CHAPTER I

PLANT MATERIALS

The dried leave om Vechapong Drug Store

at Kanchanaburi pro y of these plant has been

compared against a o

of pharmaceutical scig

Th l 16 V. w. he large amounts
polar SOlveemﬁa s ’jﬁ &tr ﬁdﬁﬁﬂ?}lﬁ%ﬁ eva:;grate: osucth : g
hexar)q Wpiora qj ﬁ%ﬁw ﬁﬁ/ﬁrm ﬂ‘(gj distillation.

-III' Poi |

The melting points were obtained on a Fisher-John apparatus(uncorrected).
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The mass spectra were obtained on a Trio Fisons Instruments.

Transform-Infrared Spectiophotomet: hich were examined by this

instrument were incopPora rofiele bromide to form a pellet. Liquid

- o .‘.-- >‘.“ \ .
samples were'droppedi© _chiogide’cell.
< (; ¥ v.‘ )

ﬁdu Fi

. &) d i ) . d l.lh M:‘-‘l
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The GLC analysis 4’5, were “obtained from Shimadzu Gas-Liquid

Chromatography Model

13

Hand C Nuclear Magnetic Resqnance Spectrometer
AUYINENINEINT

The 1&!NMR and 13C-NMR spectra were obtained froms a Bruker Model

ACF &ﬂa@ﬂ ﬂuﬁ mtu Viﬂ%ﬂ qu ﬂ ysz MHz.for

C nucle: The chemical shifts were assigned as ppm. and were compared to the

reference signal of tetramethylsilane(TMS).
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e glass column with 4.5 cm. in diameter and 150 cm. in length was used.
Merck’ s silica gel 60 Art.7734 1000(70-230) mesh ASTM was used as the
adsorbent with the ratio of approximately of 1:}10 by weight.
Preparation :
Thé stopcock of the column was closed and then the glass rod was used

to push the cotton wool to the bottom of column. The s_olvent? was allowed to
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remain about half of the column. When the slurry of the silica gel was poured in
the glass rod was pulled out and the stopbock was let opened to release the
solvent pouring down slowly until remained about 5 cm. above the surface of silica
gel. The crude extracts to be identified were brought to incorporate with silica gel

until friableness and then brought i the column. The dried silica gel was

-sprinkled on the top of the V@ened paper on top of silica gel in
the column prior to the@

ef.é'_

utensil which had thel elutlng solvent to a depth of lower than 1.0 cm. The eluting

~ solvent movﬁ u]ﬂms Pﬂﬁﬂ ?/rvﬁ ﬁ %Iﬂﬁjached the upper line,

the plate was!removed. Allow ths. solvent to evaporate the &Jte was detected

" QRIANNNIEU 191INYA d

DISTILLATION

Solvents were purified by distillation before use. Distillation used in this work

are of two types.
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1. Simple distillation: for solvents of lower boiling points such as hexane,
chloroform and dichloromethane.

2. Vacuum distillation: for solvents which are polar and have hi'gher boiling

: points such as methanol, water, and etc. This distillation allows ‘the solvents to

distill at Iower temperature than their normal boiling points and thus prevents

decomposition of the substa

" Rotatory Vacuum Evapﬂi&\;

t used in this distillation is a

P A
o

dark-green materialﬁquivalent to 5.

The residuelg after hexane extr | ‘ racted by dichloromethane

until the solution w : color|ess and then the filtrated Qlutlon was evaporated. The

crude dichlor, ﬁaﬁﬂ%ﬁ’ Wﬂwlﬂﬁﬁa green od(equwalent
to 1.84% wta‘

the leaves

CUNENRLL L LG

until the solution was colorless. The methanol extract was evaporated and a dark

green oil of 161.17 g was obtained (equivalent to 2.46% wt.by wt. of the leaves).

