N-O

angus t ine
aj mal ieine
3-i soaj ma1 ieine
isorni traPhYline
mitraphyl.l ine
isorhYnehoPhylline & N-o
rhynchoPhYlline & N-0

isomitraPhYlline
mitraphYlline
isopteroPotline f. N-O
pteroPodine & lf-O
speeioPhylLine & N-0
unearine F & l{-O

I
I

2, 13

J

st, sb, slt

l, f r

t

l. st. fl

f1

8.

9.

2

*I

- 19,20
I

-24
-t

I

I
I
I

2L, 2

I
J
-l

I

I

I

t

I
II

fr

-2
I

J

I
?r13
I
I

IJ

10. U. veiutina



Tabl-e 1 . 10 eont inued

Species Plant part hlkaloids Ref.

11. U. canescens

12. U. *unstJeri

A. acida
sar. acrda

var . papuana

14. U. sterroPhYltra

15. U. e1).iPtica

I. st

I

harmane

tri rsuti.ne
rhynehophylline & N*O
isorhynehophylline & l{-0
corynoxine
corynoxine s
iscrhynehophyl line
rhynehophyll ine

harnane
i sorhynchophylline
rhynchophYlline & N*0

3-isoajmalicine
isorhynchoPhYlline & N-O

rhynehophylline & N-O

eorynoxeine
isorni traphYl line
rnitraphylline
speciophylline

3-isoaj mal ieine
speeiophYlline & N-o
isomi traphYll ine
mitraphYlline
isopteropodine
pteropodine
spee iophYtrl ine
isorhYnchoPtrYl line
rhynehoPhYlline
uncarine l'

roxburghines B, c, D, E

3-isoajmalicine
akuammigine
roxburghines C, D, E

i sorhynchoPhYl I ine
rhynehoPhYll ine
iti hydroeorYnan the ine

roxburghines X,D
fornosanine
nritraPhYlline

-1
I

I
I

2
I
I
I

I

J

1l

1, trg

l, st

1. st

I
2

I

l

I
I

2

I
J

23,24

I

2

i

bk
?5



?able 1.10 eontinued

Speeies Plant part Alkaloids Ref.

15" U. eIJrPtrca

16. U. Iongiflora
var. longitlora

var. pteraPoda

tetrahydroalEtonine & N*O
rauni t iei ne
3*i soraunticine
ajmali eine
19*epiajmalicine
3*isoajmal i eine
1 9*epi*3 - isoa j:nal i e ine
1{-B*hyctroxy*3

-isoraunt ieine
rauntieine pseutloindoxYl
akuamrnigine

*pseudoindoxYl
issraunt icine

*pseudoindoxYl
rauntieine oxindole A

mitraphyl I ine
isomitraphylli,.-
fornosanine
isofornosanine

isomitraphYlline & N-o
mitraphylline & N-o
isopteropoeline & N-O
pteropodjne & N*O

speeiophylline & N-O
rtncarine F 6. N-O

eorynoxei ne
i soeorynoxei ne
isorhynchoPhYl.l ine & N-o
rhynehoPhYlline & N-O

isopteropodine & N-O
pteroPodine & N-o
isomitraPhYl line & N-O

mi.traphYlline & N-C)

speeiophYlline & N-O

unearine F

formosanine
isoformosanine
i sorhynehoPhYlline
rhynchoPhYl line
isocorYnoxeine
corynoxeine
isopteroPodine
pteroPodine

26

1. st

1

2

I
I

I

I

I

I

2,28

I

I
t

I

2

I

I
I
I
II

st, 8b, rt



Table 1.10 continued

Species Plant part &lkaloids Ref.

