CHAPTER III

EXPERIMENT

Clausena

known in Thailand

ﬁ of family Rutaceae is

This plant is a

small tree 5-8 cent, leat 15-20 cm.

long, 1leafle glabrate, almost

equilateral at or oblonglanceolate

(9-15 em. x 3-548&md) gate @k base,"cuspidate at apex,

lateral nerve 6 \ clear visible and

prominent 1in pa@tiolet cylindric and

pubescence. Infloredkbance 1 equal leaf, terminate
e .U-.i" A

Vid ¢ i red-fragrance,

panicle, pubesc

pustular of oi H T )

The roc‘ﬁbar of Clausenz %_Q_dq_m_g Guill was

collected from WNakhon Si Thammarat province in the

Southern °ﬂTu&L%ﬂfﬂn§&N ﬂaﬂ‘ihw plant was

identified by comparisonf®with thes herbarium./specimen in

ine sl SANT) W HB VNI AL couns or
q

Agriculture; anisw of Agriculture and cooperative,

Bangken, Bangkok, Thailand.
The root bark of Clausena cambodiana Guill. was

dried in hot air oven at 50 Cc for 241 hours and then
ground into the powder by electric mill and pass along

sieve No 7.



2. General technigques

1. in layer chroma hy (TLC)
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The experimental details are summarised as

follows :-
Analytical
Technique s |\ | 9ds g , ascending
Adsorbemats  ‘1,' @_ 1 G (E.merk),calcium
B oF Tndar 13%, 30 g/ 60
illed water.
for 15 minutes and
05 °C for 1 hour
5 - 30 "¢
System Comnonant Ratio
1 wﬂ%&?ﬂﬂﬂﬁﬂﬂﬁﬂi |
2 F’atr eum ether (bip. 40-60Q.°C):Diethy) ether §:1
3 apmamsm SWHEJ NI Releare 12
4 exane : Ethyl acetate 3:1
5 Chloroform : Methanol 44:2
6 Benzene : Chloroform 1:1
7 Benzene : Acetone 9:1
8 Hexane : Diethyl ether 99
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tecti

Ultraviolet detection :- Coumarins are
fluoresced blue to green color on TLC plate. Two
ultraviolet wavelengths used were

1. Short wavelength (254 nm)

.|

-a.-nfL for phenol.

ﬁ’ﬁaﬁ. \b\\ ﬁhﬁ: idine and 14 ml

ochloric acid was
r’“\\

2. Long waye (365 nm)

stock benzidine

1000 ml with water

\\\ Tution of sodium

g\‘_‘ in water prepared

shly before use

Nitrite solution

the benzidine

Spray reagent of
.‘F’l are mixed with
of| the nitrite solution
@t 0 C,stirring continuously

oo FIU ¢ 3N EJ NSN AT er v sooe 2.

hours, The colowp may appear

ARIANT TOUNRAIBENR Hear soverns

hours,depending on the phenol.
The red colour was developed

rapidly for hydroxycoumarins

4. ri i 4 : for phenol and

hydroxamic acid
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Spray reagent : 1 -5 % solution of ferric
chloride in 0.5 N hydrochloric
acid

Note : Hydroxaminc acid vyeild red

spots,phenol blue or greenish.

Reagent | ~ystal

Note ,atugram is introduced

\
\Qg:& have been placed.

%ﬂp “1od \: apous is more quickly

it rated through gently

osed vessel on the

thich some crystals

S BN 2 ng the vessel. Many

_.,.,..J._._.._.-'-.—.-:_', ipound yeild brown

g1N3

Column s1ze = ch X 24 1 h,1 inch x 14

’QWINT]?EU NW’TJ%&HM& 10 incn

Absorben Siliga gel 0.040-0.063 mm.

(E. merk)

Packing : Adsorbent packed wet into
the column.

Addition of material : The portion of crude extract

to column was dissolved 1in a small
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amount of solvent which was
used to paek the column,and
appied directly to the top
of the column by using a

pipet

gro1QUm ether (Commercial

Solvent

3. stal

"- oS
Crystal 1f:*ﬂ;” 5 another way for

— Lo AN ;
purification of compBdhd f“ hod was simple and

o Y
The ti&hnt-- o i1siglv1ng the material
in hot solvent (g solventgmixture) and cooled the
solution ﬂ%ummmwmm Bas a decreased

solubility at lower tempefature and, will pregipitate from

the soﬂcwméﬂﬂﬁmyuiﬁ ;]'gfm EJ‘Q‘.QE slow and

selective

effective

The dried combined fraction residue (which were
separated from column) was dissolved in small amount of
ethanol. To obtain a clear solution. Filtration was
sometime necessary. The solution was standed to evaporate

in open air untill the small amount was obtained. this
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solution was placed in the refrigerator or open air and
stored overnight.

If no crystal was formed. It needed to repeat
crystallization in other solvent. Récrystallization was

sometimes needed to reach a more purifid crystal.