The procedure of extraction is shown in Scheme 1
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Ground sun-dried leaves of B. ovata (6.54 kg)

Hexane

Hexane soluble \
(339.60 g)

(Fraction 7 ),

R N Dichloromethane
|
Residue

MeOH

|

Residue

1 117g)

ﬂ‘lJEJ’JVIEW]iWH’]ﬂ‘i

Scheme 1 ‘I he procedure of extractlon

Qﬁﬂﬂ\iﬂim URINAY

About 100 g of the ground sun-dried leaves was extracted with methanol
until the solution was colorless and the filtrated solution was évaporated to obtain

a crude methanol extract of 39.20 g as a dark-green ail. -
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-~ The crude methanol extract was reextracted by hexane until the solution was
colorless. The hexane extract was vaporated and a dark-green oil of 1.40 g was
obtained as a crude hexane extract. The crude methanol extract, after ,hexéne
extractién was reextracted by dichloromethane until the solution was colorless. The :

dichloromethane extract was evapor t

of 2.54 g as a green oil. | p

The crude extracts™ @ane and methanol including
residue were brough{' asts such &t alkaloid, flavdnoid, cardiac

to obtain a crude dichloromethane extract

nin scheme 2

ﬂ‘iJEJ"JVlEJVI‘iWEﬂﬂ‘i
QW?Mﬂ‘iﬂJ ﬂJWYWIEﬂﬂEJ



Ground sun-dried leaves of B. ovata (100 g)
[MeOH

| |

MeOH soluble (Fraction IV) residue
(39.20 g) \

Hexane. =

Hexane soluble
(1.40 g)

CH,Cly soluble
(2.54 g) ‘
LT

. R
S N E———

4 MeOH soluble solidfesidue

AutIfBninens
) SR B B
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ALKALOID TEST

3
Preliminary alkaloid test: The crude methanol extract 20 cm was evaporated

3
by rotatory evaporator and then added 2 M. HCl about 15 cm . After the mixture

was heated and stirred for 10 mi

s, the residue was removed by filtering. The

o wng with reagents namely Maeyer

@arme’s reagents, respectively.

added 2M. HCI and " S0l : Six tubes for six reagents as

same as preliminary test and conflrmed test

In smﬁ uﬁr ’}é‘t‘ﬁ W@ W%] Qhﬁﬂ%hane extract and the

crude methanol residue were br%ught for prehmlnary conflrra?ji and quaternary

oot IR AT RN AR 6 ¢



Table »4 The resuits of alkaloid test
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L J

Reagent Crude Hexane Extract
Preliminary Test Confirmed Test Quaternary Test
Mayer’s -
Valser’s .
Wagner’s -
Dragendorff’s -
Kraut’s -
Marme’s 4
Reagent hioromethane Extract
Quaternary Test
Mayer’s +
Valser’s %
yvagers ~ n |a|nnj\n| n Ununln "
Dragendorff!gl »‘J - +| U | 3\ D lﬁ &
’ bt ¢ .
Krau i A | +
Marme’ 3 +
Reagent Crude Methanol Extract
Primary Test Confirmed Test Quaternary Test
Mayer’s + + + -
Valser’s ++ + + + +




27

Reagent Crude Methanol Extract
_| Preliminary Test Confirmed Test . Quaternary Test
Wagner’s +++ + + 4
Dragendorff’s + 4+ + + ¥ 4+ +
Kraut’s + + ol - +
Marme’s + "
Reagent
Quaternary Test
Mayer’s +
Valser’s +
Wagner’s *
Dfagendorff’s +
Kraut’s +
Marme’s +

AULINENTNYINS

A A Inenay

TR

turbid

no precipitate
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CARDIAC GLYCOSIDE TEST

3
About 5 cm of the crude methanol extract was added 10% of lead acetate

3
solution 40 cm . After heating for 15 minutes, the solution was cooled and filtered.

The filtrate was extracted with dic hane for three times, about 20 cm each

time. Dichloromethane Iaye% ﬂr us Na,SO, in order to remove

water and the solution ated to original volume. The solution

was divided into three te lvcoside tests.

anhydride was added nc. H,SO, was poured along the

violet > blue

of Kedde’s reagent ﬂd : e added. The positive test

giving blue or violet / plgk color was observed

&&Lﬁ%@m%}%ﬁ Wtﬂﬂwﬂ)@thane solution in the

third test tube"was added about 3 em’ of 5%_FeCl,. After shaking, conc. H,SO,
was @W%Msﬂ of thedesk bl Wéﬂél’] &hibting brown ring
at the Junctlon between two layers and colour in the upper layer was observed.

