
CHAPTER II

EXPERIMENTAL

I . Source o f P lan t M ateria ls

1 . C Z a c a z n a  k a f m a n d i a n a  P ierre
C Z a u A z n a  h a A m o n d U M n O L  P ierre  o f fam ily  Rutaceae i s  knownI %f

in  Thailand as Song faa  dong (สองฟาดง) . This p la n t i s  an unarmed 
shrub w ith  few branches and has 1 .5 m eters in  h e ig h t- The lea v es  
are 17 to  40 cen tim eters long w ith  5 to  9 l e a f l e t s .  The l e a f l e t s  
are t r ia n g le ,  s l i g h t  co r ia ceo u s, a tten u a te  or cuneiform  a t  th e base  
and on the t i p ,  v a r ia b le  in  s i z e  (10-24 cm X 5 .5 -1 4 .5  cm), and have 
cren u la te  m argin. There are 6-11 p a ir s  o f la t e r a l  v e in s  which are 
glab rou s, sometimes b ifu r c a te  from th e b ase , very prominent on lower  
su rface  and have a l o t  o f  v i s i b le  g la n d s. P e t io le s  are c y l in d r ic a l ,  
gland ular and p ub escent. P e t io le t s  have 0 .5 -1  cen tim eters in  len g th  (32)

The r o o t bark o f C Z o L L L i z n a  k c A m a n d i a n a  was c o l le c t e d  
from K alazinthu province in  th e n orth ea st o f  Thailand in  A p ril 1982. 
Vouchers specimen o f  the p la n t was id e n t if ie d  by comparing w ith  the  
herbarium specimen th a t was d ep o sited  a t  th e Botany S e c t io n , Botany 
and Weed S cien ce  D iv is io n , Department o f A g r icu ltu re , M in istry  o f  
A gricu ltu re  and C oo p erativ es, Bangken, Bangkok, T hailand.

The r o o t bark o f  C Z a u A Z n a .  l r W L H .m O L n d u M .n O L  was d ried  in  hot 
a ir  oven a t  50°c fo r  3 hours, then powdered w ith  e l e c t r i c  m ill
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and l e t  through the s ie v e  no 5 .

2 . U i c A o r m Z u m  ท น . ท น t u r n  Wight and Arn.
U L c / l o m z t u m  ท น ท น ( น m  Wight and Arn. (Syn M. p a b u a n t u  Blume)ay

o f fam ily  Rutaceae i s  known in  Thailand as Mui-chang (หมุย?iาง) , H at-sa  
khun-Thai (พเคุผไทย). I t  i s  a shrub or sm all tr e e  w ith  h a iry  branches 
and le a v e s .  The lea v es  are 20 to  40 cen tim eters in  le n g th , w ith  9 
to  12 l e a f l e t s  on each s id e  o f the h a iry  r a c h is .  The l e a f l e t s  are 
v a r ia b le  in  shape and s i z e ,  ovate to  broadly la n c e o la te , th e term inal 
ones b eing  lo n g e s t  and up to  15 cen tim eters in  le n g th . The flow ers  
are fra g ra n t, g reen ish  y ellow  or w h ite , and are borne in  co n sid era b le  
numbers on compound in f lo r e s c e n c e s . The f r u i t  i s  y e llo w  when r ip e ,  
ovoid  or ob lon g, and l e s s  than 1 cen tim eter  in  len g th  (3 3 ).

The stem bark o f  H i C A o m z t u m  ท น . ท น t u r n  was c o l le c t e d  from 
Nakornsrithammarat province in  the southern p a rt o f Thailand in  May 
1984. Vouchers specimen o f the p la n t was id e n t if ie d  a t  th e Royal F o rest  
Department, M in istry  o f A gr icu ltu re  and C oop eratives, Bangkok, T hailand.

