CHAPTER II

2.1 Plant Materials @‘V//‘/‘//
=l

district, Chantaburi

. were collected at Salang

the September 1990 and

dried by sun light

2.2 Instruments and

m i
Quickfit for contsJiuous extraction

ﬂuEJ’W]EJ‘Vl‘ﬁWEJ’]ﬂﬁ

Evaporator [37 ]

9 ‘W’W Sadtea R 14 B e 1

for raild removal of a large quantity of volatile solvent.

2.2.3 Infrared Spectrophotometer (IR)
The IR spectra were recorded on either a Perkin-Elmer
Infrared Spectrophotometer Model iR 718 or IR 1430 which were
calibrated with a polystyrene film. Solid samples were examined

by incorporating the sample into a pellet of potassium bromide.
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2.2.4 Ultraviolet and Visible Spectrophotometer (UV and VIS)
The UV and VIS spectra were recorded on by a Shimadzu
UV-VIS Spectrophotometer Model 240 (wavelength range : 190-900 nm.

with double beam photometric system).

/%

Themctrh wﬁﬂined by a Jeol Mass Spectro-
H

meter Model JMS—W

: : Jeol Fourier Transform NMR

Spectrometer Model FX 9_02;,;%3 F 200 operating at 200.13 MHz.

Fourier Transform NMR

Spectrometer Model FX AC-F @0 operating at 50 MHz.

ramethylsilane o(TMS ) was used as an internal -

standard. ﬂ uq%lcg mmﬁuﬂl’lﬂnipm down field from
TMS signal.

AR a\aﬂm wnwma d
2.2.7 Gas Chromatography (GC)
The GC analysis was carried out by using a Shimadzu

Gas Chromatography Model GC-R1A.

019419
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2.2.8 Gas Chromatocgraph-Mass Spectrometry (GC-MS)
The GC-MS analysis was determined by either a Shimadzu

GC-MS QP-1000 or a JMS-DX 300 GC-Mass Spectrometer, Jeol.

were made by wusing a Perkin

esults were obtained by
a Hitachi Amino Ac'

!‘J”I
JIFJ-"‘ ___
2.2.11 High Performance. Liquid Chromatograph (HPLC)

~ The HPLC ana

Shimadzu High F

carried out by using a
- \-:“ Model LC-3A.

) )

2.2.12 Hel# Point Apparatus (m.p.)

Fl INYNINGIDT . » s

apparatus and were uncorrect

AR1ANN I um'mma d
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2.3 Chemical Reagents

All solvents wused in this research were purified prior to

use by usual methods, except solvents that were reagent grade.

‘was stirred until
{20 cm. x 20 cm.)
room temperature for hayﬁsgg‘,

Y
for 30 min., \E

LJ_I:,‘
|

2.4.2 Paper Chromatography (PC) [39]

Fﬁ 14}§LLrgha£¥4£E3£L‘§;1AL£U';ljiliixl similar to thln.
layer chromatography Instedd of an Ed?iilate, a strip

< AN DI DATTE TR

adsorbent, therefore paper chromatography is a liquid-liquid partition

nstitutes the

technique, rather than a 1iquid—solid technique such as column chroma-
tography and thin-layer chromatography. This method is most successful
with veryvpolar or polyfunctional compounds, for example, sugar, amino
acid and other strongly polar compounds. The selection of solvent

systems for paper chromatography is very important. The procedure
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for preparing paper chromatography was explained briefly as follow :
Place a light pencil mark about 1.0 cm; from the

bottom of the paper strip (Whatman No. 1 filter paper, 9.0 cm X

44.0 cm.). The sample was applied as a small spot with a

capillary tube at the center he line and allowed to dry. The
I

paper was developed by dgscem for developing in the tank
\-,,
10.0 cm. x 48.0 cmmcm -J Tha.s—p-ocess might take up about
f H

iy

;qg, thwaaer was removed and

s of each compound were visualized

14-18 hours. Afte

allowed to dry. ed

A
Jaf-'?:?. "l

e—

method. i_s@ec ally useful for separating

P —
——

large quantitie of mlxtirz"-,e ;:d%s Yyhicljl have been obtained

from natural sources  into fra w—HOoWever, its speed and

by appropriate

separating power Bepend' on the use 2 orb@t to separate the desired

components.

AUEINENINYINg
AN mnm@m’m By

diameter with sintered glass frit. Silica gel was added in the
column and distributed evenly over the surface. Vacuum was then
applied (water pump) and the : silica gel was allowed to settle. Any
cracks which developed were pressed with a glass rod and more
silica gel- was added to give a picked bed of 6.0 cm. or less.

When the bed was compressed, the application of vacuum was
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continued and the column was ready to be charged with the extract.

Separation of the extract on the column

The extract was dissolved in a small amount of
suitable solvent and mixed with the adsorbent. It was then added
directly on the column which waé%;metted evenly with the solvent to
ensure smooth flowing of the sg}utlonfg;n the column. When the column
was about to go.dry, add.the lextract quickly but gently in one
portion onto tHe % ol th§ column. The polarities of the
fron. ﬁéﬁexane to .a mixture of chloroform-

—

‘xturebpf chloroform-methanol, respectively.

. eluting solvent chafig

d

hexane, chloroform

&l

,'.‘_ .-')'-_l," 4

g
» B

'Chrdmhtogr (CC) [41]

l-':l
-‘-.-..‘,

Column chromatogrgphy , also called elution chroma-

e

s

tography, was usad to separate the mixture. jip this technique, a

—

vertical glassLéélumn was packed with a polﬁi adsorbent along with a
solvent. The saﬁéle was added to the top 5% column then additional
solvent was,| passed ‘through the column to elute the components of the
sample, one' by one (ideally), down through the adsorbent to the
outlet.

The sample on the column is subjected to two opposing
forces: the solvent dissolving it and the adsorbent adsorbing it. The
dissolving and the adsorption constitute an equilibrium process, with
sOmé sample molecule being adsorbed and others leaving the adsorbent

as moving along with the solvent.
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Because of the differences in the rates at which
compounds move through the column of the adsorbent, a mixture of
compounds was separated into bands, each compound forming its own

band that moves through the column at its own rate.

The -ae&umr us&i @lass column of 4.0 cm.
f

diameter. Pre-adj k\-.\ sb\\?!at\lt was almost closed, but

adsorbent was poured. the 'k %gpttled, a paper disk was
inserted in the col issolved in the solvent as a

oihe‘.solu‘z was introduced onto the column

—_—

10% (w/v) solution

when the solvent leve]:*ira:’s:::iugtm e paper disk in the column.

If the materlaI( W —-— ————— eloplng solvent one
could always di%plve ‘the samp] otrg solvent which it was

soluble. The solutions. was next added to a minimun quantity of

o ] W8 PN HEAD T, o e
- A Ry

column prior to the addition of the eluent.
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2.5 Color Tests

2.5.1 Liebermann-Burchard's Test [42-43]

To a solution of the sample to be tested
. (2-3 mg.) in chloroform (0.5 ml.) was added a few drops of acetic
anhydride, followed by cne arop of géneentrated sulfuric acid. The
developement of the purple or areéen color after a few minutes
demonstrated that &tercids or triterpencids were presented in sample.

i
2.5.2  Holifch's' fest [36]
Thigh i a“géneﬁai5 method for testing carbohydrates.
The sample (5 mg.) was placed iﬁjﬁaﬂtest tube containing water
(0.5 ml.) and mixed w1th 2 drégs of 10% solution of «¢-naphthol

in alcohol and concentrated sulfurlq acid (1 ml.) was dropped down

along the side .Qf_phe inclined . tube untilmﬁhe acid formed a layer

beneath the aqueous solution without mixing;’ If a carbohydrate was
present in the saﬁple, a red ring appeared at the common surface of
the liquidsis The eolor changed = quickly 'when the mixture was shaken

to result in'a dark purple solution.

