
CHAPTER ]

EXPERI}TEHTAL

3-1 souRcE At{I} RUTIEHTTCATTOH oF pr,lrfr l{ATHRilLs

The prants were collected frorn various areas in peninsular

xal aysia as sumnarized i.n Tabr * 3. r and bef ore any chenricar_

analysis was carried out. voucher specimens were prepared for

Froper documentat j.on. The herbarj.um specinens sere given a

nrrnber and the loca.tion and date of colleetion of the plant

speci.nens Here aJso recorded. voueher specimens are deposited

at the herbariun, Chemistry Departnrent, University of l,lalaya,

the herbarium, Forest Research Institute llal.aysia, and in

some cases at the Rijksherbarium, l,eiden.

The snecimens were jdenti.fjed by Dr. C.E. Risdale (CER) of the

Rijksherbariurn, Irej.den and K.H. tlong (l{KH) an<l K.H. Kochummen

{K},lK) of the Forest Research Inst j tute Hal-aysia, as summar j zed

in Table 3.2

Table 3.1 Colleetion of
llalaysia

Ilncaria SanPl.es in Peninsular

PIaee Date No. of samPles
col I ected

& sereened

S"pg"!-berp--&e- l,e-I

Pulau tangkawi

Batu Gajah

June 89

ilune 89

1

6



Table 3.1 eontiuued

Place Dat e No. of samples
eol leet ed

& screened

t{g*!". Coast

Puchong

Kuala Lurnpur

Pasoh

Port Dickson

$*eu-!-be"ra."-Bs-si-er

Kota Ti nggi

Kluangi,

I'f ersing

Desaru

rlrtne 8?

Aug. 8'i

Nov.87

Feh" 88

Hay 88

Jun* 88

Nov.88

Jan. 89

Apr. 89

Feb.

JUJ y

Aug.

Nor'. 8tt

Norl. I8

June 89

ltay 90

10

10

6

4

:-1

t?

I

6

r',

89

8?

88

I

6

3

l8

1')

14

6

105



Table 3.1 eontinued

PIaee Dattr Nr:. of samples
col I ected

& sereened

e-e!-irel" Ssglqn

tanehang

Genting llighlands

Gombak

Eapt.Co3qt

Fuhi.t Bttsi

Buki t Kesing

Dungun

Oct. &?

Sepi - 8?

fte'c . 9?

.Ian. l]8

ilar. Il;3

Feb. 89

Sept.

Dec.

tlay

Ang. itfl

June 8?

Aug. 88

Feb. 90

Apr. 8?

l1

15

9

I

{

3

8?

87

89

6

6

1

19

25

5?

1't
II

I

107



Table 3'? : $ouree and Authenticat'on of plant Haterials

Herbariun
Specimen No.

Date Locali ty Specres Identi f*
ication

GK 124

r"ili I61

#H 022

+h.01?

#K 076

rlK 186

0K 042

6K 0{3

l{ay 19 8 8

Hov 1988

June 1 98?

June l9g?

Sept 198?

July 1988

June L98?

.lune 1987

Puchong

Puchong

Buki t Xesing

Bukit Kesing

Gonbak

Puchonq

Sukit Kesing

Bukrt Kesing

U.

(t.

U-

caJ Jopiyl I a

iorneensis

Jrugi f l<tra
var. TongitTora

.Iongif lor';
yar. pferopoda

J anosa
vrr" gJaSrafa

Iatrers+
Far. E.lalrata

I anosa
var. ferrea

corda fa
var. cordata
t " sundar ca

corda I'a
var. corda tf a

t , rr:r.da ta

r:rrrd* t a
v,?r. fr't r ttqtDea
f . ferrug.inea

CER

cgR

IKU

gKH

t{Kt{

KI.IK

K}IK

t,lKM

IIKM

IIK}I

CER

EER

CER

enR

CER

llKl"

UKM

1{KH

KMK

GK Q32 ilune 1.98? Bukit Kesing

GK O]4 June 1987 Puchr:ttg

tr.

Itcf.

u.

u.

U.

U.

U.

GK 023

GK 190

GK 269

GK 063

GK O?4

cK 024

6K 033

GK 04rt

0K 262

June 198?

July 1988

Aug 1988

Sept 1987

$ept 198?

June 1987

June 198?

June 198?

Aug 1988

Bukit Kesing

Buki t r'es ing

Brrkit Kesing

Gent ing Hi ghl ands

Gombak

Bukj t Kesing

Bukit Kesing

Bukit Kesing

Bukit Kesing

Il. eJlrpfica

U, elJjptrca

U. eJlrPtica

Il, acida

U. ganbir

{/ncar.irr sP. A

Uncaria sP- B

[tncarja sP. C

Ilncaria sP. P



3.2 GgHEREtr

He:lting pornts Here reccrrded *n a hot st.ag*r .L*r,t,; lreteler mel ti ng

polnt apparatus and Here uncorrer:ted. ix and rlc t{ilR Here

r *rnrded using a JHot FX 1.00 sp*r:tromr:t,er ,in cDCI., sor ut i.on wi th
THS a$ internal standard at 100 and :5 r{Ha r.espeetively.
ih*nical shiftn $ere reportcd as Fpnr dolufield fron TXs,

Ilirect prob* SIFS t?oe*l rernr perf nrm*d on a Kratos l,fiI lils lo?d

r{ass speetrometer pi. t h .r Ds 55 da r a syst enr, uv spectra Here

t*r'nrded olt a Shimadiu l.lV'-1691 spr:r:troneter in 95* ethan'1. IR

speetra Here r*cord*d in c'HCl1 snlqliuns on a Briehnann Aeculah

infrared Speetrometer" All solventF ilere (tistj..lled before uss

*xcept firr drethyl ether, which Has passrd throuqh activated

alunrna prior to use"

100 HHz lH NUn ana 2D NllR spectra Here obtained courtesy of Prof.

{. X. Sha, National Tsing Hua University, Taiwan and Ot: e. H-

fhuah, Univetrsi ty of Ha,laya, Xalaysia respectively. IIHS and

FA8!,1S Here obtainecl eourtesy ol Frr:f ll. H. 1,P8, National

University of Singapore, and Prof' C. K. Sha, National Tsing

Hua University, Taiwan respeetively

3.I CXnOHATOSRAPIrC I{ETilODS

3 - 3.1 Colunn Clr-qoa-at,ogf a;lhY

Flash ehronratography *as performed usitrg lierck si'lica gt':1 9385

{230-400 Hesh AsTHi ' The ratio of silica gel to sample #as

approximately 30:1 for crude samples and 100;1 for semj" pure



f ractions- The gel xas niade intn a sr.lrrry *r th chrorof orm before
i t: wa$ packed into the column and r+as a.rlo*ed t. equi l.ibrate tor
at least an hour before use. . Hhen di*thyl ether Has used as