All three reactions must be positive for Cardiac glycoside. The results of

cardiac glycoside test are shown in Table 5



Table 5 The results of cardiac glycoside test of crude methanol extract

Reaction Observation

Liebermann-Burchard reaction red solution

Kedde’s reaction orange solution
Keller-Kiliani reaction gr%@,ion in upper layer and brown
L.fing at interléyer
- "|
FLAVONOID TEST V) X

; - W ¥ 3
The crude mety(e ract,_-‘abqktt 25 em was extracted by hexane for

i idd

several times until soluti as Cb!orlesé;,‘isb'iid residue(Scheme 2) was divided into

4 -4 «‘J" > -bt-h
3 tubes. The first tube w blapk gontrol-andsthe Second, third tubes were brought

for 2 reactions. AT 7

-
= o
et e ,"-l'::“-"‘u‘

Cyanidin !_e,sl.ﬁ" The second tube was added sgé(c‘-- HCl about 0.5 cm3 and

& ¥
magnesium about 1-2 pieces. Observe the color change. The positive test for

flavone was orange-red color; flavonol was red—>dark red color; flavonone was

dark red >fed-violet calor but'chalone\ and adrgne were of negative test.
Observe the color of 1-octanol and-water layer when 2 cm3 of water and 1 cm3 of
1-octanol \were added and shé{gen, violently. The! positive test.of free flavonoid is
obtained in 1-octanol layer(upper layer) and the positive test of glycoside of
flavonoid is obtained in water layer(lower layer).

Leucoanthocyanin Test: The third tube was added conc. HCl about 0.5 cm3,

warm the solution on water bath for 5 minutes. The positive test for flavonoid

exhibits red-violet color. The results of flavonoid test were shown in Table 6



Table 8 The results of flavonoid test

Reaction Observation

Cyanidin Test violet color in 1-octanol layer

Leucoanthocyanin Test | red-violet solution

x m . These was heat on
Yy,
Nas shaken violently for 1

75 %)
cm heated for 15 lr&nutas and thén was ext ith.dichloromethane about 15

was evaporated almgt t /N . acetic an| yrideﬂvas added about 3 drops.
About 1 drop of conc. was ur!e' along the side of the test tube. The
color change@| uﬂw éel ﬁe of steroid sapogenin

g ﬁ enin was red,
pink alﬂjﬁ {flimﬂﬁej ﬁ\gj :L pﬁ

Table 7 The results of saponin test

Reaction Observation

Foam Test no change

- Color Test red-violet color
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COUMARIN TEST

The ground dried-leaves of Makaa were brought in small conical flask about

3 g. and small amout of distilled water was added. Filter paper which was wet by

1 M. NaOH was put to cover the ) of flask. These was warm on the water

! brought under ultraviolet lamp for

not shown. Therefore was

.

for separating 80 g. of /arious fractions was column

chromatography. Silig gel 60 . 7734 was u@i as an adsorbent. Eluting
solvent used a ﬂ is ab 8%’ 3. The. solution in each fraction was
evaporated t@ﬁ jﬁ&jﬂ t nﬂrﬂ :jsﬁll‘qjask and concentrated
on wﬁrﬁb—}o > ?IE[% .ﬁ?ﬂg “?Ejse similar TLC
patterns were cﬁmgether. T;;Ty‘nbine ‘fractionsjaactlon | are shown

in Table 8.
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Table 8 The results of separation of Fraction | by column chromatography

Eluent Fraction Remark Weight
(% by volume) No. (9
100% Hexane 1-4 white plate 3.9431
100% Hexane ‘rzf,,a 3 | yellow oil 0.5705
100% Hexane - 5% CH;Cl- Hexang T4—30“ solid in yellow oil | 5.4587
5-20% CH,Cl,- Hexane;f ;, ! 31-63 I'solid in yellow oil | 0.5150
20% CH,CI,- HexaV \j, 54-62° | solid in orange | 5.6315
/ J1==" oil
20% CH,Cl,- Hexa ?// f} 63867 | solid in yellow oil | 1.5235
20-30%CH,Cl,- Hexane /  Eas i‘.- 6887 | yellow ail 0.6241
30% CH,Cl,- Hexane ,’: > a _ﬁ" P—93 solid in brown oil | 5.3708
30-60%CH,Cl,- Hexane Z _ _?I;é?ﬂm solid in green-|5.7635
%,-:4: = ,,_bﬁ)yvn oil
70% CH,Cl,- Hetes 102-117 brown—green oil |2.3874
85% CH,CI- Hex;ne 118-139 .Brrown-green oil |4.9677
100% CH,Chi- 2% MeOH - CH,Cl, 140-166 | solid in yellow- | 3.5025
brown oil