2.5.3 Shinoda's Reagent Test [44]

This is a test for flavonoid compounds. To an
alcoholic solution (1.0 ml.) of the sample (2-3 mg.) was added a few
pieces of magnesium and 1-3 drops of concentrated hydrochloric acid.
Any color developed'within a few minutes could be observed. The shade

of the color is suggestive of the class of flavonoid compounds .



2.5.4 Kraut's Reagent Test [44]
This is a test for alkaloid nucleus. The sample
solution was added a few drops of Kraut's reagent. The positive

test is an appearance of a brown precipitate.

2.5.5 Dragendroff's Reagént Sest [44]

This™Sis—a tgst fof alkaloid nucleus. Add a few
few drops of Dragendréif's reagent. into the sample solution.
The positive test isr a yiel&ing Of an orange precipitate.

Other redgerts fgf color tests wused in this course
of research, such agl2/4-DNp, S%EFéCl3, Bry in CCly KMnO4 Benedict's,
Selewanoff and etc. were'carfiedlgéut and observed by following the

textbook of Practical Orééhic Cq§¢}§try [36] and the Systematic

b

Identification of Organ}cﬂcompoundszgj4§]

2.6 Extraction and.Initial Fractionations
Extraction and Initial Fractionations

2.6/1 | Extraction by soaking
The ground sun-dried roots (6 kg.) were extracted by
.soaking in methanol (25 diker) (for several days. at Uroom temperature.
The‘ soaking was repeated until a clear solutionr was obtained.
After methanol was removed by rotary“evaporator under reduced
Pressure, the methanol extracts (Fraction Ia) was obtained as a
dark—red crude residue 161.55 g. (2.69 $ wt. by wt. of dried

roots). Then crude Fraction Ia was re-extracted by hexane. The
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hexane extract was concentrated by simple distillation under mild
condition. The hexane extract residue, fraction IIa was obtained
as a dark-green crude residue 57.44 g. (0.96 % wt. by wt. of dried
roots). The rest of Fraction Ia was further re-extracted by

chloroform. After evaporatiw chloroform, a dark-red crude residue

(Fraction 1IIIa) 81.@ %’-/‘;wt. by wt. of dried roots) was

obtained.

reduced pressure, thi ‘Tude, eXtract residue (Fraction 1Ib)

was obtained 306.67 g.(2.19 % % Dy wt. of dried roots). Fraction Ib
was then processed with hexane sxtrac and chloroform extraction

~in the same manﬁr ~as F i ;gﬂe hexane crude extract
residue rractlonﬁ-Ig )} 93.96 g. 0 67 % wt. by Wt of dried roots)

i ol b e AENEIRT 10 m cwoms

wt. by wt. of dried roots).«
q W’-] a ﬁﬂfimnum Ilg mﬂ ,J aﬂs solvents was
-shown in Scheme 2.1 and the results of each extraction were presented

in Table 2.1.



Sche

Merr.

Dried material

” ' moved MeOH under reduced

hexane extract

—-evaporated by distillation
. d
]

chlorofor? extract methanol extract

ﬂﬁﬂ?ﬂﬁlﬂﬁ"ﬂﬂﬂﬂ‘i

materlals were sextracted nth methanoluoby

3 wm NAUAIANEAAL, 1o

for 5 days

2) Soxhlet Extraction Apparatus.

‘|extraction with methanol

24

me 2.1 Extraction procedure for dry roots of Harrisonia perforata



Iable 2.1 The results of extraction the sun-dried roots of Harriscnia

perforata Merr.

Procedure Soaking

Soxhlet

Weight of drled --w-?----

/ﬂ

Weight of hexane

Weight of chlorof

(% wt. by wt.)*

Weight of methamol extract
: 1

mewmfm

14000

© 93.96 (0.67)

142.38 (1.02)

306.67 (2.19)

‘o B DL &mmmmm
QW]@Nﬂ‘iﬂJ UNIAINAY



26

2.7 _Separation of Fraction Ia and Fraction Ib

Thin-layer chromatography of Fraction Ia and Fraction Ib

revealed that they were two major compounds in this crude (solvent :

50% methanol-chloroform ).

mbined. The results of

separation were pre§ented in Table

ﬂ%%%%?%’}ﬂ% (309.) was also

performed on a silica gel (500 g.)s.quick column chromatography.

he %ﬂﬂﬂ@&ﬂ:ﬁﬁt&%l’i ngnae



Table 2.2  The results of Fraction Ia separated on aluminium oxide
quick column
Eluents Fraction No. Remarks
CHCl13 1-5 “
6-8.1 pale yellow oil
53 MeOH-CHCl3 9713 brownish tar
12-16) yellow oil
17}211;ﬁ pale yellow oil
22428 3 . very pale yellow oil
10% MeOH-CHClj “26-34 :3": yellow amorphous solid
j in yellow oil (cpd. 3 )
73840 ~;§L@__ pale yellow oil
20% MeCH-CHClg=~ | 4159 1 broxanis’h 0il
b 51-61 orang;#oil
62-70 vellow oil
30% MeOH+CHClg 178 .brownish 0il
77=82 yvellow oil
50% MeOH-CHC13 83-90 deep yellow' 0il
91-93 vellow oil
70% MeOH-CHCl1; 94-99 brownish oil
100-102 brown solid
MeCH 103-106 dark brown.solid




Table 2.3 The results of fraction Ia separated on silica gel

quick column

28

Eluents Fraction No. Remarks

CHC13

- pale yellow oil
b8

5% MeOH-CHC1 X prownish tar

" yellow oil (cpd. 3)'
pale vellow oil

10% MeOH-CHC14 pale yellow solid
pale yellow oil

20% MeOH—CHCl3 brownish oil

..L"T‘ ge oil
2 Ki‘

¥ -

30% MeOH-CHClj & i -16 brownish oil
AU WﬁsﬂﬁWﬂ’lﬁ%
50% MeOI}ICHCl 83£90 e &, Yyellow oid/
b R fﬂ A NI E AR,
90% MeOH-CHCl3 - 98-101 brownish oil
_ MeOH 102-107 thick brown solid




2.7.2 Separation of Fraction Ib
The crude extfact of Fraction Ib (30 g.) was
chrométographed on aluminium oxide and silica gel quick columns.
The procedure was treated in the same manner as that used for

Fraction Ia. The results we e] resented in Table 2.4 and Table 2.5,
respectively. ‘ 7

Eluents
A e dd

<h 341 < )rkds 4

CHC13

5% MeOH-CHC1; square solid in pale

_.'-"—bf- oil (cpd.3 )

D by i : ra-lge oil

ﬁ-' 12-18 o, pale orange oil

108 Me@%d&l {1k 2R FaFat s N—

amaqrifﬁw“aﬁﬁﬁmm

20% MeOH-CHC13 28-36 orange oil

37-45 yellow oil
30% MeOH-CHC13 46-54 brownish oil
55-59 deep yvellow oil

(continued)