eluting solvent, the colunu vas paeked by the dry pack!ng

lriethod' ?he solvent syst"ems n*rrral ly uegd t* eJutri the columns

hrere' chl'orofotn t*r,th rncreasing methanol gradient or diethyl
r:rrher wi th i ncreasi.ng ethyl a{:€rr.att: gradi.ent f cl10ned by

el:1,-:fCfnff, with qre,l'lr.errrrl ol;1dii:rr!." !Jtr:li.n*ilR H{:r* nnnitnrerl_a}y

t. ] . c.- ,1nd appr*pr"iatr,: f raction* rrere lnffiblnrd antl rqhere

R*ces"sary subjeeted to futher s*p:rratinrr by rer:hronatography or

irf"ri,,F6rative t . 1 . c

I. I-? Thin l,aypq..lhrguq.[.ggr9phy (t.,l,q.,I

Tlrjl layer chromatoSraphy (t..1 .c.) Has rottti.nely used to detect

:rrrr{ separatu the v rious at.kaloids. The t:rudt: alkal'oid

rrixtr$ct.s, traCtitrnS f'r'nm fnlrtmrr r-lrrrrhlrtr)qlitphy;rtlcl ist-rlated pure

;r I hal or rls rlere examr rled by t . .l . e. 1t$ i trg pr elcoat |rl 5xl 0 r:m gl.ass

plates, 0.;5 m;rr thj rknens. si 1.i t:a gtll 6u F 1q4 (llet i:k, Darmstadt,

G"F.R. ). The t-1-c. plates were spotted with a piece of fine

qllss capi.l.lary trrle and then dev*lnped jn saturated

r::irromatographi c tanks !rrt h var I t)u$ sol vettt systetrs at roon

!.1:ii5rerature t?0 oC) . 'i-he Al kal oitlal. spots .rqere vi suali'sed by

rjxar\i.nation of th* t.l"-q. p)'ates ulrder' \1'!" 'light (254 and

165 nm) , f ollowed by spraying r*i th Draqen<lorl f 's r*agtetlt 'wtri clr

tr:rrmed oraRge spots on a pink baekgrouttd'

'I



Thrr lt\ values are tabulated in Table j,l, (The valurs given

nru the nverage of lwo separate drtermjnations),

tailn i,i : The hR1 Values 0f ilkaloids Isolated tron
llahysian l/nearia Species

Allnloid $olrtrtrt systrmr

abcd t'f

Itilryrltomrynantheitrc [?0] 19 ll (i?

lirmbiljnc [12]

Irrr$amlirine [86]

tlo*1'u1nn [8?1

M{] l14

1414(]
16 16 56

ls 64 1[

ll 1l i6

l0 ll 14

41 40 61

i4 6f 11

46 6i 68

5! 61 15

15 52 69

59 61 ?i

l5 5' 6!

61 69 ?8

12 16 52

20 15 4B

Jlt 44 58

? ?94?
I ll11
1 1619
l1 lli 58

1? 25 l8

6 19{4

lnoltsrEodine [1{] l0 l}f) l'2

Itmopdjne Ii5] 21 24 {l
Isorhyrrchophylline []81 20 ?'9 5?

ahtIrrhophylline[]91 5 4 le

Isocorlnoxtine i{01 2B 29 5l

corynoleinel4l] 5 4 19

ftolundifo]ine [{l] 21 26 58

trrll1*51ne[4?l I 3 22

0'tolrinbinet{g1 5 ? e

u'yrrlrjnbine [54] 22 lJ 4l

llloyohimbine[53] 0 0 (t

lrrrrrlovotrirrlline[5Ol () o 7'

1"ip1.11'yonmllrretlt) 1 (t ll

iniirlnlyrilnetlsl 2 o ll

iuiioir,yirirltrttqt ? (t 10

i'ii'riliiii"iigor o o 4

tr . diethyl. ethcr

b.ether I hexant (1:l'

t' ether : ethYl acetate

d"chloroform I acetone

t" chloroform I nethanol

f ' ehlorolorm I nethanol

v/v)

{111, v/t')

(5:4, viv)

(10: I , v/v)

(10:2, v/v)

L J, 3 lte!ff rtit,e ll["lilgt 
fi Lqqdtgfllly

trrplrrtile t,1,c, fia$ carried out on silict gel 60 t,Un {l'lerck

lll0) on l0 I l0 crl glass plrter of layer thiclness 0,jl rrrrn (1! g

rilica gnl in ll nl distilhd rrator per llnte), T|re platos rere

lir drid for an hout and then activated overnight irr an oven at

llo 
oc 

hrfote uss,

llrparativt t,1,0, ili$ usd routinely for tlte inolation as ttell

as puriiication of the cornpolrrdl, The rreight of sarrrple appliei

to each platuras approlinntely 1f mg, $amples rrere inttoduced

ollo the plates as a continous stteal rling fine eapillary tubes

and thorr deleloped in sattrltod chronrlto0ralhic tan|ts at roottt

tnnrperature 
(28 

oC),

Tlrn solvent sYltens used letel

{a}DietlUletkr

{b) lltlryl acttate I dieilryl ethor {lrl)

(c) lhthanol I clrlorofortrr i1110)

(d) llexane I ethYl acetate 
(111)

Tlre devtloped plates were visualiserl uder ultra violet light and

lh required bands ttere scrapped ofl arrd tlltacted exhaustively

lith ahsolute ethanol' The etlranol eltracts lere evaptatecl to

drlntls md the allaloids lere t]ren iaherr 
jnto clrloroform'



3.3,3 9:,ensge!*!__e_"-T_hf "n Lgxe s .- -c".h_r.g e $ qg-r_ea h y

Freparative t'1.c- r.as carried out .n sil.ica ge1 60 rzsc (Merck

'l?10) on 20 x 20 cm glass plates nf layer thickless 0.?5 mm 6.5 g

siJica gel in 27 ml distiil"ed water per prate) . The pl.ates r,rere

air clried for an hour and then aetivated overnight in an oven at

llo oc b*for* use,

Frr:*parative t.1.c. $as used routinely f or the isolation as r+el}

as purif ication of the compounds. The rreight of sarnplr: appliec

t n each plate was approximately L5 rng. Sarnples Here introdueed

onto the plates as a continous streak using fine capillary tubes

and then developed in satttrated chromatographic tanks at room

temperature (28 oc).