1?. A. ganhir

18. U. calloPhYlla

tl, garnhir'
(mixed colleetiorr
comprisi ng sqveral
tlncari a sB.lt

dihydroeorynant heine
i somi traphylline
nritraphylline
isorhynchophyll ine
rhynehophyl L ine
harmane

gambirtann i ne
d ihyd roganrbir t anni ne
oxogatnbi r t ann i.ne
neog ambirtannine

roxburghines n-H
tetrahydroal stonine
di hydroeorYnantheine
4, R*akuammigi ne N-O
4. S-akuarnmigine N-O
4, R-tetrahYdro-

al.stonine N-o
di hydroeorYnantheine
gambirine
dimerie alkaloid

di hydrocorYnantheine
gambi rine
isomitraphYlline
mi traphYl I i ne
i sorhynchophYl line
rhynchophYl 1i ne

rotundi foline
isorotundi fol ine

d ihydroeorYnantheine
gambi r i ne
cal.lophYl line
isornitraPhylline
mitraphYlline
isorhynchnPhYlline
rhynchoPhY lline

d i hyd rocorYnan t hei ne

pseudoYohimbine

gambi,er

I
I

2

l

I
I

29
"_l

I

30
J
-1

14

J

l
2

I
I

1
I

I

I
5?
J

2 ,31

st
12

ra



Table 1.10 eontinued

Species Plant part llkaloids Ref.

19. U, perrottetrj

20. U. I anosa
var . J artosa

var. glahrata

var. ferrea
t. ferrea

var. topping.ii
t. toaPitrgii

var " .&orrensis

var. aPPenilicu"Iata
t. aPPeniliculata

isomi traphyLline
mitraphylline & N-O
isopteropodine
pteropodine
speei.ophylline
uncarlne F

isopteropodine fr N*O
pteropodine & N*o
speciophylline & N*o
unearine F & tl-0

isopteropodine & N-O
pteropodine & lt*O
speeiophYlline & N-O

uncarine F & N-o

isomitraPhylLine & N-o
mitraphylline & N-O

isopteroPodine & N-O
pteropodine & N-O

speciophYlline & N-O

unearine F & N-O
harmane

isomitraPhYlline & N-O

rnitraphYlline & N-O

isopteroPodine & l'l-O
speciophYlline & N-O

i somi t raPhYlline
mitraPhYll ine
i.sopterePodine
speeiophYll ine
pteropodine
unearine F

isomitraPhYlline & N-O

nritraPhYlline & N-o
isopteroPodine & N-O

pteropodine & N-O

specioPhylline & N-O

unearine F & N-O

jsomitraPhylline & N-O

mit raphYlline
isoPteroPodine & ll-O
pteroPodine & N-O

speeioPhYlline & N-o
uncarine f & N-O

I

2

6
I
J

1, f 1

st, fl, I

fl. I

I

I

l, st

2

I
I

J

2

I
2
I

I

l

I
2

I



Table 1.10 eontinued

Species Plant part A1 kaloids Ref.

vat. appendrculata
t. grabrescens

var. append:cuJa lia
f. setiloha

var . appendictrJa ta
t - ptritrpprnensts

akuammignine
isopteropodine & N-O
pteropodine & H-O
sFeeiophylline & N-o
uncarine f & H-O

isornitraphylline & H*O

nritraphylline & N-0
i sopteropodine & N-O
pteropodine & N*O
speciophylline & N-O

uncarine f & N-O

isopteropodine & N-O
pteropodine & N-O

uneari.nes F & N-O
speeiophYlline & N-O

f ormosani.ne
i soformosanine
mitraphylline

isopteroPodine & N-O
pt.eroPodine & N-O

speeioPhYlline & N-o
uncarine F & N-O

speciophYlline

isomitraPhYlline
mitraphylline & N-o

akuammigine
isopteroPodine & N-O

pteroPodine & N-O

specioPhylline & N-o
uncari.ne F 6a N-O

3 * i soa j mal ic j.ne

1. 9*epi - 3-i. soajmal ic j'ne

akuammignine
h i.rstr t ine
j.sornitraPhYlline & N-O

rni"tr:aPhYll-ine & N*O

f ormosani ne

i-sof ormosani-ne
isorhYnchoPhYl 1 ine
rhynchoPhYlline
corYnoxine
corYnoxine B

st

I
I

2

I
I

"l

I

2
I

2L. U. roxburghiana

22. U. I anci f.ol ia

23. U. slnensls

:,,i . U. sessi Titructus

l, st

't
I

2

I

:
I

-32
33

I
2

Jfr

I
I

2

I
J

I

1 C-
-1,, LI.

-2
I
I

lt
*

(.