I I . E xtractio n

1 . c t a u i & n a  h a A m a n c U a n a  P ierre
A 100 gm d r ie d , powdered ro o t bark o f  C Z c L U A Z n c c  k o A W C L n c L L t i n C L  

was re flu x ed  w ith  500 ml n-hexane fo r  17 hours. The hexane e x tr a c t  
was f i l t e r e d  through th e f i l t e r  paper and the powder was a llow ed to  
dry a t  room tem perature. The dry powder was returned  to  the f la s k  
and 500 ml Chloroform was added. The con ten t was r e flu x ed  fo r  17 
hours and f i l t e r e d .  The f i l t r a t e  was con cen trated  under vacuum on 
ro tary  evaporator to  y ie ld  a gummy resid u e  (5 gm) (scheme 1)
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100 gm d r ie d , powdered p la n t

1 . R eflux w ith  500 ml hexane fo r  
17 hours

2 . F i l t e r

f i l t r a t e
(p rev io u sly  in v e s t ig a te d )

powder

1 . R eflux w ith  500 ml 
CHCl  ̂ fo r  17 hours

2 . F i l t e r
3 . Condense on ro tary  

evaporator

gummy resid u e

Scheme 1 E xtraction  o f  C l c u u b z n a  h a A m a n d l a n a

2 . Mi c A o m z t u m  m i n u t u m

A 500 gm d r ied , powdered stem bark o f  U L c A o m z Z u m  

m in u t u m  was re flu x ed  w ith  4 L n-hexane fo r  5 hours. The e x tr a c t  was 
f i l t e r e d  through f i l t e r  paper. The powder was re flu x ed  again  w ith  
3 L and 2 L n-hexane fo r  5 hours o f each . The f i l t r a t e  was combined 
and the so lv e n t  was removed under vacuum on ro tary  evaporator to  g iv e  
a syrupy re s id u e  12 gm (scheme 2 ) .
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p la n t stem bark

Grind through the s ie v e  no 5 

p la n t powder

Reflux w ith  4 L hexane fo r  5
hours
F i l t e r

powder f i l t r a t e
R eflux w ith  3 L hexane 
fo r  5 hours 
F i l t e r

powder f i l t r a t e
R eflux w ith  2 L hexane 
fo r  5 hours 
F i l t e r

powder f i l t r a t e -------------  Combine
Condense on ro tary  
evaporator  

gummy resid u e

Scheme 2 Extraction o f t U c A o m z t u m  m i m X u m
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I I I  I s o la t io n

1 . A dsorption column chromatography
In case  th e p la n t e x tr a c ts  were to  be separated  by 

adsorption  column chromatography, f i r s t  th e p la n t e x tr a c ts  were 
te s t e d  to  determ ine the b e s t  so lv e n t  system s. To determ ine which 
so lv e n t  i s  good fo r  sep aration  by adsorption  column chromatography, 
the R_£ va lu e o f  the d es ired  compound was measured and put in to  the  
formula ะ

where R̂  ะ= R̂  v a lu es o f the compounds which one would l ik e  to  
sep a ra te .

In a good sep a ra tio n , K should have v a lu es between 2 .5  -  
8 .0  which means th a t  the d es ired  compounds can be e lu te d  by the  
amount o f so lv e n t  2 .5 -8 .0  tim es th e column volume. This inform ation  
a ls o  can be used to  d ec id e  how many fr a c t io n s  should be c o l le c t e d  
and what volume o f fr a c t io n s  are needed. I f  th e g ra d ien t method was 
ap p lied  fo r  th e sep a ratio n  by column adsorption  chromatography, the  
so lv e n ts  w i l l  begin  w ith  non-polar o n es, u su a lly  benzene. The 
in crea s in g  p o la r ity  o f  so lv e n ts  was done by in c r ea s in g  chloroform  
and then methanol c o n cen tra tio n s . The most p o lar  so lv e n ts  used fo r  
f in a l  washing o f  th e column was m ethanol. The change o f so lv e n ts  
was decided  by v is u a l iz a t io n  on th e column under uv l i g h t ,  by the  
c o lo r  o f  bands which developed  down the column, or by t e s t in g  the  
column e lu a n ts  w ith  spraying  r e a g e n ts .

The amount o f adsorbant m a teria l used was 100-150 tim es
the w eight o f th e p la n t e x tr a c ts .  The adsorbant m a ter ia l was added 
to  th e column in  a s lu r r y  w ith  the so lv e n t  which was used f i r s t  fo r
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e lu t io n .  The s lu rry  was poured into^jfeHe column which conta ined  the  
same s o lv e n t . The column was tapped to  make a uniform packing, and 
th e so lv e n t le v e l  was not allow ed to  drain  lower than the adsorbant 
m a te r ia l. To apply the sample two methods were used ะ (1) I f  the
p la n t e x tr a c ts  would d is s o lv e  in  a sm all amount o f th e so lv e n t  which 
was used to  pack the column, then a concentrated  so lu t io n  o f  the  
p la n t e x tr a c t  was made and ap p lied  d ir e c t ly  to  th e top o f  the column 
u sin g  a p ip e t .  (2_) I f  the p la n t e x tr a c ts  would not d is s o lv e  in  the  
so lv e n t  which was used to  pack the column, then some so lv e n ts  l ik e  
m ethanol, ch loroform , eth an ol or a m ixture o f th ese  were used; th ese  
so lu t io n s  o f p la n t e x tr a c ts  were tra n sferred  to  a mortar and d ried  
onto a sm all amount o f  the adsorbant m a teria l; th e d ried  m a teria l was 
tra n sferred  to  the top o f the column and developed w ith  appropiate  
so lv e n ts  (3 4 ).