Th* solvent systens used were;

(a) DiethYl ether

(b) Ethyl acetate: diethyl ether (1:l)

(c) Methanol : chloroform (1:10)

(d) Hexane : ethYl asetate (1:1)

The develoPed Plates were

fh* requirecl bands Here

with absolute ethanol.

dryness and the alkaloids

visualised under ultra violet light and

scrapped off and extracted exhaustively

The ethanol extracts rlere evaporatecl to

Here then taken into chloroform'



Tlrt hnt val ues

*r* the average

are tabulated in

of two separate

Table l. l. (The values given

d*terminations)

Table 3.3 : Ih: nT, vatues of AlkaloidsHaraysran Unearia Speeies
Isolated froa

AI kalr:i d Snlvent Systern*

eoeba

!) r ltydrr:coryualrtheine [20]
{l;r:nbirine L221
Tsagambirine [85]
(lambireine t87j
lsopteropodine t34l
Fteropodi.ne t35l
Isorhynchophylline [38]
Rhynehophyl.line t39l
Isocorynoxeine L{0J
Corynoxeine t41l
Rotundifoline [42]
Yohimb j.ne t47l
$ *yohirnbi ne t49l
u'.yohimbine t5a1

AIlr:yohimbine t5:3
Pseudoyohimbine t501
3*epi-S -yohimbine [52]
Ca) ).ophylI ine t88l
Callophyl.line A [89]
Ca).l,ophyl1ine B [90]

39

19

14
2t\
30

23
28

5

28
5

2'l
8

5

22
0

0

1.

/,

)
0

1?

1n

I

L6
30

24
1,1

A

29
4

4A

3
,

11

0

0
0
()

0

0

62
AA

40
56
R1

41
5?
19
57
19
58
,) ,)
trb

9

4ri

0

L

li
10

4

511

1?

30
41"

54
46
59
35
59
35
61
)')
20
l8

1

3

.1

.ll
1)

6

64
J]
32
40
65
63
6'l
52
57
52
69
35
?q

44
?9
)1

16
43
?K

29

76
56
54
61
73

58
?5
69
75
69
78
52
48
58
4'l
37
29
58
38
44

a * diethy). ether

b * ether : hexane {1:1,

c - ether: ethYl acetate

d*chloroform:acetone

v/v )

11.1

(5:4,

v/v)

v/v)

vlve - chloroform :

f * chloroform :

methanol (1.0:1,

methanol ( 10:2, v/v )



i . 3 . 3 Frp_l_+_r_eiiy_s _ILia_-Lerq-r,S.lr.rogelqgr-pp,hy

Freparative t.1.c- lras carried out on sil.ica gel 60 Fz:a (Herck

??10) on 20 x 20 cm glass plat*s af Layer thickness 0.?i nrm (15 g

si.lica ge1 in 27 nl distilled uater per plate). The plates were

nir dried for an hour and then aetivated overniqht in an oven at

1 i * Qc before use.

f'r'r,:parat ive t .1 . (-'. aas used routinely f or the isolation as well

,?s purif ication of the cornpounds. The veight of sample applied

to each plate was approxinately 15 rng- Samples were introdueed

onto the plates as a continous streak using fine capillary tubes

and then developed in satttrated chromatographic tanks at room

temperature (28 oc).

Tlrtl solvent sYstenrs used were:

(a) DiethYl ether

(b) Ethyl acetate: diethyl ether (1:1)

( c ) !{ethanol : chLorof ornr (1 : 10 }

td) Hexane : ethYl acetate (i:1" )

The develoPecl Plates were

the required bands rtere

llith absolute ethanol.

dryness and the alkaloids

visualiseri under ultra violet light and

scrapped off ancl extracted exhaustivel'y

The ethanol extracts were evaporated to

were then taken into chloroforn'



3. 3.4 $.P"rsr'B_eegggg

!q"f,s-erg-o:gE:-q*Ee-a-serr.!

sr:l uti on A: 0. 85 g of hi.smuilr ni trate n,as dissor ved in a mixture

of L0 ml glacial aeetic aei.d and {0 nrl of distiiled water.

Seilution B: 8 g of potassiun ioditle rtas

di.sti1led sater.

dissolved in zCI ml of

A st.ctck solution uas prepared by mixing equal volurnes of solution

A and B. Dragendcrf f 's re,lg+:nt was made by rnixing I ml of stock

solut ion with 2 ml of glaci.al aeet.i"c ac j"d antl I 0 ml. of distilled

water. Orange spots on the developed t.1.c. plates intlicate the

presence of alkaloids.

3.4 UXTRACTIOII OF AIKAIOIDS

The dried

distilled

f i.l tered

portion of

and coarsely ground plant naterials HeLe extracted with

ethanol over 213 days' The ethatrol extract $as

off. and the residtle rlas then resoaked vrith a f resh

ethanol. This procedure was repeated 3/4 times'

ThecombinedethanolextractHasconeentratedtoaboutl/20of

itsoriginalvoluneunderreducedpresSureanclthenacldedslowly

intoalargeexcessof5thydrochloricacidsolutionwith

eonstantstirring.Theacidicsolutionwasfilterredthrough

k!eselgtrurtoremovethenon-alkaloidalconponents.The

fittratewasdefattedritnn-hexaneoretherandthenbasified



Hith coneentrated ammonia soluticrn. Tlre l.iberated alkalcrids
uere extraeted exhaustively with ehlarr:f arrn. The chl Qrof orm
extract was then washed with distilled water and dried over
anhydrous sodium suJ.phat,e: Removal of the solvent by
rvaporation under red,uced presslrre furnished the e,rude alkaloids.

Rrpurification of the crude alkaloid extracts by repetition of
this cycle *,as found to be necessary especialry for leaf extracts
in urder to ohtain.r cleanrr crude arkaloidar. rni.xture.

3.5 TSOLRTIOH OF ALKALOINS

3.5-1 fsolation of Altaloiils fron -lt----.se,Upp"lxlle

In the earlier part of the work, extraction was carried out

using 1 kg of l.eaves whjch gave 1.7 g of the crude mixture.

Chromatography of this nrixture showed that in addition to the

three major alkaloids r':t., gamhj.rine, djhydrocorynantheine and

eallophylline, other minor alkaloids were also present.

Subsequently 5 kg of leaves were extracted to give 4.2 g of the

erude alkaLoidal mi.xture. ChronratographY of this mixture

allowed the detection and isolatiorr ol some of the minor

el kaloids viz. , gambireine , yohirnbi'ne I pserldoyohrmbine '

0*yr:rhi-mbi"ne, B-yonimbjne, cal).optryIl.ine A and 63'l lopiry)'l'ine

n.Inordertoobtaittedsufficentaxrountsofthesetninor

a.lkaloids f or complete characterizatj.on, extraction Has

eventuallycarriedoutonl0kgofleaves.Theprocedurefor

the isolation of the al.kaloids is described bel0u for the largest'



scale extraction' The essentiar prcrcedure i,s sunmarized ln
t.low diagran shor'rn in Figure .1.1 

"

the

Fxt raction of 10 kg of reaves f oil.owed by parti tioni.ng int. aeid
,rrrd the usual workuB gf,vfr 6. g g 't rrurr* alkaloi.dal mr.xtur*

designated as Tl, The crude alkalrida} mrxture obtained Has

shown by t,1,e. to eonsist of a eomplex nrixture of alkaloids with

i"hree major eonpon*ttts " This nrixture vas jnj tral.l.y di.*solved in

{ilcll (50 ml} and a1lnr*ed to stand i,n Lhe nnld for 1? hr:urs. A

r+hjttr solid Has fornred $hich was ct:[].*rt*d by fjltration and

vashed with cold chlcroform. The whire solid. (4.0d g)

dr:si qnated as 72, ltas shoun to he a rni xture of two ma jor

a.lkal"oids UCl (Ditrydrocorynantheine) and UC3 (Garnbirine) . The

lirother li quour was eol I eeted and evaporated to dryness to yield

Ti (4. ?5 g) . T3 r*as initialty ehromatographecl over silica gel

ii0 rrsl ng chl.oroform wj th i ncreasi rrg rnethanol gr:adi ent to gj ve

r:sst,,ntia1Ly three fractiQns cnntaining par:ti'aIly resolved

rnixtures of al.haloids.