Hﬁt1ng point of the

compounds were de othermal Melting Point

Apparatus in depéfir \eutical Chemistry,
Faculty of Phag ;\Fas, Chulalongkorn
University.
. was ground 1in agate

mortar, and a finely - filled into capillary tube

which was sealagd ne end. pJ€, tube was put into
the instruments & t *ised step by at a

rate of 4-5 "E per minute and 1 “ﬁ per minute at the

“"ﬁ‘uﬁﬁ NUNSNEINT
"W'\ QMMME

spetra were obtained in potassium bromide disc by.
Shimaszu IR-440. Infrared Spectrophotometer of the
science and Technological Research Equipment Center,
Chulalongkorn University.

A few mg of sample was ground with small
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amount of anhydrous potassium bromide in agate mortar.
The homogenous mixture was transfered to a pellet maker.
Applying 18,000-20,000 1b/sqg.inch was enough to make a

good pellet which can be used to obtain a good IR

spectrum.

spectra were determined
in BDCIS using JeodwmEl-8 ' 2) of The Scientific and
Technological antre, Chulalongkorn
University.

dissolved in 1-2 ml
CDC1,5, filtere NMR tube and the
spectrum was ob ture. A technique of
irradiation was s5sign proton chemical

shift.

resonance, proton
. a A.vg ;.' ' i s
noise decouping’a 'thg (Gated decouping)

were ;:uall"'l“«nrmnian::l“'ll

ﬂ HM‘H sfw UANS i st

by using JED1 FX 300 doulle focusji ADg Mass S trnmeter. of

the Qmacmu‘mwmmmu Eauipment

Centre. Chulalongkorn University.

A few mcg of sample was introduced directly
intoc the ionization chamber using sample probe. The
sample was heated and the mass was scanned. The number of

scan was selected and recorded as a mass spectrum.



3. Extraction

The dried powdered root bark of Clausena
cambodiana Guill. (2.2 kg) was refluxed with 5 liters of
hexane for 6 hours to remove the nonpolar substance and

follow by reflux with 5 liters of chloroform for 6 hours

(three time) as in fig

The chloroform filtrate was

concentrated under wac

residue (156 gm.)

Hexane fi

sflux with CHCl,

liters for 6 hrs and

reflux with CHC]S

AU INENTNY VAT v « v

sl

reflux with CHCI1,
5 1liters for 6 hrs

and filter

l I
CHC13 filtrate Marce

F{gure.1a Method of extraction



4. Isolation

The combined chloroform extract remaining after
filtered through the filter paper were concentrated under

reduce pressure to gi a gummy residue (156 am.)

which made of: 1 ™ cintered glass frit. (The

diameter 97 ‘ - and 5 inchs hight) and
packed wit &l -*"E\g gel G 60 230-400 mesh
| : ~{\H of Vacuum Liquid

ASTM) f

ocedure was outlined

The v, : sllient Sinl each fraction from quick

column was 10 ions) each fraction was

monitored on T

T Pﬁr—fﬁmv — W e e —-—

‘ ‘g were concentrated

under reqﬁr ﬁtary evaporator and
41

rechromatugrqp on a frac ional column chromatcgraphy that

paCkadﬂ%ﬁq %H%ﬁ:quﬁﬁi 5§ x 247). Elute

with Pe roleum etherg : dlEt ether . At last
ARIRIDTRURIRYAAR crrocar o
Clausenidin (2.12 gm.) and Dentation (0.8 gm).

Combined fraction of Fg-Fgq were concentrated under
reduced pressure and rechromatograph by fractional column
chromatography paked with silica gel (size 1 x 14 1/2")
Eluted with Hexane : Eythyl acetate (3 : 1). We couid
separated Clausarin and Xanthoxyletin from the column and

purified by recrystallization yeild 0.120 gm of Clausarin



POLARITY STAGES

% of solvent

Hexane Chloroform Methano]

Fraction No.

AUYINYY

18
19
20

SNYNS

10

-l

5

ARINT UM INLAN Y-

55 45
50 50
30 70

Figure.19 The elution

sequence of wvacuum

chromatography.

Tiquid
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and 0.060 gm of Xanthoxyletin.
Combined fraction of Fi5~-F47 were concentrated
under reduce pl[ressure and rechromatograph by fractional

column chromatography (size 1 x 14 1/2") packed with

silica gel. E1 CHC13 : Acetone (44 : 2),.

column and recrystallized
#

sFeerYEtal.

Nordentatin was_'s

disolved in CHC1; (5 m1)

and add sol Benzoic acid (183 mg in

CHCl; 5 m1), #tifredrinithe gelbath (0-4  C) for 2 hrs
and then allowdd {i:;ég;_ n mixture to stand overnight

at room temperatate:- \_;

Tﬂﬁf’**“"**‘**"‘““‘-“ﬁa concentrated under
L8 o

reduced prdas €d jthe product by column

i

chrumatngraphr size 0.8 10" ) packed with silica gel (25

s ﬁugqm ST WA Gon ccvar » srotm

ether { : 1) we cou}d separated the preguct (100 mg) and

A3 ASAIRIUBAING N
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