2 . T h in -lay er  chromatography ( t i c )
A ll fr a c t io n s  obtained  from adsorption  chromatography 

were su b jected  to  th in - la y e r  chromatography ( t i c ) ,  and the fr a c t io n s  
th a t showed the same p attern  were combined. T ic can be used fo r  
checking the p u r ity  o f compounds.

Preparation  o f  t i c  p la te s  ะ The suspension  fo r  f iv e  p la te s  
(20 X 20 cm) was prepared by shaking 30 gm s i l i c a  g e l  60 G ^254 

(E. Merck) and 60 ml o f d i s t i l l e d  water fo r  30 secon d s, and was 
then spread on th e p la te s  w ith  an a p p lica to r  to  a th ick n ess  o f  0.25  
mm. A fter  a ir  d ried  fo r  15 m inutes, the p la te s  were then a c t iv a te d  
a t  120°c fo r  1 hour.

U sefu l d evelop in g  so lv e n t were l i s t e d  in  ta b le  6 . A fter
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3 . C r y s ta l l iz a t io n
C r y s ta l l iz a t io n  was n ecessary  in  order to  ob ta in  pure 

compound or combined w ith  another method to  p u r ify  m ixture o f  
compounds.

In the p la n t e x tr a c ts  or the combined fr a c t io n s  from 
column chromatography, a n a ly t ic a l  t i c  showed major and minor 
components. T herefore, th e major components can o fte n  be c r y s t a l l iz e d  
d ir e c t ly  w h ile  the mother liq u o rs  were used fo r  fu r th er  sep a ra tio n .
The c r y s ta ls  o b ta in ed , i f  contam inated w ith  another compounds, can 
be su b jected  to  repeated  c r y s t a l l iz a t io n s ,  or rechrom atographic step  
fo r  com plete p u r if ic a t io n .

For attem pted c r y s t a l l iz a t io n ,  the p la n t e x tr a c ts  were 
d iss o lv e d  in  sm all amounts o f chloroform . To o b ta in  a c le a r  s o lu t io n ,  
f i l t r a t i o n  was sometimes n ecessa ry . Acetone was added dropwise to  
the c le a r  s o lu t io n  u n t i l  a very s l i g h t  c lo u d in ess  r e s u lte d . The 
so lu t io n  was allow ed to  evaporate slow ly  in  open a ir  u n t i l  the sm all 
amount was o b ta in ed . This so lu t io n  was p laced  in  th e r e fr ig e r a to r  
or open a ir  and stored  o v ern ig h t. I f  no c r y s ta ls  appeared, the  
so lu t io n  was evaporated under vacuum to  dryness and then kept in  a 
vacuum d e s ic c a to r  under vacuum o v ern ig h t, and the c r y s t a l l iz a t io n  
attem pt was rep ea ted . A fter  o b ta in in g  c r y s t a ls ,  the c r y s t a ls  were 
f i l t e r e d  under vaccum, washed w ith  a few drops o f s o lv e n t , and 
d ried  in  open a ir  or vacuum. The f i l t r a t e  was p rocessed  to  ob ta in  
more c r y s ta l  by rep ea tin g  the obove method.
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IV P h y sica l and sp e c tr a l methods fo r  id e n t if ic a t io n

A con ven ien t p relim inary  id e n t i f ic a t io n  o f c r y s t a l l iz e d  
compounds was a n a ly t ic a l  t i c .  Co-chromatography o f  an is o la te d  
compound w ith  re fercen ce  compound should be performed in  a t  l e a s t  
f iv e  d if f e r e n t  so lv e n t system s.