i



Table 1.10 eontinued

Species Plant part Alkaloids Ref

$
a
ftl1

;*
$$,
4:::
&i.
*i',,

&'
?Lwi

25. U. laevigata

26. U. rhYnchoPhYlla

?.7. U. hirsuta

28. U. scandes

l, st

st, rt

bk, rt
I

l, f I

isomitraphylline & N-o
nritraphylline e H-O
i sopteropodine
speciophyl I ine
formosanine
isoformosanine

atrgus t ine
angus t ol ine
angus t i.dine
isorhynchophYlline & N*O

rhynchophylline & N-O
isocorynoxei ne
ceirynoxeine
geissochizine methYl

ether
di hydrocorYnanthine
hirsut eine
corynantheine
hirsutine
isorhynehoPhYl I ine
rhynehophYl line
i,soeorYnoxeine
corynoxeine
akuanrmigni ne
rhynchoPhine

isomitraphYlline
mit raphYl 1 ine
formosanine
isoformosanine
isomitraPhYlline N-o
mitraphylLine N-O

3-i soaj mal ieine

isomitraPhYlline & N-O

mitraPhYlline & N-o
isopteroPoiline & N-o
pteroPodine & N-O

lpecioPhYlline & N-0
uncarine F

I
z

I

.l

I
22,2
J

I
2

Il

I
I

I

I

32

34

2

I

I

I

I

2
t
I

l

f1



Table 1.10 continued

Speeies Plant part Alkaloids Ref.

29. U- hanonalfa

10" U. guianensjs

31.. U. tonentosa

32. A. africana
ssP- atricana

angus t ine
angustoline
angust idine
isornitraphyl line
mitraphylline
isopteropoiline e N-O
pteropodine & N-0
speciophylline & N-o
uncarine f & N-O
3-isoa jraalieine

angus t ine
angus t o1 ine
rhynehophYlline i. N-o

di hydroeorYnantheine
hirsutine
hi rsut eine
isornitraphYlline & N-o
mitraphYlline & N-o
isorhynchoPhYlline & N-o

dihytlroeorYnanthine & N'O
hirsutine & N-O
isomitraPhYlline & N-O

isorhynehoPhYlline & N-O

rhynehoPhYlline & N-o
mi traphYlli ne
dihydroeorYnan t he i ne

hi. rsut i.ne
hirsuteine
rotundif oli"ne
isorotundifoline
isomitraphYl line
mitraphylline

ajrnalicine
3- isoa j ma1 ie ine
tetrahYdroalstonine
19-epi-a jnal ie j-ne

dihydrocorYnantheine
-pseudol"ncloxYl

isornitraPhYlline
nitraPhYlline & N*o

isorhYnchoPhYl 1 ine
rhynehoPhylline
dihydroeorYnantheine
1 9-epi-3-isoaj malicine

1, st

I

l, st, fI

l, st

1, st, flw

I

2,22
_l

I
I
I

I

z
I

I

II

z, 22
_l

I
I

I

z

I

II

I
2,L5

I

J

I

I

2

l

l

2



Table 1.10 continued

Spec i es Plant part Alkaloids Ref

ssp. angolensjs

33. U. donisii

34. U. talbotit

isorhynchoPhYlline & N-O

rhlrnchophylline & N-O

isopteropodine & N-O
pteropodine & N-O
speeiophylline & N-O
uncarine f & N*O

i sorhynehoPhYl 1 ine
rhynchophyl 1 ine

f1, r

f"l = flowers,
fr =. fruits,
bk = barit
N-O = N-oxide,

l. = leaves, twg = twigs, st = stens'
sb = sten bark, fl = flowers, sw =

unn. = unidentif ied alkal-oids

rt = roots
stem wood

1.5 BIOGEIIESIS OF TNCANIA ALKATOIDS

The maj.n alkaloids found in uncaria are rnainly those of the

eorynanthean skeletal type which are biogenetically derived from

tryptophan(ortryptarnine)andsecologanin,eonstitutingthe

indole ancl C, or CrO monoterpene portions respectively'35a The

origin of tryptophan t?11 (tryptarnine t72Jl and secologanin t?41

are well estahlished as being derived fron shikirnic aeid t?0] and

sodium mevalonate t?31 respectiu"ly'35b These well established

routes are shovn in Schemes 1 and 2 ' Condensation of

tryptarnineandseco}oganinprovidesthekeyintermediate

strictosidine t?51 fron which the various alkaloids

(heteroyohirnbinesl"A,lB;oxindoles2A'28;andyohimbines3A)

are elaborated as sumnarizeil in Scheme 
''35c
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NHz +
N
H