Fraction 1 : nas subjected to further separation by preparative

t.l"c. (silica gel 50, diethyl ether) to furnish Ucl

{nihydroeorynantheine)andUc2(Rotrrnd'ifo'ljn*).

Fract.ion 2 : contained a complex mixture of alkal.oi.ds' It was

rechromatographed ove!: silica ge: using diethyl ether with

:i ncreasing ethyl acetate graclient f ollowsd by cHcl l wi th

rncreasing methanol gradient to give essentiall,y 8 f ractiorrs.

Extensivepreparativet.l.c.andcolunnchromatographyofthese

fractionsyieldedthepurea}kaloids,viz'.Uc].*uc12.



'ir;r* procedure for the isor.ation of the alkaI'i.ds is summarizeer

iriqure 3-1-

i'action 3 : contained minor polar and baserrne alharoids,

i'urther study nas earried out _

't'i:e folloring alkaloids were j.soJattd:

ilcl, Dihydrocorynantheine Has reerystallieed frcrn diethyl ether,

i:r.i]. t04oc {1it.4B 105 CIc} . Rr values are given in Table 1.1,

Ir uun (cDcIj, 100 HHe): 6 o.gr GH, r, cgzc11_t), 1.04-t.50 (1tH,

:rr{}rlapping m}, 3,59 (lH, s" COOt{e}, 3.?3 t-}H, s. OHe}. ?.01-

'i.{8 (4H, m. aromatic), 7.2'l (1H, s, H*1?}, and 8.16 {tH, br s,

iJHl. HIns, nlz trel. int.): 158(100, ltf). i5? (80.4, H+-1), 353

{{9.9, u+-15). z3g {11.g), zzs (19.1.). 184 (94.0), 1?0 (39.0) 169

il4.l) and 156 t36.9). Calcd. for ClaHlgNZO3 358.214' Found:

i68.305. UV: l max (EIOH) : 22'1, 250 (sh) , 283, and 291 nm. IR

iliBr:): 3500, 2900, 2140, 2100, 2'140, 1?00, 1630 cm-1

'ihtr llc ltnn data are presented in Table 2'3'

ucz, Rstundifoline Has purified usi.ng preparative t.I.c. (ether)

ftf values are given in Table 3.1. lx NltR (CDCI3, 100 ilHz): 6

il.80 (3H, t, CllZEtl3), 0.5*3.2 (13H, overlapping n) ;" 3'58 (3H' s'

il00He), 3.69 {3H, s, o}le) ' 6'35 {11{' d' J = 8 Hz' H*10}' 6'57

ilH, d, Jz 8 Hz, H*12) , ?'04 (lll' t' J= I Hz' H-11) ' 1'22

i1l{, s, H-1?) and 8'30 (1H' br s' NH}' The 13c t'tun dttt are

i:resented in Table ? ' 9.

1n

No



I!{:1. c-Yohinbine was isolated and purif i.ed by preparative t.1.. c.

it1:ethYI ether: ethYI

Li 
: rr+n in Table 3 . 1.

\H, overlapping m) ,

aeetate, 1 : 1, v/v) The R, values are
I

1*H 
NHR {CDC13, 100 l'inz) : 6 1.4*3,5 (ca.

I . 84 (--lH, s .

irJ r

!1
. Lt: "C Nl'lR data are presented rn Tablc 2.18.

Callophylline was isolated' and purified by preparative

?.1*7.5 (4H, m, aromatic H)

CO0lle), 1.99

and l. ?5 tl,H,

(].H, br s , H*

r{H} .

= 8 Hz, ll-

,r-1 ? 1rJ - t, tt r

7.31 (lH, s,

cbr

11i:4,

I . i . e. tdiethyl etber : ethyl acetate, 1: 1 followed by CHCl l

1,1,:*H, 10 : l) and obtained as an amorphous powder m.p. )330 nC

li*r. {lit.t2 130 oC). Tha Rf values are given in Table 3.1.

:lr NHR (cDcI3, 300 ltttz) : 60.8? (3H, t, cHzgilj), 1.0*4.1 (ca'

:l'3H, overlapping rn), 3.56 (111. d, J = 9 Hz, H-21"\ ' 3'70 (3ll'

s.OHe), 3.?0 (3H, s, CO0l'le), j.82 (3H, s, C00Me'), A.t'l (LH'

i:r sr H-17') , 4.70 (1H' br s,

!:i,), 5.69 (lH, d, J= 8 Hz,

iir, H*1.0'), ?.19 (lH, ddd, ../ . 7, 7, 1 Hz, H-11') ,

H-3' ) , 6.58 ( lH, d, J

H*12) , 7.12 (1H, ddd,

'1 
.,1 //. 7 .45 (1H, dd, J = 1

! Hz, H-9') , 7 -59 (1H, br

iABHS , mf z z 137 -4 (MH+) .

IR (KBr) : 3?95, 3200*34d5 '

1.690 and 1540crn-1. uv

i95 and 300 nm.

rhe 13c turR DIPT

f osY and 1H-1' 3c

and 2.LA -

Hz, H*12'), ?'48 (l'H' dd' "f = 'l'

s, NH), and 8'29 (1H' br s' NH) '

calcd - for C43H52N4O? + H ?3? ' 3914 '

2935,2915, 2880, 282A'. 1850', 1705'.

; .i max (EIOH) : ?28 ' 232 '5 ' 215 
'

rhe 13c nun data are presented in Table 2'1L'

Spectrun is presented in Figure 2'8' rhe 1H-llt

Correlation Spectra are presented in Figure 2'9



i, i)ill ,, 100 HHz): 6 1.80*3.?0 (12fi, overlapping m) , i.fg (jH, s,

;i{*}, l.?5 (JH, s, OHe), 5.1*5-? (ll{, !!r, -Cll=CHZ), 4.8-.5.0 (?ll,

Hz, H*12) , 6.78-5.91

and ? . ?4 (111, br s ,

lg1 (56.?, t!+-1), 36?