Table 2.4 (continued)

Eluents

Fraction No. Remarks

50% MeOH-CHCI4

70% MeOH-CHC13

MeOH

brownish oil

vellow oil
brown solid

prown solid

Table 2.5 The resgulg D separated on silica gel
Eluents Remarks
-
oy | -
10% MeOH-CHC13 ¢ 4-20 P vellow ppt. in brownish tar
UL A NN NEaaT:
20% MeOHi‘lIHC13 26-34 P yellow oilas
A k] 1) T V1) D kAl
q
43-51 orange oil
40% MeOH-CHCl13 53-64 brownish oil
50% MeOH-CHCl4 65-73 brownish oil
74-80 vellow oil

- (continued)
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Table 2.5 (continued)

Eluents Fraction No. Remarks
60% MeOH-CHC14 81-83 brownish oil
89-93 pale yellow oil
80% MeOH-CHCl3 94-99 - brown solid
100-105 yelloﬁ oil
MeCH ' 106—111 thick brown solid

i
\ o

Fi

2.8 Separation of Fraction 1Ta and Fraction ITb

a4
cdda

= 7 .JI.IJ

Thin-layer chromatggraphyfiqi,,Fraction IIa and Fraction IIb
revealed that there Here“four_ma;or‘compound;'in each crude (solvent
20% chloroform—héXane) using aluminium oxidé as an adsorbent and
revealed that tﬂéir were three, major coﬁpounds in this crude when

silica gel was used as an adsorbent.

2.8.1 ") 'separation of Fraction IIa-

The crude eétract of Fraction IIa (25 g.) was
chromatographed on aluminium oxide (350 g.) by using column
chromatographic technique to separate Fraction IIa into small
fraction by varying the polarities of eluted solvent. First, the
column was eluted with hexane, and then the polarity of the solvent

was increased until the column was stripped with methanol.



The eluate was collected about 600 ml. for each fraction. Each
fraction was monitored by TLC technique and the equivalent

fraction were combined. The results were presented in Table 2.6.

Z;ion IIa separated on aluminium oxide

Table 2.6 The results of _F‘T i
oxide co \\§ : // .

w
1
—

Eluents

T
. emar

hexane

‘fﬁipsparent oil
10% CHCl3-hexag |

- 20% CHCl3-hexang

30% CHClj-hexane *‘white needle solid in pale

_yellow oil (cpd.1l)

greenish oil

2

40% CHC13-heﬁ§re — yi%}ow needle solid in

‘yellow oil (cpd.2)

ﬁl U EFE VIzs! %JW Ej;glﬂjpt in yellow oil
amadrsaav DAY

70% CHClz-hexane | 48-55 white needle solid in pale

yellow oil (cpd.5)
CHCL3 56-66 yellow oil

5% MeOH—CHCl3 67-73 pale yvellow oil

) (continued)
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Table 2.6 (continued)

Eluents Fraction No. Remarks

10% MeOH-CHCl3 pale yellow oil

white ppt. (cpd. 4)

4 ellow oil

| 'ellow 0il
\ \ low oil

30% MeOH-CHCl,.
50% MeOH-CHC13
70% MeOH-CHC1

MeCH

9-10: ’ \\ eep orange oil

also chromatographed on

silica gel (450 g.) ;_i,: ] , Sults were presented in Table 2.7,

2
ﬂ‘UEJ’J‘VIEWl’ﬁWEﬂﬂ‘i

amaqnim llWTJVIEJ']ﬂEJ
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Table 2.7 The results of Fraction IIb separated on silica gel

column
Eluents Fraction No. Remarks
hexane 1-4 o
10% CHClj-hexane 5-13" pale yellow oil
15% CHClj-hexane 14-16 white ppt. in pale yellow
3 bk (cpd.1)
25% CHC13-hexané frizm yellow oil
50% CHCl3-hexane 25538 E‘ yellow needle solid in pale
. * | gellow oil (cpd. 2)
70% CHC13-hexane 39249 J , ' brownish oil
CHCl3 : 50-56 ?:i -~ _orange oil
10% MeOH-CHC13 57-60 —»yeliof: 0il
5 61-66 bro;gish oil
25% MeOH-CHClj 67-78 white ppt. in yellow oil
(cpd.  4)
50% MeOH-CHCl3 79-=87 brownish oil
703 MeOH-CHCl3 88-92 yellow oil
90% MeOH-CHCl13 93-99 pale yellow oil
MeOH 100-105 pale yellow oil




columns.

2.8.2

The crude extrac:

manner as in Fraction IIa.

-

Separation of Fraction IIb

of Fraction 1IIb

35

(25 g.)

was

chromatographed on aluminium oxide (350 g.) and silica gel (450 g.)
The separation of Fraction IIb was performed in the same
The results of this fraction were

presented in Table 2.8 .and Table 5;91=respectively.

Table 2.8 The resultse®s Fraction IIb separated on aluminium

oxide celumn

:

. o

Eluents -E-Frééticn1§k5i Remarks
hexane 2:1—7 = ! pale yellow oil
10% CHCl3-hexane -1;15;16 ifx;; pale yellow oil
-::- et nréééé oil
20% CHCLy-hexarie 26-32 Vel o1l
30% CHCl3—hexé;e 33-40 whi;e needle solid in pale
yellow oil (cpd. 1)
41-47 pale yellow-6il
40% CHC13—hexahe 48<51 vellew oil
50% CHClz-hexane 52-56 vellow ppt. in yellow oil
(cpd.2)
60% CHCl3-hexane 57-63 yellow ppt. in pale yellow

oil (¢pd. 2)

11931928 A%

(continued)



Table 2.8 (continued)

(98]
o

Eluents Fraction No. Remarks

80% CHClz-hexane white ppt. in pale yellow

0il (cpd.5)

CHCls o | € yellow oil
108 MeOH-CHC13" |17 o ite ppt.in pale yellow
, / (cpd. 4)
20% MeOH~CHCL { \ ale yellow oil

> low oil

ale yellow oil

40% MeOH-CHCL, ERTAR \\‘\
608 meon-cicl f| fsosse l\ \

ﬂUEJ’JVIEJVI?WEJ’Iﬂ?
’QW']%Nﬂ‘mJ UR1INYIQ U
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MeOH

101-108

Table 2.9 The results of Fraction IIb separated on silica gel
column
Eluents Fraction No. Remarks
hexane %Y =
10% CHClz-hexane 6-10y yellow oil
20% CHClz-hexane d1-16 white needle solid in pale
\ yellow oil.(cpd. 1)
Y1223 ::; very pale yellow oil
35% CHCly-hexane 24-31 ) yellow oil
32-34 ;ﬁ very pale yellow oil
50% CHClz-hexane 35241 }fﬂj pale yellow needle solid
7 : Zf_ in yellow oil (cpd.2)
70% CHCl3—hegape ~ 42-48 ,yellbw oil
49-55 pale &ellow oil
CHC13 56-64 yeliow oil
10% MeOB=CHCl; 65~72 orange oil
25% MeOH;CHCl3 73-78 whité ppt. @dn pale yellow
' oil (cpd. 4)
79-82 -
50% MeOH-CHC14 83-89 pale yellow oil
70% MeOH-CHC14 90-95 pale yellow oil
90% MeOH-CHC14 - 96-100 yellow oil

brownish oil




2.9 Separation of Fraction IITa and Fraction IIIb

Thin-layer chromatography of Fraction IIIa and Fraction IIIb
revealed that they were four major compounds in this crude when using

silica gel plate. ( solvent loroform).