2-5%,| MeOH 5CHLCL 187-373 ' | brown | oil 3.2584
10-30% MeOH - CH.CI, 174-191 | black brown oil | 3.2729
50-70% MeCH - CH,Cl, 192-200 | greenish oil 0.8127
70-100%MeOH 201-205 | greenish oil 1.6376




When the solid in yellow oil from fraction 54-62 was checked by TLC
technique, there were 3 spots (R, = 0.82, 0.68 and 0.60; silica gel /
dlchl.oromethane) Most solid from fraction 54-62 dissolved in ethylacetate and
hexane but the bright whit \ﬁ%‘ t_dissolved. It was filtered and

recrystallized by a mlxtur romet ethanol. After recrystallization

for several times, bri | was obtained about 0.57

g. (equivalent to 0.1 g2 spots on TLC plate (R, =

again using preparati

The solution

Crude dichior. ? g hed on silica gel 60G
Art. 7734 (80@@&2 c m Ejromat gﬂ Ejechnlque exane a mixture of
R W"THWM’?W%’JW"TWW ANy

methaniol and methanol,respectively were used as eluents. The eluted solution was

3 3

collected about 800 cm each time and was evaporated to about 50 cm by rotatory

evaporator; then they were transferred to small flask and evaporated on water baht
3

to 10 cm and checked by TLC technique. The similar fractions were combined .

The results of separation were shown in Table 9



34

Table 9 The results of separation of Fraction Il by column chromatography

Eluent Fraction Remark Weight
(% by volume) No. ' @

100% Hexane ‘ white plate 0.3051

100% Hexane N - | yellow oil 0.0186

100% Hexane - 20% CHsCl=F __g:olid in yellow oail | 3.5038

20% CH,Cl, Hexapee™ 77/ / | "1 '31§’3‘5«-\éo|id in orange oil | 1.3760

20% CH,Cl- He |.solid in yelloW oil |2.1880

30% CH,Cl,- He ! 1460 dark-greenish oil | 8.5423

50% CH,Cl; Hex |\greenish oil 23800

70-85% CH,Cl,- Hexap \J solid in green oil | 0.7087

100%CH,Cl,- 10%MeOH 1 solid in green oil | 0.0632

30-50% MeOH - CH,Cl, Eleave (2T greenish ol 0.0201
g S— — ey
70-100%MeOH { EfCE="""""" -133 | ¢ greenish oil 0.1967

)

“HIThens
AR e

which was not dissolved was filtered to obtain about 0.16 g (equivalent to 0.13%
wt. by wt. of Fraction ll). This bright white solid exhibited two spots by TLC as
same as Mixture |. They were separated and recrystallized in the similar way to
Mixture |. Substance which was dissolved in hexane and ethylacetate was BOV3

about 0.20 g (equivalent to 0.17% wt. by wt. of Fraction II).
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The bright white solid from this fraction were combined with Mixture | to

obtain 0.73 g as Mixture |l and must be separated by preparative TLC technique.

The bright white soli %‘U/”/Jout 0.75 g. was separated by
preparative thin-layer ch@

60G Art. 7729 as adsTECadly 6. Eluen - Eluent'18 developing PTLC plate was
the mixture of dichloro : 1:1). Al er‘developlng PTLC plate was
detected by |,, it appe r \ %s:bstances was extracted by
dichloromethane an epeat PTLC technique until

|
ggphed on silica gel 60G Art.