1rz 1

N
H

- ,O-Ctu.

t7s1

t
J

Schene 3 : Biogenesis of llacaria allaloiils



1.6 PNARHACOLOGICAL NCTIVITY Or IUDOTE ALKATOIDS

Prior to their reeognition as useful therapeutic agents,

alkaloiils trere known for their poisonous properties. It was

Sertuner's discovery of rnorphine t?51 fron opium (1S1?)36 that

spearheaded the subsequent rapid researeh of alkaloids. l{any

classes of drugs have been discovered of rhich a plant aLkaloid

Has the initial lead. A good exarrple is the diseovery of

morphine from Papayer speeies r*hich led to the many narcotic

analgesics and quinine t7f1 from Cinehona species which led to a

large group of anti-rnalaria drugs.3 An important class of

biologically active alkaloids are the indole alkaloids, derived

biogenetieally from tryptophan. These alkaloids include nore

than 1000 well rlefined conpounds isolated from higher plants fron

families such as Apocynaceae, Leguninoseae, Loganiaceae,

Ruhiaceae and othe.r.3? fnspite of the large number of indole

alkaloids found to be biologieally aetive, only a few are

considered of value as therapeutic agents in human nedieine-

This is because nany of these alkaloids are known to have adverse

side effects and a high degree of toxicity' Sone

representatives of biologieally aetive indole alkaloids inclutling

some which are in clinical use are listed in Table 1 ' 11



Table 1.11 : Pbarnaeologieal Aetivity of sone fndole llkaloids

Alkaloids Source Pharnacological ActivitYref '

hirsutine t241 U. rhychophYlla

ajmalieine t13l

ajmaline [?8]

eatharanthine t?91

dihydroeory-
nantheine t20l

elliptici.ne [80]

qambirine t22J

hirsuteine [23]

CatharanfDus sp.

Rauvolfia sp.

Ca fiaran tius
roseus

U. caLlophylla
U. rhynchophylla

Ochrosia sp.

U. callophylla

ll. rhychophylla

hypotensiuu3?

cardiae antiarhythmia3?

hypoglycenie activitY3?

hypotensive activitY3l' 1:' "
mild central dePressant--

ant itumour3?

hypotensioe3l ' 
40' 4L

mild centra{o dePressant39
hypotens ive" -

mild eentra{o dePressant39
hypotensive" -

ant iarrhythmic39

mild eentra!9. f,?Pr"r""nt39
hypotensrve

hypotensi u"tl,
tranquil irE\''
bradycadia-'

mi1d. ."i!iilel6lr"""nt 3e

hypotensl.ve--'

vasodilalot'1',
hypotensive J

antineoPlast ic3?
( leukemia)

ant ineoplast ic37

i sorhyncoPhY*
lline [38]

reserpine t81l

rhyneophY-
lIine t39l

vineanine t82l

vinb1astine [83]

vincristine tB4l

U. rhyehoPhYlla
& other Uncaria sP.

flauvul.fia sP-

U. rhYchoPhYlla
& other Ilncaria sP.

Tabernaenontana sP'
Vinea ninor other
ApoeYnaceae sP.

Catharanthus
roseus

Catharanthus
roseus



Table 1 eontinued...

Alkaloids Souree Pharnaeological Aetivitylef '

vindoline t85l

B-yohinbine t{S1

yohirnbine t4?I

CatharantIus
roseus & other
Apoeynaceae sp,

Insonia
elliptica

Carynanthe
yohinbe &
Unearia & other
Apoeynaeeae sp.

hypoglycemie activity3?

rnild anti dqgressio"39
hypotensive""

hypertenuiue{?
vertenary aphrodi"i.a"3?' d3

"? ,,'YcH=cHzcH_\ ()

t??l ourNlNst75l l{oRPHTNB

,oH

,H

t?81 lirllAlllfE t?gt CATSARANTHil{E
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