In the same ITa and Fraction IIIb were

larity. Finally, the column
m 3he eluted solution was
collected apprbxjf}tél* : frE'ftion. Each fraction was

monitored by TLC tg ique and valent fractions were combined.

me reoudlubi i @m&m@w na
’QW’W a\‘iﬂ‘im mmwma El
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Table 2.10 The results of Fraction IIb separated on silica gel

column
Eluents Fraction No. Remarks
50% CHCl3-hexane | - \g V/// :

ellow oil

70% CHCly-hexane i\ N orange oil

| pale yellow oil

’K;\‘h&te ppt. in pale yellow
0il (cpd 8)

10% MeOH-CHClj3 brownish tar (4.88 g.)
20% MeOH-CHCl13 ~ orange oil

30% MeOH-CHCl3 yellow oil

40% MeOH- *._

—— —_— Jellow oil

vﬂr pale yellow oil

ﬂumwﬂmwmm

The crude éxtract ofe. Fraction TIIa (30 g.) was
also &ﬂm mm)uewr] g )Q/Lm arEthography

and the separation was done in the same manner as above in

i
50% MeOH—CHC]PJ

Fraction IITa when silica gel was used. The results were presented

in Table 2.11.



Table 2.11 The results of Fraction IIIa separated on aluminium ,
oxide column.
Eluents Fraction No. Remarks
50% CHClgz-hexane 1-4¢ =
70% CHClz-hexane o-12a yellow oil
90% CHCls-hexane 13-18 white ppt. in pale yellow
0il (cpd.8)
CHCl3 19-30 2 white ppt. in yellow oil
) (epd.8)
10% MeOH-CHC13 388" Jaatds yellow oil
20% MeOH-CHClg3 39=46 4 yellow ppt. in orange oil
(cpd.3)
47-52 pale yellow oil
30% MeOH-CHCIg 53-60 pate yellow oil
50% MeOH-CHC13 61-66 vellow oil
70% MeOH~CHCl3~ 67-73 yellow oil
90% MeOH-CHC14 74-81 pale yellow o0il
| ‘MeOH 82-90 vellow oil

The eluted fractions No. 31-36 (Table 2.10 , PP. 39

4.88 g.) were eluted from the silica gel column of Fraction IIIa

with 10% methanol—chloroform. The aluminium oxide thin-layer

chromatographic technique (5% methanol-chloroform) revealed that there
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were two major compounds in this crude. However, this eluted
crude could not be separated by thin-layer chromatography when
silica gel was used.
The separation of eluted fractions No. 31-36
(Table 2.10 , pp. 39 , 4.88 g.); were repeated on aluminium oxide
(60 g.) column. The  eluted s%ibg;on was collected approximately
P

50 ml. for each fraetion. The resﬁltéﬁuere presented in Table 2.12.

g— F |

-

Table 2.12 The ﬁsﬁdizziof fractions 31-36 separated on aluminium

j oxich/(/lf?d A8
r ji‘i “d H\ ';

y o v,
] dd

Eluents j/' Fraction No.* Remarks
* o
ala” ?Ei:
Finas. :"f¢

CHC14 o . "

: et o =

2% MeOH-CHCl3 7-10 paléjpellow 0il and white
I L

ppt. (luminescence)(cpd 6)

5% MeOH—CHCl3m- 11-16 pale yellow ppt. in

yvellow oil (cpd.6)

10% MeOH-CHC13 ~ - ¥=20 : pale yellow oil

158, MEOH-CHE bladb V1 | d lEh b erion oi
(opd.T)

30% MeOH-CHC13 - 31-37 yellow oil

50% MeOH-CHClj3 38-46 thick brown solid

70% MeOH_CHCl3 ~47—56 thick brown solid

MeOH 57-60 thick brown solid
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2.9.2 Separation of Fraction IIIb
The crude extract of Fraction IIIb (30 g.) was
chromatographed on silica gel (450 g.) and éluminium oxide columns.
The separation was done in the séme route as for Fraction IIla

(2.9.1). The results were p‘TT)ted in Table 2.13 and Table 2.14,

respectively. - \&

Table 2.13 The(g o Wparated on silica gel

Eluents

50% CHClz-hexane
70% CHCl3-hexane 7= — ‘i k. pale yellow oil

™

90% CHCl3-he

CHCl3 j

- — Q
ane {00

wl‘ﬂ:e ppt. in pale yellow

¢ 0il (cpd.8)
5% Meﬂc%ﬂ qn?gsm j w ﬂ\;}ﬂa yellow oil
10% MeOH-CHC13 31442 il 4 brownish tar (4.15 g.)
ﬁ?ﬂ»’lﬁg‘l IUNNT I LN E
30% MeOH-CHCl3 - 51-57 pale yellow oil
40% MeOH-CHCl3 58-65 pale byellow oil
50% MeOH-CHC15 66-72 very pale yellow oil




Table 2.14

oxide column

43

14 The results of Fraction IIIb separated on aluminium

Eluents Fraction No. Remarks
50% CHClsz-hexane 1-6 -
70% CHClz-hexane 7-14 pale yellow oil
90% CHClz-hexane 15-24 white ppt. in pale yellow
0il (cpd.8)
CHC13 25j32I;w white ppt. in vellow oil
(cpd. 8)
10% MeOH-CHC14 ~33=40 pale yellow oil
20% MeOH-CHC15 41-46 : yellow oil
30% MeCH-CHC15 -~ 47-52 yellow ppt. in pale yellow
—oil4{cpd. 3)
40% MeOH-CHC13 53-60 orange oil
50% MeOH-CHC13 61-67 vellow oil
60% MeQOH-CHC13 68-74 pale vellow oil
80% MeOH-CHClj 7581 pale yellow'oil
| MeOH 82=90 very.pale'yellow oil
The eluted fractions No. 31-42 (Table 2.13 , pp. 42
4.15 g.) were eluted from the silica gel column of Fraction IIIb with

10% methanol-chloroform. The aluminium oxide thin-layer chromato-

graphy revealed that there were two major compounds in this crude.




However, this eluted crude could not be separated by thin-layer
chromatography with silica gel.

The separation of eluted fractions No. 31-42
(Table 2.13 , pp. 42, 4.15 g.) were also repeated on aluminium oxide

(60 g.) column. The results

j eparation were presented in
Table 2.15, \if////
>
Table 2.15 S
Eluents -
CHC1;
2% MeOH-CHCl3 ;_;;:;:;l%{;, .. white ppt. in pale yellow ,'
~ - A N i 3 |
‘—E ——— {luminescence) (cpd.6)
5% MeOH—CHClﬁ wl ite ppt. in yellow oil
LA ;
108 weofftiblf | ) 1254 J | FJoehd etnow on
15% MeOH-HHCl:; sz & Yellow oilgs
. : ~
3@ ‘m‘;‘-}faﬂ F ‘3 mm :W ’g wlﬂdllrﬁiﬂellow oil
q : ,
: (cpd.7) '
50% MeOH-CHC13 41-50 yellow oil
70% MeOH-CHC13 51-56 pale yellow oil
MeOH 57-64 pale yellow oil




2.10 Isolation and Purification of Separated Compounds

2.10.1 Compound (1)
Compound (1) was obtained from the hexane part which
was separated on the silica gel column with a mixture of n-hexane

and chloroform as elutlng\\ !ﬂ? The obtained compound was

recrystallized frcm ﬂhﬁxturs o ﬁe and chloroform for several

times to give brlg(?f ;

e lecr;;.m'BOmg (0.16 % wt. by wt.

of Fraction IIa ) g. QO 12.% wt by wt. of Fraction IIb),

m.p. 128-130 C ‘ lue —1-9'? h;.s compound was 0.45 using 1:1
. . ad
n-hexane-chlorofor Ve p;;nﬁ lvent.
$hiasd \ 9

A1) was solub

¥ ".-:e, i
el
S@fﬁ a— -
H_~ il =

Burchard's reagent and dggﬁrlz d
AN

l{) chloroform and slightly

een color with Liebermann-

ot

soluble in m-hexane.