7734(600 g) ﬂrumwm wrﬂaqﬁ? used in this column ,

a mixture of hexane-dlchloromethane duchloromethane a mixture of

Y Yy 10 7] o

approximately 800 cm .they were evaporated to about 50 cm by rotatory

Crude methanJ residue (80 g) was chromato

evaporator. Transfer to small flask and evaporate to 10 cm on water bath,
combined the similar fractions by TLC plates. The combined fractions of Fraction

|l were shown in Table 10

;15&:&339.
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Table 10 The results of the separation of Fraction Il by column chromatography

Eluent Fraction Remark Wéight
(% by volume) No. ()
50% CH,Cl,- Hexane 1 -2 brown ail 0.1150
50 - 60% CH,Cl,- Hexane '\ ‘ / solid in yellow oil 0.2010
60 - 70% CH,Cl,- Hexane - .' 9 "‘D‘—,‘ needle participate in | 0.7040
_— A Tetow o
70% CH,Cl, 7 | 25 .‘ jiolet oil 0.0510
70 - 80% CH,Cl,- He i _5;@ elly 0.1490
80%CH,Cl,-Hexane - ‘ Brown-green oil 0.1060
1- 10% MeOH- ‘black solid in dark | 0.6850
—= | greenish oil
10 - 30% MeOH- CH CI ——? 71 concentrated  black | 0.8410
¥
30 - 70% MeO 0.5120
70%MeOH-CH,Cl, 100% MeOH i1(}123 brg:/.vn oil 0.3745

ﬂ‘LJEJ’J‘VlEJ‘Vl‘EWEJ’]ﬂﬁ
awmﬂﬂmummmaﬂ

5 ion. of fraction 45-70 (Fraction Il

The black solid in dark greenish oil from fraction 45-70 about 0.69 g.

(equivalent to 0.43% wt. by wt. of Fraction Ill) appeared two spots on TLC, R, =
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088 and 0.90(silica gel/ methanoal:dichloromethane = 1:10). The _miXture was
separated by two methods.
The first method; the mixture was separated by preparative HPLC Technique.
Condition using in separation was flowrate 2.0 ml/min., sensitivity 0.01 min. The
mobile phase was a mixture of dichlor ) ne—methanol (9:1). The chromatogram

of separation is shown in Fig 1.

o o
— P P

aul} Uolgla

ﬂ‘lJEJ’W]EJWﬁ‘WEJ']ﬂ'ﬁ
QW@@\&WN&! A e

The second method; the mixture was separated by preparative TLC
technique(PTLC), using silica gel 60G Art. 7729 as an adsorbent on glass plate.
Eluent for developing PTLC plate was a mixture of dichloromethane-methanol (97 -
3). After developing, PTLC plate was detected by UV or |, there éppeared two

bands. Each band of substances was poured in small sintered glass connecting



38

with suction flask. Dichloromethane and methanol were used for extraction each

band by suction(Fig. 2).

The solution ok | ’! technique was repeated

until obtaining pure substance.

Bow,meFIuTﬁﬁ’ WE]'W%{W Eﬂaﬁ‘ﬁ’ twé substances as
R ERMTIRINYIN G 8

The crude methanol extract(Fraction IV) was concentrated to give a dark
green viscous liquid of 39.20 g(equivalent to 39.20% wt. by wt. of the leaves, see
Scheme 2). The technique used for separating 30 g of the crude methanol extract

into fractions was column chromatography using about 400g of aluminium oxide 90
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Art.1097 as adsorbent and hexane, a mixture of hexane-dichloromethane,-
dichloromethane, a mixture of dichloromethane-methanol and methanol respectively
as eluents. About 500 cm3 of the eluate was collected and evaporated to about 50
cm3 by rotatory evaporator; then they were evaporated to 10 cm3 on water baht
and checked by TLC. The similar fraoﬁp ere combined together. The results of

.

combined fractions were showﬁ»&ﬂ

B
Eluent

<

Remark Weight
(% by volume) \

(9)
AN
nge oil 2.0005

\ »

100% Hexane

10 - 20% CH,Cl,- ‘needle precipitate in | 52277

Y
—_—— : black oil

N " B
20 - 70% CHZCI-ngexane, S gyellow-brown 0.5912
27 . b .
70%CH,Cl,-Hexane -I}OO% CH,CL, | 33-40 | solid in yellow oil 0.1946
‘ o o
100%CH Clﬂi ]% Eﬁaﬂﬁ | Y| ﬁw &'i]iﬂ@ow ol |24310
- 10% MEOH- CH,Cl, 4953 _| black oil 0.5432