, *CH=CHZ), 5.38 tlH, dd, J = 8.00 2.0

253 (21.5) 219 t?5.1). 200 (91.1), 186 (8.6). 185

i;ij5, Gaubireine was

'1ri.\H, 10 1, vlv) .

i,ill, m, H-10 &

:ii: IIHS , nl z.

,ii*.11. l'!+-15),

purified using

Rf values are

H-l1), '1 "32 (lH, s, H*1?),

(rel. rnt. ): 182 (100, i,tr),

data

preparatrve t.l"e. (CHC1, :

given in Table 1.1. lH rtun

; ; . i J , 3no

iii;;.i.s68. uv:

11:ir* '-C Nl{R

111

i
(10.6). Calcd, tor C"?H"61{?01 182.189?. Found:

max (EIOH ) : ?,2'1 , ?50 (sh ) , 286 , ancl ?95 nm.

are presented in Tabl.e 2. -1-

3g4 (loo, l'1+), 183 (41'o'

24t (11.0), 200 (70'0), 186 (32'8) 
'

. Calcd. f or CeeHlgt{ZOl i84 ' 205 '

(EIOH) : ZZ1 , ?50 (sh) , 286, and

UC$, Gapbirine 14as recrystallized from diethyl ether, fr'P'

:6 oc (1it .48 1G3-165 oc) . Rf values are given in Table 3 ' 1 '

,r lll'fR (CDCIl, 100 MHz) : 6 0'88 (lH' t' J = 1' 1 Hz' cHzqHl)'

, "$*"].: (LlH, overlapprng m), 'l'69 ('lH' s' c00M*) ' 3'77 (3H'

:;. fiHe) , 6.40 (1H, dd, J = 'l '5, 2'0 Hz' H-1"2) '
6 .'19-1 .a2 ( 2H,

',i', H*10 fi H-11), ?.35 (lH' s, H*1? ) , and ?.6J ( lH '
s, NH).

-L), 369ilTl(S, nlz (rel. int.) :

ijfl,4, :,!+-15), zls (11,0) ,

il;q \22.61 , and 172

i'rund: 384 " 200. UV:

l:'j5 nm' rR (KBr): 3350-3200' 2920' 2880' 282Q' 2160' t?00 anti

1610 cm*l th. 13e Nun data are presented in Table 2'3'

br

+
H

{26.5}

I *ax

11fl



iic?. rsoganbirine was purified using prsparative t"1.c. (cHCl, :

li*0H, 10 r 1, v/v)- Rf values are given in Table I"1. lH 
NHR

ifnclj, 100 l{Hz): 6 0.85 {3H, r, cnzgllj}, 1.g0_j.20 0.3t{,

:.:it:rlapp!nq m), 1"59 (3H, s, COOl{e), l.?5 gH, s. gye) , 6.g4 g.H,

,i, .f = 2.4 H2)' , 5"7? {lH, dd, J = 8.5, 1.1t Hs), ?.0g 11H, d, J i:

ti.1 Hz),

ilTi'!;{ , n/ z

ti,1$-{, M'

rrit- /']1 ?l\&4. &f

?.36 { 1H,

(rel. int - )

t.1.c" (CHCI, : lleoll, 10 :

;:nwder. The Rf values

iCDClt, J00 Hz) : 6 0.85

i::i'r:rlapping m), 3.50 (1H.

s, H*1?) and ?.54 (1H, br s, HH).

: l8{ (100, l-{+) , tg3 (g1.5, l,{+-1) , 369

?4L (25"0), 200 t?4.5), 186 (12.5),

Calcd. for ce2HagN:Oj 384.2049.

t EroH ) ?26, 340 and ?79 nn.

are presented in Tabl e 2.3.

1, v/v) and obtained as an amorPhous

1H 
NlrR

-15) , 255

and t'l2

nax

(20.?),

t?0.6).

UV: Aii,.Ltrtd : 184. ?052.

'Ii:i: I lc ltttR data

UC8, Callopbyll.ine B }'as isolated and purified by preparatlve

are given in Table l - 1.

(3H, t,

d, J = I

cH2gjql), 1.0-4'1 (ca' 29H'

Hz, H-?1' ) , l.?l (3H, s,

rii'{e}, l.?3 (3H, s, COOI'le) 3.81 (lH, s, C00Me'), 4.16 (lH, br

4.55 o.H, br s, H-l'), 5.48 (1H, dd, J = 8' 2 Hz'ii, H*17') ,

l'l*.l"2') , 5.6-5.'l (2H, m, H-10 & H-12)' 5'9-?'1 (2H' m' H-10' &

il*l1'), 7.37 (lH, s' H*17) ' 7'62 (1H' br s' NH)' and 8'24

iIH' br 5' NH) ' FABHS ' nfz: ?53'4?53 (HH+) ' eaeld' for

,t4 jH52N40g + H ?53.3853, uv : A max (Et0H) : 227 ' 29a and

j00 nm. The 13C Unn data are presented in Table 2'16"
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[tcg, callopbylline A was isolated as a white amorphous powder by

preparative t.I.c" (CHCI, : l{e0H, t0 I 1, v/v). The Rg values

are given in Table 1.1.
1'tt NHR (cDc] 

1 , loo Hz ) : 6 0. 8? t]H, t ,

Cll2C43), 1.0-4.1 (ca. 29H. overlapping m), 1.5? (lH, d. "! = .9

Hz, H-21'), l.?5 {lH; s,OHe). ;1.?5 (3H. s. C00He), 3.85 (3H,

s, C00l'le'), 4-69 (lH, br s, H*l'), 6.54 (1H., d, J = I Hz, H*11),

6.69 (11{, d. J * S HE, H*L:}, ?.1? {lH, dd, ,t a 7, 7 llz, H*

10'), ?.19 {1}1, dd, J = ?, ? He. H-11,}, l"l? 
1t*, 

s, H-1?),

?.46 (lH, d. .I = ? Hz, H-1?'), ?.51 (1H. d, J * 7 Hz, H-9'),

7.62 (lH, br s, NH). and 8.0? (lH. br s, HH) ' FABHS, nlz :

737.4562 {}rH+), eacld. for CO:HSZN40? + H ?3?'391d' uY, ,

Imax (EtoH) : 229, 230, 285, 295 and 300 nm.

data are presented in Table 2.14.

't?
The "C NHR

:;

:

preparative t. l. c.

The Rt values are

:61.4*1.5 (ca.15H'

UC10, Yobinbine was isolated and purified by

(diethyl ettrer : ethyl acetate. 1:1, v/v)'

given in Table 1.1. 1H llun {cDcll, 100 HHz)

overlapping m), 3-S1 (311, s' C0ol{g) ' 4'22 ( lH, br

?.1-?.5 (dH, m, aromati.c H) and ?'80 (l'H' br s' NH)

Nt{R data are presented in Table 2'18'

s, H-1?).