\;:Qhe , ig. 1 _frr howed the important
absorption ban —'Jat Oﬂ stretching) , 2960-2840
(C-H stretching of dR RZ-CHR3), 1670 1630 (C=C), and 1050 (C-0)

ﬂ U“@ W&ﬂcﬁ W%}g}fﬂﬁ 2) showed the

s:.gnlflcant ignals at chemical shifts &pm =ty 3% 2H, d, J = 4.39
tz, Glbditic) dbtant), 30841kl V] 7] S5 88 B, bBHEL: orotons)
3.46 (?n) and other signals around 2.30 to 0.70 ppm.

The 13¢ MR spectrum (CDCl3) spectrum  (Fig.3)
illustrated the carbon signals at chemical shifts (ppm.): 140.7s6,
138.27, 129.28, 121.64 (olef'inic carbon), 71.69 (carbon attached to

oxygen atom) together with signals around 56.79 to 11.83.
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The MS spectrum (Fig. 4) showed the important ion

peaks at m/e (% rel int.) 414.0 (83.82), 412.0 (100.0) and 400(58.23)

(caled. for CpgHgn0, CogHyg0 and CogHygO, respectively)

and other

vital peaks at m/e 396.0 (26.20), 382.0 (21.96), 329.0 (18.89), 303.0

(20.60), 273.0 (34.91), 255.0 (61.03) and 213.0 (31.22).

'-'. / g. 5) indicated that there

tentlon times as shown in

Peak area

st 11915 194 1) 5

AR RSN AN

d

86006
651114

628639

(colunn OV-1 2%, col. temp. 260°C, inj. temp. 290 %,

detector temp. 290 C"C, Ny flow rate 50 ml/ min )
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The ccmparison of the retention times of the gas
chromatogram to those of steroids standards revealed that
Compound (1) was a mixture of three steroids : campesterol,
stigmasterol and p—éitosterol.

'
'2.10.2 Compourd (2) lf:j;il
Compound=(2) was coliédiéd from the hexane parts

using both silica g,an alun{inium oxide columns. After the

purification of thi mpomd by recrystallization from n-hexane,

bright pale yellow.fieed]
and 2.92 g. ( 5.84
.‘ J

4

o PRET %
s*’3§0 ‘_q (7.20, % wt. by wt. of Fraction IIa)

Sy wté gf Fraction IIb) were obtained. The

Rf value of this co wa§ 0.‘f§§ Yusingi1:19 n-hexane-chloroform as
,;.‘.h'k ‘-34{’.n_

a developing solvent,/m.p. 103.0-104.90 ke |

o

—

This cqmgegid was soluble in ethylacetate, chloroform

L £
acetone and slightly :

- _,,/'_ M
2,4-DNP reagent and decolorized Brp in CCl, Solution.

ve positive test with

T;e IR spectrum, (Fig. 6) showed the important
absorption bands af b/ max (cm"l) ¢ 3070 (C-H stretching of aromatic),
2980 (C-H stretching), 1660 (C=0 conjugated with double bond), 1600,
1500 {e=¢), 1220 “arka 1080) (6-0"Stretchifg) | and 850, 830 (C-H bending
of aromatic). :

The 1 MR (CDC1l3) spectrum (Fig. 7) showed the
significant sighais at chemical shifts (ppm.) : 12.76 (hydroxyl
group), 6.36 (s, 1H, CH-aryl), 5.99 (s, 1H, =CH-C=C), 5.14 (t, 1H,
~Clip-C=), 3.88 (s, 3H, -OCH3), 3.37 (d, J = 7.2 Hz., 2H, CHy-), 2.36

(s, 3H, C-CH3), 1.78 (s, 3H-CH3), and 1.67 (s, 3H, -CHs).



|

The 13¢ MWR ° (cDel3)  spectnm (Fig. 8)
illustrated the carbon signals at chemical shifts (ppm.) : 182.82
166.69, 162.69, 154.67, 108.64, 94.67 (aromatic carbon), 55.96 (s, 3H,
-OCH3) .

The UV spectrum of this compound (Fig. 9) gave the
Pnax at 298 nm.(log €= 3.63), an/d/zao nm. (log € = 3.64)

The ___MS™—spedtrum (Flgv 10) showed the important

fragmentation ion-gééks m/et(% rel int.) : 274 (66.02), 259 (100.0)

219 (18.23), 206 (5874 5, 205 310 79),.189 (3.52) and 177 (7.60).

m, 3
(Bj was Obtalned from the chloroform parts

Al Jt -"' l,‘

‘lqmns u51ng**methanol as an eluent. After oil

2.10.3
Co

by aluminium oxide

removal, it was recrzstalilzed ;%Qmﬂ a mlxture of ethanol and

chloroform tOwg%%i_jl4Eﬂ£L¥EllGWAEKNE¥ERELﬂ?ﬁpound 0.96 g. (1.60 %
wt. by wt. of Fraﬁtion IIIa) and 0.88 g. (1ﬂ47 % wt. by wt. of
Fraction IIIb) m.p..230 % (dec.) and having Rf value 0.60 using 3:1
chloroform-methanol as a developing solvent.

The Compourd (3) was» soluble %d methanol and
slighfly soluble in lethanol, “insoluble’in n~hexane, ‘chloroform and
ethylacetate. This compound decolorized Brp “in CCly solution, gave
positive result with 2,4-DNP reagent and liberated COp with 5% NaHCO5
solution. Liebermann-Burchard's test gave negative result.

The IR spectrum (Fig. 11) showed the important

absorption band at V. (awl) : 3040 (C-H stretching), 2960

_ (C-H stretching), 1660 (C=0), 1620 (C=C), 1385, 1370 (geminal
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dimethyl) and 820, 810 and 770 (C-H bending of aromatic).

The 1H NMR (DMSO+CDCl;) spectrum (Fig. 12) showed
the significant signal at chemical shifts (ppm.) : 6.86 (d , J = 9.9
Hz., 1H, -CH=CH-), &6N¢.I=9£Ih”:m,—ak@ﬂ,332(53Hpmmy
and 1.44 (s, 6H, -CHj).

The 13¢ MR DMSéi:spectrum (Fig. 13) 1illustrated
the carbon signals at  chemical shlfts (ppm.) : 175.58 (carbonyl

g-f"?r‘ : cal
carbon), 161.46 (carbexy. bon),. 160.14, 157.85, 152.95, 150533

114.22, 108.81, 1Q2#0Q4 97 03 :&romatlc carbon) 128.19, 115.13 (C=C),

78.29 (C-0) , 564 'xy carbon) ,.27.80 (geminal dimethyl).