30 %&ﬂ MEGH <Hic), TG'LJ EERESE] N oo

70%MeOH CH,Cl, - 100% MeOH 60-78 green oil 16440




Purificati I ies of BOV1

sl

It was purified by recrystalli roerhe-mm!!!!' of hexane and ethylacetate for

The solid in yellow oil was obtai rom the combination of fraction 1-4(see

Table 8, Fraction 1) and the ion 1-12(see Table 9, Fraction ).

several times to obtai 12 g (equivalent to 0.88g;

= i 5 7 NN N h .
61-63 C. This substanc ~hexane; slightly in dichloromethane,

did not dissolve in ethylaceta pmﬁ h: .d’ an hand acetone. Result of TLC

290 C carrier gas N, 50 ml/mlln Chromatogram showed 8

U M By e

respectively.

awm\mmumwmaﬂ
Purification and properties of BOV2

260 oC injection temp.

The solid in yellow oil was obtained from fraction 14-30(see Table 8,
Fraction 1) and fraction 17-30(see Table 9, Fraction Il). After recrystallization from a
mixture of hexane and ethylacetate for several times, white amorphous solid, 3.32

g.(equivalent to 1.90; 0.566% wt. by wt. of Fraction | and 1.42 g; 1.18% wt. by wt.
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of Fraction Il), m.p. 77-78 oC, was obtained as BOV2. This substance was soluble
in dichloromethane, slightly soluble in hexane and ethylacetate and not soluble in

methanol, acetone and ethanol.

FT-IR spectrum, vmax(cm) w 7). 2919,2850(C-H stretch.), 1737(-C=0

stretch.), 1466(C-H bend.), 1 &/d 723(C-H rock.)
"H-NMR spectruni (CHEI,) (pw) (@8-1 60, 2.29(t), 4.05(t)

i d .l and prepeities:«

e N
The solid in"yelldwfoil.was - obtainad fr “fraction 63-67(see Table 8,
Fraction 1). It was purifie ' etate and hexane for several

times to obtain white a ) “as same as white amorphous
which obtained from fractldﬂ-ﬁéﬂ action 31-36. After combining white

amorphous solid P?s obtalned abmﬁ __ e I?n’_:t_to 0.78 g, 0.23% wt. by

wt. of Fraction |;:02 g, . They were recrystallized

IS substance ng BOV3, m.p: 82-84 °C. This

Zf:;i:ﬂﬁjﬁlﬁitﬁ] Wﬁﬁ 011 M
SRR ANg1a

FT-IR spectrum, vmax(cm-) (Fig. 9): 3672-3201(0-H stretch.), 2919, 2849(C-H

again by hexane ar\BethyIaetat

stretch.), 1472, 1464(C-H bend.), 1123(C-O stretch.), 730, 720(C-H rock.)
GLC chromatogram (Fig. 11) (condition: column OV-1, column temp. 250 oC,
injection temp. 290,°C, carrier gas N, 50 ml/min.). Chromatogram showed 3 peaks

at retention time : '5.36, 5.69 and 31.83 mins., respectively.
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BOV4 was obtained from preparative TLC technique of Mixture Il(from
fraction 54-62 of Fraction |; fraction 31-35 of Fraction Il) and recrystallized by

methanol - dichloromethane fs W‘ The results from TLC technique

exhlblted R; 0.82(silica gel etgan as white needle about 0.21 g

(equivalent to 28% wt 260 °C. This substance was

soluble -in dichlorom

hexane and not soluble i

FT-IR spectrurf, ¥ Jfem ){Fig. 184 2900, 2850(C-H stretch), 1710

H-NMR (CDEk) ﬁ(ppm) (500 072, 0.86, 0.87, 0.95, 1.01,

/ protons, 093, 1.26-1 .96(m, @3 prétons),2.26—2.38(m, 3

ﬁyﬂ m!m!*‘ <Y B
O B D ST S ) 520 55

36.10, 87.40, 38.20, 39.20, 39.60, 41.10, 41.50, 42.10, 42.80, 53.00, 58.10, 59.50
and 207.50