A m eltin g  p o in t was a lso  used to  id e n t if y  the is o la te d  
compounds; th is  was determ ined on E lectrotherm al M elting P o in t  
Apparatus in  Department o f Pharm aceutical Chem istry, F acu lty  o f 
Pharm aceutical S c ie n c e s , Chulalongkorn U n iv e r s ity . A few mg o f  
sample was ground in  mortar, and a f in e ly  powder was f i l l e d  in to  
c a p illa r y  tube which was sea led  a t  one end. The sample tube was 
put in to  the m eltin g  p o in t apparatus which was heated com paratively  
r a p id ly  u n t i l  the temperature was w ith in  15°c o f the m eltin g  p o in t  
o f the su b stan ce, and then slow ly  and r e g u la r ly  a t  the ra te  o f  
about 2°c per minute u n t i l  the compound m elted com p letely . The 
tem perature a t  which the substance commenced to  l iq u e fy  and the 
tem perature a t which the s o l id  d isapp eared , the m eltin g  p o in t range, 
were observed . The m eltin g  p o in t can in d ica ted  the p u r ity  o f  
compounds. For a pure compound, the m eltin g  p o in t range should not 
exceed 0.5-1°C (3 8 ).

U ltr a v io le t  (uv) sp ectra  were used to  e s ta b lis h  the 
chromophores o f is o la te d  compounds. A ll uv sp ectra  were obtained  
in  methanol w ith  a 1 -  cm c e l l  u sin g  Shimadzu Spectrophotom eter 
UV-180 in  Department o f Pharm aceutical Chem istry, Facu lty  o f  
Pharm aceutical S c ie n c e s , Chulalongkorn U n iv e r s ity . A sample was 
a ccu ra te ly  weighed and tra n sferred  in to  10 ml volum etric f la s k ,
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d is s o lv e d  w ith  m ethanol, ad ju sted  to  volume w ith  the same s o lv e n t .
The d ilu t io n  could  be made in  order to  ob ta in  a s u ita b le  con cen tra
t io n .  This so lu t io n  was used fo r  preparing uv-spectrum  and measuring 
the molar a b s o r p t iv ity .

In frared  sp ectra  ( ir )  were taken in  KBr p e l l e t s  on a P erk in - 
Elmer 283 G rating In frared  Spectrophotom eter in  F acu lty  o f Pharma
c e u t ic a l  S c ie n c e s , Chulalongkorn U n iv e r s ity . A sample was ground 
w ith sm all amount o f anhydrous potassium  bromide in  motar. The 
homogeneous m ixture was tra n sferred  to  a p e l l e t  maker. Applying  
18 ,000-20 ,000  lb /in ch ^  was enough to  make a good p e l l e t  which could  
be obta ined  a good i r  spectrum.

N uclear m agnetic resonance (nmr) sp ectroscop y  has become one 
o f th e most im portant methods in  e lu c id a t in g  s tru c tu re  o f  compounds. 
Deuterated chloroform  (CDCl^) i s  a good so lv e n t fo r  many compounds. 
H exadeuterodim ethyl su lphoxide (DMSO-dg) i s  a good so lv e n t  fo r  
more p o lar  compounds which cannot d is s o lv e  in  CDCl^. The main 
disadvantage o f DMSO-dg as a so lv e n t fo r  ^H-nmr study i s  th a t i t s  
own s ig n a ls  (due to  p a r tly  d eu terated  DMSO con tam in ants), and the  
s ig n a ls  o f the แ2<ว i t  so r e a d ily  absorbs, may obscure compound 
s ig n a ls  in  th e 2-4 ppm reg ion  (3 9 ). The 1H-nmr sp ectra  were recorded  
in  15 p ercen t (w/v) so lu t io n s  on J eo l FX 90 Q NMR spectrom eter w ith  
a freguency o f  90 MHz a t the S c ie n t i f i c  and T ech n olog ica l Research  
Equipment C enter, Chulalongkorn U n iv e r s ity . Deuterated chloroform  
was the so lv e n t  fo r  compound no 1 , 3 , 4 and 5 . Hexadeuterodim ethyl 
su lphoxide was used as so lv e n t fo r  compound no. 2 .;  and i t s  so lv e n t  
e f f e c t  (40,41 ) was a ls o  used fo r  stru c tu re  a n a ly s is  fo r  compound no.1 .
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Mass sp ectra  were obtained  on a J eo l DX 300 double fo cu sin g  
Mass spectrom eter a t  the S c ie n t i f i c  and T ech n olog ica l Research  
Equipment C enter, chulalongkorn U n iv e r s ity . The e le c tr o n  impact
( e i )  method was performed w ith  a l l  is o la te d  compounds.
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