Th spect&uﬁ (Fig. 14 ) gave the important

: at m/é (% rel \int.) : 301.0 (100.00) 287
AJ Tifd.

4347207, 23371’ﬁ6 54) and 213 (10.10).

fragmentation ion

(21.74), 258 (3.91),

2.10. 4\ Compound (4) D

-

Cbmpound (4) was obtained:;from the hexang parts by
both aluminium oézde and silica ,gel colum;s. After oil removal by
chloroform; it Was regrystallized from| methanold for several times,
white amorphous solid, 0.38 §.(0.76 % wt.‘by wt. of Fraction IIa) and
0.25 B (8.50 8\ St bydb. iz Fraction IIb) were oBtained. It has
m.p. 260cb (dec.) and Rfvvalue 0.28 using ethanol as a developing
solvent.

’ The Compound (4) was slightly soluble in methanol and

ethanol, but insoluble'in n-hexane, chloroform, ether, ethylacetate.

This compound gave deep green color with Liebermann-Burchard's



reagent decolorized Bry in CCly reagent and showed positive
test with Molisch's reagent.
The IR spectrum (Fig. 15 ) showed the important

absorption band at 7)max (cm‘l) : 3600-3400 (b, -OH), 1640 (w, C=C),

1295, 1165 (m, C-0) and 'W)}ycosn.dlc linkage).

& l.iDssOﬂ spectrum (Fig. 16) showed

5.36 (olefinic

the significant

proton), 4.79-3. ‘ iety) and other signals around

illustrated the ‘cagbon signal -atichamical shifts (ppm.) : 140.63

to oxygen) and other peags,%r _
..-.-__'_. |_'__.ﬂ,,a- } "‘.'

ﬁpwed the important ion
6-(100.00), 381.0 (28.66),

273.0 {19.58), 29 0 (38 56).

ﬂummmwmm
Acid hydrolzgls of Com%und (4)
ARV RIBT R UNRAIRBARY v rotunin

with 13% hydrochloric acid in ethanol for 12 hours (The completion
of tﬁe reaction was checked by TLC.). Solvent was removed under
reduced pressure. The residue was diluted with water and extracted
with diéthylether and separared into two layers as aglycone in

diethylether and sugar component in water.
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Study of aalycone

Ethereal solution that described above was washed
with water and dried over anhydrous sodium sulfate ( NapS04). After
the solvent was removed, the residue was recrystallized from a

mixture of chloroform and n-

. e to afford white needle crystals
Vh as compound (4a), 90 mg.,
i chloroform). - Compound (4a)

er ‘and slightly soluble in
gave a deep gre it - Liebermann-Burchard's reagent. This

showed the important

~absorption bands a -‘-g“cm ) i 3400 (b, O-H), 1630 (w, C=C),

so_anadysed by gas liquid
chromatography ( ﬁl 60 B injection temp. 290 C
Ny flow 50 ml. /mu&, FID ) (Fig. 299) by comparing its chromatogram to

those of sﬂ%’%r% wﬁewx&i meml, stigmasterol

and ﬁ—mtos%erol (Fig. 20as).

awwmmmumwmas



Table 2.17 The retention times of various peaks from gas chroma-

togram of ompound (4a) compared with steroid standards

Compound Retention time (mins) Peak area
] " f//
chloresteroi Ff ¥4, 43
campesterol 4 18+23
stigmaiggrai r ﬁ 19.63
ﬁ—sitgsﬂgg,f:f S 22.09
Frr o s &

14,33 5810

19, 56 18086

a.9% 62532

£
= v-Oi the Catbohydiate-component of Compound (4)
.\ o

e

Kifter aglycone wWas removed from the hydrolysis
reaction mixtureﬂ;f Compound (4), the aqueous phase was neutralized
with silver carbonate.' The 'unreacted silver| carbonate was separated
by filtration and the filtrate was-—~concentrated’ under reduced
pressgre: The ﬁhite powder(20'mg.) waé obtained and designated as
compound (4b).

; The solution of Compound (4b) (1.5 mg. in 1.0 ml. of
water) was identified by paper chromatography as. described in
Topic 2.4.2 with a mixture of various standard sugars (glucose,

arabinose, rhamnose, galactose, Xylose). The chromatogram was

developed using descending technique with n-butanol-benzene-pyridine-



53

Wwater (BBPW = 5:1:3:3) for 18 hours, dried‘ at room tempe:ature

and detected with aniline hydrogen phthalate, further heated at

110-120 C for 15 mins. It showed only one épot which was identical
to the authentic D-(+)-glucose .

TLC of the T nent in neutral aqueous phase of

‘ ‘with a mixture of various

glycosidic hydrolysaﬁ("\" _‘ /

standard sugars us@ano}-acﬁd—dlethyether—water 9:6:3:1

as a developing ' sui\'\aqietected with 25% sulfuric

e TLC plate and the plate

\
of pyridine aﬁg the s
A

acetic anhydrj.dﬁ@’.‘&—- m S i'j The entire mixture waé

worked up in usual manner to give, white precipitated solid. After

recrystallauxﬂfm ﬂ%oﬁdwgn’]aﬂnﬁture of chloroforn

‘mﬁﬁhﬁ“ AENRT R b M .

The IR spectrum (Fig. 21) showed the important
absorption bands at Z)max (cm'l) : 1760-1740 (s,-C00-) and 1260-1240

(s,C-0 of acetate).



2.10.5 Compound (5)

Compound (5) was obtained from the hexane parts
which was separated on aluminium oxide column. After recrystal-
lization from mn-hexane for several times, Compound (5) Vas collected,
0.32 g. (0.64 & wt. by wt. of Fractlon ITa) and 0.17 g. (0.34 % wt. by
wt. of Fraction IIb). .Although Lfé{ﬁsc plate showed only one spot
when various developing solvent systems were used, the melting

point of Compound’??,;wasf Stlll of a wide range from 191.0 to

210.0 C This co

was eadily  soluble in chloroform and

# F r F 7% 4 *
diethylether, buts/sli ht}y Eplggle in n-hexane, methanol. It gave a

purple color to Lieb ;—Btrcéagd's reagent and decolorized Bry

in CCl, solution. b [ 2 sy 4

. W £
< a‘.-'l' : -"1-"5"

The ,’é??Ctrumszﬁig. 22) of this compound

revealed the major absorptlon pegks__at Z/max (ecm™1) : 3350 (b, o-H)

e v
and 1640 (m, c=c$ "
s;' ‘ *;J

Tne IR spectrum of thls compound demonstrated

that there was hydroxyl functlonal group in the molecule. The
pur1f1catlon of [this (crystalline solid was attempted by forming

acetyl derivative.

Acetvlation of Compound (5)

Compound (5) (300 mg.) was dissolved in dry pyridine
(5.0 ml.) and acetic anhydride 10.0 ml. was added into this solution.
The solution was refluxed on a water bath for 5 hours. The
entire reaction mixture was then poured into ice distilled water

and the acetyl derivative was collected. After the recrystallization



from a mixture of chloroform and ethanol, bright white needle
crystals (285 mg.) with Rf 0.70 (solvent : 50% chloroform-n-hexane)
were obtained. This derivative melted at 216.5-218.5°C

The IR spectrum of Compound (5) acetate (Fig. 23)
showed the important absorption pgas at Y pax (eml) : 1740 (s, -c=0)
1240 (s, C-0) of acetate . ’{/’

‘,#f
The 1H “NMR (CDCl3) spectrum of Compound (5) acetate

(Fig. 24) showed jgggas flcént signals at chemical shifts (ppm.) :
4.65, 4.52 (2H, q’;figf}jm;z [ ilefinic proton), 4.40 (1H, t, J = 9.04

J.