1.02, 1.05, 1.18t8,

BOVS about 0.26 g (equivalent to 34.67 % wt. by wt. of Mixture II), m.p.
279-280 °C was obtained as the white plate from preparative TLC and HPLC of
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Mixture ll(from fraction 54-62 of Fraction |; fraction 31-35 of Fraction Il) and
récrystalli.zed by mixture of methanol and dichloromethané for several times. The
results of TLC ‘technique exhibited R, of 0.68 (silica gel/dichloromethane). This
substance dissolved in dichloromethane and chloroform, dissolved slightly in

ethylacetate, hexane and methanol

FT-IR spectrum, \ﬁng 2 :mgO(O-H stretch.), 2900, 2850

(C-H stretch.), 1440(C-

and 1040(C-O stretch. and O-
H bend.)

N :
Mass spectrum ity) (Fig. 26): 428(M")(55), 413(56),

S - L.

304(3), 275(25), 273(8), 2490); 233(1 1)}, 218(82), 207(23), 205(29), 195(3), 193(3),
165(59)

"H-NMR (CDCI;) 5 500 MHz) {hig. 24): 0.86, 0.94, 0.95, 0.99, 100,
1.01, 1.51, 1.17(s, 24 protons), O o 1.26-1.91(m, 27 protons) 3.74(s, 1

_r-"‘.{m;!:‘: (. »

proton) :

“C-NMR (cDely) 8(ppm) (500 Miz) 211,60, 15.82, 16.40, 17,59,

!
18.26, 18.60, 20.10, #20, 30.02, 30.68, 31.80, 32.10,D32.4O, 32.90, 35.01, 35.15,

35.20, 35.38,ﬁ.ﬂ Elﬂa %(E}W%I-gw Eﬂfq ﬂﬁ 42.91, 49.25, 53.25,

61.40 and 72.20

ammﬂm IRIINYIAY
* Purification and properties of BOV6

The solid in brown oil obtained from fraction 88-93(see Table 8, Fraction )
and fraction 17-23(see Table 10, Fraction Ill) was recrystallized by a mixture of
dichloromethane and methanol for several times to obtain white needle about 2.79

g.(equivalent to 1.89 g, 0.566% wt. by wt. of Fraction |; 0.65 g, 0.40 % wt. by wt.
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of Fraction Ill; 0.25 g, (0.64 % wt. by wt. of Fraction IV), m.p. 160-162 °C as
BOV6. The result from TLC technique exhibited R, 046 (silica
gel/dichloromethane). It was soluble in dichloromethane and chloroform, slightly

soluble in hexane, ethylacetate and methanol.

FT-IR spectrum, v,

‘M/&‘ﬂ%(OH stretch.), 2937, 2866(C-H
stretch.), 1641(C=C stretc

orm m‘;, -H ?endﬁf, 1370(C-H sym. bend.), 1157(C-

O stretch and O-H be

= , 2
injection temp. 290 Jas- : _‘ , range 10, chromatogram

Mass spectru % relativesinténsiy . 412M)(10), 394(2)

“CNMR G081y S(ppm) Fi 38 - 120 18.98, 19.39, 21.08(two
j ,31.65, ghals), 36.51, 37.25, 39.68,
| L .

sighals), 50.15, 51 23 55.95, 56:86, 71.80, 12171, 12927,

o o AINANTWYNT

DEPTQQJ C-NMR(CDCl,) 8(pépm (Fig. 39)

ARSIt N wﬁ]ﬂgg\w siodls ﬂ)ﬂ 50.15, 51.23,

55.95, 56.86, 71.80, 121.71, 129.27 and 138.31

40.49., 42.29(two

DEPT-135 ' C-NMR(CDCL) 8(ppm) (Fig. 40) :
CH,, CH signals (up phase) 17 peaks : 12.04, 12.24, 1898, 19.39,

21.08, 21.21, 31.89(two sngnals) 40.49, 50.15, 51.23, 55.95, 56.86, 71.80, 121.71,
129.27 and 138.31
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CH, signals (down phase) 9 peaks : 21.08, 24.36, 25.40, 28.91, 31.65,
31.89, 37.25, 39.68 and 42.29

Puificati I o5 of BOVT

BOV7 was obtained from: ’f// LC and HPLC technique of fraction
N ' v&ed by recrystallization from the
mixture of dichlorometr—-.- _‘ ral times to obtain the bright
violet amorphous ay AN ﬁw‘ by wt. of Fraction Ill),

m.p. 205207 "C. Thi

4570 see Table 10,.Ed

ethane, ethylacetate and

N
methanol, dissolved hnique exhibited R, = 0.88

(silica gel/methanol :di bstance absorbed ultraviolet

light 254 nm.