. The 13c

ucll , g-yobinbine Has isolated, and purified using preparatrve

t.1.c. (CHCIr: t{eOH 10 : 1' v/v) ' The R, va}ues are given in

Table 3.1. 1H H!1R (cDcl3', 100 HHz): 61'4-3'4 (ca'15H',

overlappingni,S'63(3tf's'COOHe)'?'0-?'5(4H'm'iaromaticH)

120



and ?.81" {lH, br s, NH}

Table 2.18.

Thc tr3c nuR data are presented In

UCl2, Pseudoyohiobine lras r*crystal. j ized f rom chlorof orm, R.F.

26s oc (Iit.1? :gg qc) .' The Rf varnes are given in Table

3.1. lHnitn tcncl,, 100HHz):dt.J*3.il (ca. 1SH, overlapping

*). 3.78 {3H, $, CoOHe), 4-?5 {lH, br s, H*:?), 4.di {lH, br

s, H*3), ?.1*?.5 {4H, m. aronratic) and ?.95 (1x. br s} NH) .

the 'I ie 
rul,tR elata are presenteil .in Table Z.l $.

i1

Extraction of 500 g of stem gave 0.31 g of crude alkaloids, and

t.1.c. indicated the presence of three major alkaloi'ls and some

baseline alkaloids. The crucle alkaloids were subjected to

chromatography with silica gel (CHCl3 with inereasing HeOH

gradient ) to yield the three major alkaloids, uiz. ,

dihydrocprynantheine, yohimbine and pseudoyohj.mbine. No further

rorh xas carried out on the baseline alkaloids'

L2L



I

I
I

Crude alkaloidal mixture, Tl

Plant tdaterial
(10 kq leaves)

(6.80 s)
I

Crystal lizatian
{cHcll ,"t 0 oc)

I

whi te solid. T? CHCI j supernat:"nt(2.049) " 
I'llr

prep. t.l.c" (evaporated to dryness)
tlll

UC1 and UCZ erude alkaloidal nixture. T?

column chromatography

Fr
{7 44

prep.

I
mg)

t.1.e.

Fr. 2

mixture of alkaloids
(3.62 g)

p.t l.c.

p.t I.e.

Fr. 3

polar & minor alkaloids
(344 mg)

UC I anrl VCz

Fr.

p.t 1.c. p.t

ucl & ucz

Fis. 3.1

eol umn chromatography

Fr.
I

I
I

p.t.1.e. p.t

uc3 uc4

uc3 & UC7

UC

.1.c.

p.t

t0

l.c.

uc9uc5 & uc6 ucb

p.t

ucd, uc8, & uc12

alkaloitts fron U- callaPbylla

.I-e.
I
I

I

I
uc1l.

Isolation of

I22



3.5.2 p-f . p.-L! iprdg- [r s fJ. &orneensis

Extraction of 1.? kq. q:f rear;tis fi-r1.!i-ruerl by partitioninq into
acid .lrld the usual. rrorkup gave g5z ng of crude a lhal ordal

ni.xtrrre, The crud* alka l.nidal ::ixture nas shonn to cons:.st of

three halor alknloids airi$rl:F{1tned by three or four nlnor

a 1 kaloids .

This nixture Has i*:trnily ,'hrp*atogr.aphed over sjlica gr?1

{rh}crrof orn srt}r lrlcrrjasillq nethanol gracitient } tn give 5

fraettnns rnntaining p;rrtirily rrsnlved nixtures nf alhaloids.,

Repeated coluntn chrr:matography rnd prep;rrat"ivt: t.l,.r:, of these

fraetjons yielded ths alkaloids UB1.-tln6. The *sserrtial procrdure

is summari;ed i.n the {lov diagrah sbown in Figure .}.2.

Fraction I yielded olrc nrajor a].holoid , designated as UB1.

Fractiott ? pas Shsvn to ccnlain f he three nrajor alkal.ords, !'i:. ,

IJnl, US? and URl. UBl Has isnlated f ron t'he rixture by coluinn

chromatoEraphy (silica q*1" diethyl *ther *jth increasing Prhyl

acetate gradirntl, IJBI;rird ItF"l r,ilttt*d togctlli*r bltt separation

Has accomplished by preparative t.].c. tcHclS I HeoH, 10:1. ?x

developnrent). Fraction I contained one nrajor alkaloid, UE4 and

several nrinor alkaloids. 0nly UB{ vas succesfully isolated by

preparatrve r.1.c. {tthyl acetat*: diethyl ether, l:l fc"rllowed

by ciicll: !{eoH, l0:i). Fractj*n { errntajtred nnly orle najql

al.kaloid, UB5 thieh nas nbtained by prsparativ€ t'1'c' iCtlCLt:

HeOH, 10:1.; 2x developmentl ' flraction 5 also contained cne

majrrral}raloid.uB6,rhichxasjso}at*dbypreparati"vct.l,c.

(citcir: llleoH, l0:1; 2x developrrent ) '

Isolation

L4J



uBl Has shown to be actualry a mixture.f t*,o alharoids tron rts
lH and llc NllR speetra" This mixture proved resistant to
further resolution as attempts to separate the alharoids by

t'I'c' rin various solvent systems and fractronal crystalrization
Here unsuceessful.

The f otrloning al kaloids \{ere i solated:

uBla, lsceorynoxeine Has "i.solaLed as a mixture sith uBlb

{isorhychophylline} and its identity nas established fron llc 
lt},lR

speetral. data" nn var"ues are given in Table 3,1. I x Nl,rR

iCDCIl. 100 l{Hs}: d 0.'t*.!.5 (I1fi. overlapping m}. }.S? (jH, s,

COOHe), 1.68 {lll, s. OHei, F.J0-5.?0 (lH, m, CJ=CH2), 4.95-5.0A

(2H, nr, CH=!!!2|, 6.8{-7.48 (4H, m, aromatie H} , 7.23 {l}t, s,

H -17,, and 8.89 (1H,. br s, Ht{l . The 13c Nl,lR data are

presented in Table 2.9.