"ched to oxygen of acetate group), 2.02

Hz., proton on

(3H, s, methyl protén f.acetoxyégroup) together with other signals
. ,-'.,;-_-:_4 -l': ;

v " “of
ua‘.‘i'—- ‘G—“.‘:I"
The 1 NMR CDCigﬁzﬁpeCtrum of Compound (5) acetate

(Fig. 25) illustrated thét:;arbonfas;gnals at chemical shifts (ppm.)
170.70 (carbon-gi_estex),__JJELJEL_Jﬂai-zas;éé’ (1C each, olefinic
. Y -: HJ
carbon), 80.90 (carbon attached to acety¥i.group) and other signals
around 55.33 to i;;49 ppm.
fhe ‘MS | spectrum cof Compound (5) acetate (Fig. 26 )

gives the important fragmentation ion <peaks at m/e (%rel int.) 468.0
(44 559 (calcd. for C32H5209 MW. 468.41)" and other ion peaks at
m/e 453.0 (11.70), 218.0 (40.17) and 189.0 (100.0) .

’ The GLC analysis (Fig. 27) (condition : OV-17 , SW
80/100 mesh, 3mm. X 2m., column temp. 300 oC , FID 320 oC, carrier gas
N, 50.0 ml/min.) revealed that a merély peak at Rt 29.09 min. which

was corresponded to the authentic lupeolacetate.



Hydrolysis of Compound (5) acetate

Compound (5) acetate 150 mg. was hydrolyzed by
refluxing with 5% KOH in ethanol on a steam bath for 50 mins in
usual manner to obtain a white solid which was recrystallized
from a mixture of chloroform and ethanol for several times to
vield bright white needle crysffi;f‘97 mg.). It had m.p. 213.5-

215.0 C, Rf 0.72 (selvent : 50% chloroform—hexane). The results of

the color tests wasf' hpdtal :Sm those of Compound (5).
Tgpff;fptspect (Fig, 28) showed the important

E

absorption bands %ﬂ (gm 3330" (b, O-H), 3080 (w, C-H of

C=CH,), 1640 (w, Cs d{870f(m$' C-H out of plane of =CH,).

The 1§f (CD?}3) spectrum (Fig. 29) showed the
significant signals ’gtﬁ_éﬁ;mlcalggﬁplfts (ppm.) : 4.65, 4.54 (2H,

J = 9.00 Hz., olefinic algh: SR, - 7.83 2., proton on
carbinol carbon&:and—other—s&gnais—afeun&—z—égjbg 0.75 ppm.

The L3¢ NMRN(€DC15) || spectrum  (Fig. 30)
illustrated ‘the carbon signals at chemical shifts (ppm.) : 150.55
and 108.89 (1€ (each, olefinic ccarbon), 78.65¢ (carbon attached to
‘oxygen atom) and other signals around 55%68 to 14.49%gpm. .

The | 'M$' U spectrum (Fig."31) gaVe the important
fragmentation ions peaks at m/e (rel int.) 426.0 (75.96) (caled. for
C30H500 : MW. 426.39 and the other fragmentation ion peaks at
m/e 218.0 (69.58), 207.0 (79.54), 189.0 (88.55) and 95.0 (100.0).

The GLC analysis (Fig. 33) (using the same condition
as Compound (5) acetate) showed only one peak at retention time

21.76 min. which was corresponded to authentic lupeol.
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2.10.6 Compound (6)

Compound (6) was obtained from the chloroform part
by silica gel column. The collected fractions were eluted by
mixture of chloroform and methanol (9:1), was repeated with
aluminium dxide column. The compouna eluted by mixture of chloroform
and methanol (49:1) was recrystall{{gd' from mixture of n-hexane and
chloroform to yield white needle crystals 120 mg. (0.20 % wt. by wt.

|

of Fraction IIla) @4 g (P0.0? % wt. by wt. of Fraction IIIb) was

obtained. It has Vi 'ue 0 67E(usmg 405 chloroform-n-hexane as

developing solvent
com :lindw waé sbluble in hot r-hexane, chloroform,
ether, alcohol, and water: If; gave negatlve results with Liebermann-

AJ X I"

Burchard's reagent, 5 Na,HCO3 solut.mm and 5% FeClz reagent. This

results indicated that _th_’_J.S? 5 conmi;#'ﬁé;;~'was not a steroidal or

; : n £
triterpenoidal skeletons —_
: Yy .\,_J

: Tﬁ'e IR spectrum (Fig. 34) : dlsplayed the important
absorption bands at 7/max (cm ) : 350 (s, C-H stretching) , 1700 (s,
- carbonyl ester),, 1600-1400| (C=0 of caromatic), 1120) (C-0 stretching).

The 1H NMRY(CDCl3) spectrum (Fi§7 35) showed the
signals &t ‘chemical isifestgpm.)|: 17070 L(a) ol9'hzr 1wy, 7.53
7.45, 7 375 .1.35, 7.26 (aromatlc proton) and 6.43 (4, 9. 5 Hz. ; 1H).

- The B3¢ MR (CDCl3) spectrum (Fig. 36) exhibited
the significant signals at chemical shifts (ppm.) : 160.66
(carbonyl carbon) 143.38 (e¢~carbon of C=0) 131.73 , 127.80 , 124.34

118.74 , 116.74 and 116.55 (C=C of aromatic).
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The MS spectrum (Fig. 37) gave the molecular ion peak
at m/e (% rel int.) : 146 (100.0) and the others ion peaks at

118.0 (74.95), 90.0 (32.80) and 89.0 (25.67).

Reaction Test ofi Coumarln

Compound (6) (20 4;5:7 was treated with hot 6 M NaOH
solution and the compound wa# hydrolysed slowly to give a yellow
solution of the l%f#;ae rlng-opened product that luminesced yellow
light [46].

aiacterlqglc behavior towards dilute alkali has
been developed (o} ar Smele$test for all kind of coumarins. This
result exhibited th: thls cgmpoupa was coumarin.

2.10.7 Compound S 7 N,

f
Qpmpound_414——was——eb%aineé—ﬁtJmn chloroform part by

silica gel column ‘chromatography. The collected fraction were eluting
4
by mixture of chloroform and methanol (9:1) was repeated with
aluminium ©xide ‘column chromatographf. Aftter purifiéation by
recrystallization from mixtufe of chloréform and methanol for several
times.! It gave pale yellow heedle crystals ' 54 mg. (0.09 % wt. by wt.
of fraction IIIa) and 38 mg. (0.06 % wt. by wt. of Fraction IIIb)
with m.p. 183.5-184.0°C and Rf value 0.18 (9:1 chloroform-n-hexane),

This compound was soluble in chloroform, ether and

/
{

alcohol. It gave negative results with Liebermann-Burchard's
reagent, 5% FeCl; reagent and 5% NaHCO3 solution . These results

indicated that it was not composed 6f steroidal or triterpenoidal
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skeletons.