1), 462(1), 450(1.5), 436

(1.5), 422(1.5), 34 2921278 (5), 237 3), 233(2), 137(1), 122(42),
108(99), 94(67)

‘U " "'-‘*'«"::". : § Lrj
HNMﬁCDC”‘(m) (Fl%J 2): 1.2¥, 1.55-1.80, 3.10-3.90, 4.15, 5.29, 6.10-

6.30, 7.70-8 4’(;9%4 miwg’]ﬂj
cl ,;i 9.90, 161.10,
o2 L WER TP oY1
131,50, 129.00, 123.00, 122.00, 104.60, 97.90, 93.00, 92.90, 65.00, 53.80, 6350,
52.10, 50.10, 31.00, 29.50, 23,50, 19.10, 18.50, 17.50, 13.10 and 11.00
DEPT-90 " 'C-NMR(CDC,) 8(ppm) (Fig. 44):

CH signals 9 peaks : 129.00, 104.60, 97.90, 93.00, 92.90, 53.80,
53.50, 52.10 and 50.10



' DEPT-135 " C-NMR(CDCL,) 8(ppm) (Fig. 45)
CH,, CH signals (up phase) 13 peaks: 129.00, 104.60, 97.90, 93.00,
© 92.90, 53.80, 5350, 52.10 ,50.10, 23.50, 17.50, 13.10 and 11.00

- CH, signals (down phase) 7 peaks: 123. 00 122.00, 65.00, 31.00,
29.50, 19.10 and 18.50 '

(see Table 10, Fractio | _ Sy stalliz the mixture of dichloromethane

and hexane for several tis , ;w k & ‘ 173 was obtained about 0.025

W\Jﬂy' !

=

dissolved in dichlorometh e "'““.ﬂ e ‘y acetate, dissolved slightly in

dichloromethane —ﬁp) ThlS substancf ' [ ;{3 light.

| ‘ .l\"‘--‘ & 1
FT-IR spectrunj «CM ) (Fig. 46): 3600-3080(&'1 stretch.), 2990, 2950(C-H

bend.), 1725, ﬂﬁﬂ sfjtﬂ ﬁﬁﬁ(ngte]ﬂ 4550(C~H bend.),

1390(0-H bendi), 1210(C-O stretch)

ARG *mrw ) P . 2
237(8), 223(9), 135(11), 122(39), 108(100), 94(8), 57(27)
~ 1H-NMR(CDC13) 8(ppm) (Fig. 48): 1.60-1.90, 2.10-2.70, 3.15, 3.35, 3.55-3.65,
3.85, 6.10-6.30, 7.70-8.00, 9.30, 9.45

13€-NMR(CDCI3) 8(ppm) (Fig. 49): 189.50, 187.50, 173.10, 172.05, 169.90,
161.10, 15850, 156.99, 151.50, 149.90,145.00, 143.10, 138.00, 136.50, 136.00,
135.90, 131.50, 129.00, 128.00. 123.00, 122.00, 106,50, 104.60, 10150, 97.90,
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93.00, 92.90, 65.00, 53.80, 53.50, 52.10, 50.10, 31.00, 29,50, 23.50, 19.10, 1850,
17.60, 13.10 and 11.00 g ' |
DEPT-90 "'C-NMR(CDCL,) 8(ppm) (Fig. 50):
CH signals 14 peaks: 187.50, 129.00, 128.00, 106.50, 104.60, 101.50, ‘

97.90, 93.90, 92.90, 65.00, 53.80, 53. 0, 52.10 and 50.10

106.50, 104.60, 101. 3.90, 92.90,-6 3.80, 53.50, 52.10, 2350,
17.50, 13.10 and 11.

CH, signals(déws phase) 6-peaks ), 12200, 31.00, 2950, 19.10
and 18.50 -

ﬂﬂEJ’JVIEJVIﬁWEJ’]ﬂ?
ammmmummmaﬂ
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