UBtb. faqrhynchoBhylline $as isolated as a mixture with UBla

(isoeorynoxeine) and its i,denti ty was established f rom 13c 
NllR

data spectral data, R; values are given rn Table l. 1. ltt 
Hl'tR

(CDCl j, 100 FlHz): 6 0.4-3.4 {15H, overlapping m) 0-?9 (3H, t,

cH2s.[3] ' 3.52 (31{' s' C0pl{e) , 1.60 (3H, s, oHe) , 6.80-7.20 (4H,

Ir;, aromaticl , ?.1{ {lH, s, tl*17) and 8.98 (lH, br s, NH) ' The

llc Nrn data are presented in Table 2.9.

uB2, Corynoxeine HAs obtained as pale yel1ow crystals from

ether, ft.p. Aci*?06 oc tlit.61 212-214 oc). nf values are

given in Table 3.1. lX nXn {CDC13, }00 }'ttlz} : 6 0.??-3 "{6 (11tt,

overlapping n), 3.60 {3tr, s, CoACH3}, 3'?0 (3H' s' oHe}' 5'35-

,,S'
i|,,, '



5.69 (lH, m, -C.J=CHz),4.s6*5.0e (AH,

(llH, fiI. aromatic), 7.ZZ (lH. s, H-1"?),

The 13c tgHn data are presented irr ?able

UB3, Rbynchophytl.ine was

benzene, n.p. 20G-Z0g oC

given in Table 3.1 . 1H

overlapping rn) 0.7? ( 3H,

{31{, s, OHe}, 6.80*?.?0

and 8,9? {111, br s. NH}.

in Table 2.9.

obtrrned as yellowish erystals from

(tit.52 a1x-?tl oc) . Rf values are

NltR (cDCl"t, 100 t{Hz): 6 0.44*3.45 (16fi,

t, CH?C,Ht), 1.55 {lH. s, COp_H,g_} , 3-62

(4H. n, aromatic), ?.i.8 (1.H, s, I{-1?)

The llc HHn data are presented

isolated and purified by preparative

L, 2x develoPment). The R, values

Nl'tR (CDC13, 100 l{Hz): 61.4-3.5 (ca'

m, *CH=C$2).

and 8,8-1 (lti,

2-9.

5 - 88-?. 2?

br s, NH).

U${, Alloyobinbine Ha$ isolated and purified by preparative

t .1. c. (ethyl aeetate : diethyl ether, L: t, followed by CtlCl, :

l{eoH, 10: 1} . The Rf values are given in Tabl"e 3. I . I'H 
NHR

(cDCl1, 100 MHz): 6 i..4*3.5 (ca. 15H, overlappi.ng m), 3'77 (311,

s. COOHF), 3.90 {1H, br s, H*17) , 7.1.*7.5 (4H, n, aromatic H)

and 7.82 (i"H, br s, NH). Th* 13C tlNR d.rta are presented in

Tabl"e 2.18.

UB5, Fseudoyobinbi.ne rlas isolated and ptrrified by preparati've

t.1.c, (CilCl, : HeoH, 10:1, 2x clevelopment) ' lts spectral data

are as deseribed previously f or u ' ca'I )ophy-Ila'

UB5, 3rEpi* 6 *Yohiobine was

t.1,c. (CHC1t: lleoH, 10:

are given in Table 3.1 ' 1H

t2s



15H, overlapping m), 3.gZ (iH, s, cooj,tg) , 4.44 (lH, br s,
H-3), ?.1-?.5 (4H, m, aromatic) and s.01 {1H, br s, N}l).
Erils , mlz rel. int. ) : 354 (g4.2, n*) , 35J u.00. tt*_tl . ags
(5), 223 t4l, 19? (3), 18d (10), 1?0 {8}, 169 t13.4} and 155

(9). cacld. for cztH2eNzor 394.r9{r. Found: 35{.1g21. The

1lc NHR data are presented in Table ?.1g.

Flant Ma ter i a l
(1.2 kg)

Crude Alkaloidal Hixture
(952 ms)

Column Chronatography

Fr. 1 Fr. 2 Fr. 4

prep. t.l.c prep. t.l.c. prep. t.l.c.

uB1 UB4 UB5

Fr

eolumn ehromatograPhY prep.t.1.e.

I

UB5

prep.

vB2 UB3

uB1

t

&

fig. 1.2 : Isolatisn of alkaloitls froo U. Doraeeasis



3.5.3 !-qo_lq'!!ion of illLqlqr=qq-.feqnf ...Jsrerllsri'.rs{:._J_o_ggt{J=o_rs

Extraction of 250 g of reaves gave 0.96 g of crude arkaroids.

The essential procedure is summarized in the flow diagram shown

in Fig- J.3- The crude alkaloidal mixture vas chromatographed

over siJ ica gel using chloroform xith inereasing methanol

gradient to give three fractions. Fraction t had one major

alkaloid, designated as ULI. Fraction z nhich contained the

najor alkaloids r+as rechromatographed using chlorofornr with

inereasing methanol gradient and preparati"ve t.l.c. to give ull,
ULz and Ut3. Fraction 3 eontained a mixture of minor polar

alkaloids. No further work was carried out on this fraetion.

Utl uas actually a mixture of two alkaloids which proved

resi.stant to further resolution. Attempts to separate these

alkaloids by t,l.e. in various solvent systems and fractional

crystallization were not sucessful '

The following alkaloids tlere isolated:

UL1a, isoeorynoxeine and UL1b, i.sorbynehophylliRe were isolated

as a mixture with ULl"a as the major component. Their identity

were established from 1lc Nl'tR d"t.

vlui , eorynoxeine and uL3, rhynchopbylline were jdentified by

their spectral data ( lx u 13c lvun ) as described previousry

for U. borneensis.



Plant t{aterial
(250 s)

Column

Fr.
mixture of

Chronatography

2

a1 kaloids
Fr. 1

(0.38 g)
ut1

Fr. 1

utl

I

Column Chromatography

Fr. 3

mixture of ninor
polar alkaloids

?'Fr Fr. 3'
mixture of minor

polar alkaloids

prep. t.I.c.

ut"z & uL3

Fig. 3.3: Isolation of alkaloids from A. longitlara v. longriflora

3.5.4 Isolation of allaloidq !Egg* u 
'-Jpgg]"fJq11-f*e&*-P.tery89&.

Extraction of 500 q of leaves gave 0.5 g of erude alkal.oitlal

extract. The erude alkaloidal extract ?tas initially examined by

t . 1. c. uhich showed the presence of two major relat ively 4on-

polar eomponents eith a third more polar mi.nor eomponent' The

crude nixture ras chronatographed over silica gel and eluted 19ith

diehloromethane rith increasing methanol gradient. The tl{o major



collllroll€nts eluted togerther and w*re not separated, separat ion

of the two urajor alkaroids was accomplished by preparatrve t.r.e.
using ethyr acetate : cyclohexane{ l:1 as a developing soluent,

and sith two develponents of the plates. This resulted rn the

isolation of upl and rrF? The third component,, t,pl. $as

obtained in trace amouttt tlhich r*as irrguffiesnt fr:r' spectral

eharacterization" uFl. and uF? were identified as i"sopteropodine

and ptereipodine resp*ctively based on their spectral data.

IIP1, fsopteropodine Hari cry$t,rt li:rrd f r:onr h*nze:ne as wlri te

needl*s o tr. F, ?0?-.;10g 
(:c 

tl, j i: . l? a0g:211 trlc) , Rf val.utls are

given in TabIe 1.1. lx nttR (cnc]3. 100 l.rxe): d 0.6g*t.45 (iIH,

overlapping m) 1.41 (lH,d, J=7Ht, Cl9*ile) 3.5C t3if, s,

COOH-e), {.2*4.5 (lfl, m, H-19). 6,80-?.30 (4H, nr, aromatic H} .