The IR spectrum (Fig. 38) gave the absorption bands at
Iéax (cmrl) : 3500-3100 (b, O-H stretch.), 1710 (C=0 of lactone), 1620
to 1470 (C=C stretch.), 1260, 1120 (C-0-C) and 1200, 1150 (C-0).

The lH NR (coc13) spectrum (Fig. 39) showed the
signals at chemical shifts (ppm.)/: f§x69 3H, s, -OCH3), 3.92 (3H, s,
-0CH3z), 6.21 (1H, damd Hi) ), 6.40 (3H, s), 6.44 (1H, s, OH) and

p— !
7.96 (1H, 4, J = ?;Esz',ﬁ '
h ® /MR XCDCl3) spectrum (Fig. 40) displayed

.-

the important si -'vriigaﬁgpns at chemical shifts (ppm. ) :

161.47 (C=0), 155. ), ‘1,_51.'%"(0-7), 145.66 (C-5), 138.61 (C-4),
131.55 (C-6), 11.68 C-8); '@9?.51_]2:(;6-;10), 92.31 (C-8), 61.34 (-OCH3)
and 51.68 (<0CHy), f 7 =

The Msa;sééctrumﬂjﬁEig_ 41) displayed the important

._i J(
peaks at m/e (%M{J&QM }5 .2) and 151 (29.11).
Y

Tﬁe test for coumarin by reactlng with alkall gave

a positive result which showed that this compound is coumarin.

12.10.8 Compound (8)

| Compound' (8)" was' eluted f;om si¥rca ‘gel column
chromatography with the mixture of chloroform and m-hexane £ 3z 7) of
chloroform part. After recrystallization w1th n-hexane for several
times, white amorphous solid 45 mg. (0.98 % wt. by wt. of Fraction
ITIa) and 32 mg. (0.05 % wt. by wt.of Fraction IIIb), m.p. 84.5—85.53:
were obtained. This compound revealed one spot on TLC plate at Rf

value 0.57 (developing solvent : chloroform).
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This compound was soluble in chloroform and
diethylether but slightly soluble in mn-hexane and insoluble iﬁ
water. It gave negative results with all this reagents :
Liebermann-Burchard's, Brp in CCly, FeCly, 2,4-DNP and KMnOy

reagents.

, %2 ) revealed the 1mportant peaks

- R (em™1y . ; H)Jan C-O of 1 ROH).

»)K ctrum (Fig. 43) ogave the
proton signal at \ )‘:1‘ .27 and 0.90 ppm.

(cpe xipe%rum (Fig. 44) revealed
the carbon signalsfat s ts m\.x : 63.10 (carbon attacted
to oxygen atom) to ’ ana. o ‘d 32.85-14.00 ppm..

. 45) did not give the molecular

1ass fragment ion peaks at m/e (% rel

50, M —Ho ___,:A:__».;___,v—.r.. ent ions peak were at
(14@5, 448-(CHy);) and other

signals corresponded.to loss of —(CH)o- (m/e 28) step by step.

ﬂ 1dd G khatzetd it ) I dasbion « corum 22 v
;::Osgi% mesh AW DMCS 1is‘ inch x 'Tgeﬁ ﬂ i&l pm;:soorcl, Z:

chromatography with retention time 9.60, 11.76, 14.78, 18.29 and
22.96 min., respectively. The major component in this mixture is the

peak with retention time 18.39.



Acetvlation of Compound (8)

Acetic anhydride (1.0 ml.) was added dropwise to a
mixture of Compound (8) (35 mg.) and a few drops of dry pyridine.
The reaction mixture was Kkept overnight at room temperature.
After the reaction took place) t.he mixture was poured into ice water
with wvigorous stirring to ylefé/ ,-r& white precipitate which was

filtered off and..followed Wy washlng~ with water until no odour
— : |

of pyridine could‘}zg,,fﬁ iced. ‘| The acetyl derivative was purified

by recrystalllza}u/f;:m a tone to give a white plate solid

(30 mg.),  H.p. 3 Rf value 0.77 (solvent : 15% chloroform-
hexane). // A

speptrum of Compound 8 acetate (Fig. 48)

dlsplayed the maJo absorptlonbauas at 7/max (cm™ ) : 1750 (s,-C=0)

and 1245 (s, C-0) of acetats. -:.;,t;:;;._-..

e

ek’

| ¥ ka;

1 \__U e

2.10.9 mepoumi (9)

Compound (9) was obtained from the methanol parts by

AF

aluminium oxide colu:m. Affer | olll Tremoval, it! was recrystallized
from the mixture of chloroform and™ methanol which gave yellow
amorphous 'cémpound, 24 mg.(0.16% wt. by'wt. ‘of fractiom Ia) and 13 mg.
(0.14% wt. by wt. of fraction Ib). This compound decomposed at 250 c’C,
having R¢ value 0.57 using 3:1 chloroform-methanol.

This compound was soluble in methanol and very slighty

soluble in ethanol, insoluble in n-hexane. It decolorized Br, in CCly

and gave negative result with Liebermann-Burchard's reagent.
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The IR spectrum (Fig.49) showed the important
absorption bands at maximum (cm'l) s 3600-3200 (b, O-H), 3040 (C-H
strech.), 2980 (C-H strech), 1670 (C=0), 1620 (C=C), 1600-1400 (C=C
aromatic), 1390,1380 (geminal dimethyl), 1060 (C-O strrech 1 ROH).

The 1H ) spectrum (Fig. 50) showed the

102.17, 96.36, 77.92, §1.10'(-CHpOH), 56.09 (-OCH;), 30.06 (~CHz),

27.76 (geminal dime

Thé Mr‘i_F ';i__ﬂ gave the important fractiocn

ion peaks at mfef—S-rei-intensity}—+ '-‘--"“'; 23), 301 (50.32), 287

(60.55), 284 (10@)0), : 10@), 243 (24.76), 217

(7.54) and 213 (5.81).,

ﬂﬁﬂ?ﬂ&lﬂiﬂﬂ’]ﬂ’ﬁ
ammmm UAINYA t
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2.1% ation of Water Layer Extracts

/
The crude extract from water layer (25.0 g.) was analysed

for inorganic elements, sugars and amino acids. The identification

‘W///
“the\de extract was analysed

Fluoregcence Spectrometer. It

of this part was shown as fo

(Zn) , Copper (Cu) ,

{Fig. 53)

Thg- crude extra from the water layer was

' decolorlzeﬂ%c%i %Wa@ %&J ;]aﬂss by High Performance

Liquid Chromatography (HPLG). (LC-NH o=Supelco column, mobile phase
75t Wiz, (Ao Faeel 0 ik 1ANYARY. .,

The HPLC analysis data (Fig. 54) 1nd1cated that this
part contained a ﬁixture of xylose, glucose, sucrose and‘maltése.

The analysis data were presented in Table 2.18.
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Table 2.18 The compariscn data between éfandard sugars and the

crude extract of the water layer

Compound

Retention time (Min)

o

YHANININYINT o

2.89
3.28
3.51
3.62
4.83
5.66
6.24
2.15
2.57

2.87

il 3.65

4.83

AR INETA B
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2.11.3 The Amino Acid Analysis
The decolorized solution (From 2.11.2 ) was
determined for amino acid by the Amino Acid Analyzer (Hitachi,
" Custom Ion Exchange Rasin column, Mobile phase : citrate buffer, flow

rate 0.25 ml/min. injection t 40-70 ¢ ). The data revealed that

- AUEINENINYINg
RN TAUNIINGIAE
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