7 .41 ( 1l{, s, H*t? ) anil 8.31 (lH, br s, NH) . The 13c NMR data

are presented in Table 2.5.

UP2. Pteropodine was nrystalliz*tt frnm ben?.ene as palet yellow

rods, m.p. 211"-?12 oC (l,it.?7 zfi-Y I oC) . Rf values are given

in Table J.t. 1H NlitR (cDctj, 100 I'IHZ): 6 0.80-t.b0 (1lH,

overlapping m) 1.13 t3H, d, ,1 = 7 Hz, C19*1'te) 3.53 (3H' s,

CoOHe), 4.3*4.? (lH, h, C19-H), 6'80*?'20 (4H' [' aromatic H) '

7.q]. u"H, s, H-1?) and 8.40 (lH, br s, NH) ' Ttre 1iC Nt'lR data

are presented i'n Table 2'5'

Ext rac t ion

f rom 500 {t

composi t ion

of the stem gave a lower yield of alkaloids (0.06 g

of stero), nhich Has shown to be of similar

as the leaf -

1 no



3 . 5, 5 l*p-1.+,!:--o-n of glkaloids from sf"fi-"*"fle,$rs.tt

Extraction of the Ieaves t600 g) gavg a brownish gunmy alhaloid
extract (2?0 mg) - chronratography of thi.s crude extraet
fol.lowed by preparative t..l.c_ (si),ica ge) 60, athyl acetate :

hexane, l:1, ?,x devel,opment) affor.ded t*,o arkaloids, viz.,

isopteropodine and pteropodine- one minar alkaloid ilas arso

isolated but wa,q insrrfficirnt fnr spectral uharacterization.

t eErea

f,xtractjon of 500 g c'f leavcs gave 0.4 g of crucle alkaloids.

Chromatography of thls erude extract tsiliea ge).. chlorof orrn r+ith

inereasing nrethanol gradient ) followed by prepararive t . l. e.

{si.lica gel , ethyl acetate : hexane, 1.:.1,. 2x development)

afforded the two major alkaloids UFi and UF2.

Ufl and UF? were identi.fied as isopteropodi.ne and pteropodine.

from their spectral. physi.cal data. Ther tltird minc:r' cornponent

UF3 r+as i.so.lated in i^nsufficient amottnt for spectral.

characterization.

3"5,7 fsolation of p}-lt-al-erdq, {.rory-.

{.,,lqapse.

Ext rae t ion

126 mg of

leaf and

of ?00 g of leaf and 350 g of stem

crude alkaloids respectiveJ'y' The

stem extracts showed the Presence

yj.elded

t.1.c.

of only

210 ng and

of both the

one najor

130



alkaloid. Column chromatography of

ge] 60, chlorof orm r+itir increasinq

by preparat rve t.1.c. (cHcl

the crude alkaloid (silica

m*thanol. gr"adient") fo.llored

,:HeOH. 10.1) yielded

dihydrocorynantbeine

3. 5. I Is*qLeLL.ag="p,i _e=}"t-ql_q1d$__!rpq,{f, acjda

Extract ion of sevffr*1 samplr*s of Lt. acrda eollected fron

di f.f erent locat jirns i:onsistently tested negative f or alkaloids.

This is quite cr:ttsisteut with the resul.ts prtlv'inus1.y reported for

u. ' acrda gar :rcrda where either no a}ka1oi rls or very snal 1

amounts were detected.

3-5.9 fsolation of alhaloids fron !,. ggpbl,r

Extraction of 1 kg of leaves and 500 g of siern yielded only 40

mg and 3? mg 0f crude al kal oj ds respecti vel y. The t . I . e.

chromatogram of both the leaf and stenr extacts showed the

presence of minor polar alkaloids. The crude alkaloids at this

stage eontained signfieant non-alkaloidal material attd the actual

yielel of alkaloids is estimated to be about 0-00001t

Therefcre,furtherseparationoftheseextractswerenotcarried

out anil attempts to recollect thi-s species for further study Here

unsucces5f rrl.

r" 31.



3 ,5.10 Is-p-I 4 Il pJl,-g [.*l t.q.]-q ]S s. f E oa !t*.-eJ.l*p'lis€

several samples of leaves Here sereened and the extracts
contained a complex mixture of arkaloids as shown by t.r.c. The

alkaloid pattern appeared to be consistent between samples. An

exi.raetion erf 2?0 g of 1.'svr1s qav+ 0.?5 g r:rf erude alkaloi.dal

mixture. chronatography {colunn chromatography and preparative

t . I . c. ) of this mixture gave severa1 atkat.oids in very smal l
amoun t s . Na f ur ther strrdy llas e a.rri ed out dqe tcl insuf f i.r-" j.ent

quantities of plant mat*r:.a1.

3.6 DITENilIHAT'O}T OF RUTII COHTEI{T IX IIATAYSIA}I II]VCTfrI'

Dried plant material (10 g) was extraeted with hot 70t ethanol

(100 ml) for 30 mj.n and the extract concentrated to dryrress. The

ilried extraet ras dissolved in hot MeOH (10 mI) and a known

volume (0.1..0"-{r ml} of' t.be solrtt,i-r:rn Has then used for t}re

isolation of rutin by preparative t.l.c. (silica gel' 20 x 20 cm

x 0. ?5 nrfit, cHCL3/ HeOH / AcOH, 8:2:1) - Authentic ruti n Has

applied as reference at one corner of the t.1.c. plates. After

development of the plates, the required rutin 'banC'. l{as

visual ised i.n UV light, scrapped of f and then e'v'tracted wj th

FIeOH (10 ml. x 2|. The lle0H solutiott was f iltered and evaporated

to dryness after whi.ch the resiilue sas taken up j'nto 9|t EtoH and

the uv spectrum obtained. A f er'r drops of 25t amuronia solution

Has addeil to i.nduee a bathochromic shift which improved the

1 1'J



*
*:fi
5
i'
I

i
,l

spectru$ and enhanced the r*tin absorption bands. The

concentration of rutin was r:rbt;rined by the standard addi.tion
nethod and the results are shoun in Table i.{,

Table 3-i! : Rutin c'ntent* in t{a}aysi.an uaearia

Species t nutinf,

Lt. calJt:phyl.l;r ?.6

ll. .rr:"t d.r 0 . 6

f.t. lanosa v,at'. f*rrea 0.8

tf. qami ir 0 . 4

U. cordata rar" cordalia
f. cordata

U. cordata t'ar. cordata
f. sundaica

U, eordata var, terruginea
t, leiantha

U, elliptira

U . borneett'q.i s

U. lanosa var, glabrata

U. longifJora
var. PteroPada

U. longifLora
var. longiflora

0 .08

0.10

0.08

o Leaf extracts
t4f t yi"ld based on dry wt.; * not detected
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