CHAPTER III

EXPERIMENTAL
Source of Plant Material
The bar1§ é& pecimen of Paramichelia
baillonii Hu wer cted f m r»' Suthep-Doi Pui National
Park, Chiang e \xﬁ»: 19, and authenthicated by

comparison wik Royal Forest Depart-

ment, Ministr Co-operatives, Bangkok,
Thailand. A v 1t material has been de-
posited in the ulty Sof.. Pharmgceutical
Sciences, Chulalo ', Bangkok, Thailand.
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distilled water

Plate size t 10 cm x 20 cm and 20 cm x 20 cm

Layer thickness : 250 p
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Activation : air dried for 15 minutes and then at

110°C for 1 hour

Solvent systems : A) silica gel G/ethyl acetate : benzene

(1:1)

WI G/chloroform : acetone

: ---i
ilical i/benzene : acetone (8:2)

‘\fﬁ!g;;‘ yl acetate : acetone

Distance

53 on of resorcin mixed

c aciti' solution (1:1)

colors dev loped

A 18 A PRI BB Focee warnce 10 bor

airgoven at 110°C for 244 minutes

qmmn‘m UAINGIRY

Column Chromatography

Technique : flash chromatography (300)

Adsorbent : silica gel 0.040-0.063 mm (E.Merck)

Sample loading : the sample is applied by pipette as a
20-25% solution in the eluent to the top

of the adsorbent bed
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Solvents : A) ethyl acetate : petroleum ether (7:3)

B) chloroform : petroleum ether (111}

C) chloroform

D) chloroform : acetone (8:2)

V.

LU

orption Spectra

: %ﬁ;ﬁﬁhi yphotome ter
N\

NN,

orption Spectra

0 or 180

sp*ctra were recorded on a
ometer with TMS (&=0)

aijid with solvents as

3. ldhss' Spectray

FLUE A 8 W hdcanacs 7070 »
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4. Physical constants

4.1 Optical rotations

Bendix-NPL automatic polarimeter

4.2 Melting points

Gallenkamp melting point apparatus
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Extraction and Purification

The fresh bark of Paramichelia baillonii (Pierre) Hu

(3 kg) was blended wit

ethanol, macerated twice over a
periqd of 3 days ( s) and then filtered. The
- ced pressure to give a
residue which _: 1 N (5 liters), followed by
extraction with o , uk i 2 liters). The combined
organic extract was d ‘€::L .j' Na2504) and rgmoval of
‘ wvhich was chromato-

15 cm).

The prb-u : “eldbed Wi a ethyl acetate : pe-

troleum ether (7:3) s f‘ tem and 25 ml fractions were
collected crude mixture (0.52
g), which wv-.‘ _k"e following sequence

of solvents collect1ng

25 ml frIltxons. {a) "CHEYS. pe-
e ,,uamwiwmﬁiiz“;;:“ gy
SC BRI ;mwﬁwmaw

9-50 gave mixture which 1s presently und in=
-vestigation.

After increasing the polarity of the solvent in the
large 8 x 15 cm column to 100 Z ethyl acetate, fractions
152-186 afforded a crude vellow residue (0.89 g) which was
further purifued by chromatography with CHC1l3 to give a

yvellow powder (92 mg).
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Purification of a portion of this powder (13 mg)
was performed by flash éhromatogtaphy using 2% methanol in
benzene giving PB-2 (3.6 mg) followed by PB-4 (8 mg). The
large silica gel colﬁmn was finally eluted with methanol to

give a residue (6.64 g) wh as not further investigated.
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haracterizat and Jdentificati

dividu

o one S.

The chemlcal and physical character1st1c properties

of the individual c¢ e following described.

e3¢ 620
ir Vmax (CCl
1H and !3C nmr espectively
eims, m/z (rel. @32 (3), 203(4), 192(13),
9°4(32).

From the above data was identified as a ses-

quiterpene

lished value !ﬂ

215---J'”“'J'f&‘iagreenent with pub-

oiﬂdeg(2,1487. Therefore
it is conclude@tthat PB-1 i ( ) - dxhydroparthenolxde, the

e 9 W:lh'ﬂ sbwm 179
AN AIN TR umawma d

(-)-dihydroparthenolide
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PB-2

[ a ]:°—78° (CHC13)

1770, 1650, Y281, 1360, 1138

ir Vaax (CCle) 3020, 2920,
| 940 cm*
'H and !3C nmr, see

eims, m/z (;el,  ' (9), 19t {25), "%A90

\\1 N
‘\\\;\ ound are iq complete .
’Q\ rthenolide (311-313).

N is (-)-parthenolide and

The
agreement wit
Therefore, it i

the structure o _' f. IS n below .

(-)-parthenolide
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Ph=3

[ @120 - 1120 (CHCls) -

920,

ir Vsax (CCl4) 3365 3 $178, 1480, - 4515, : e

'H and 13C nmrywsee Tabl¥ 3 and “respectively

P, e el 894,278 (100), 264 (14)

\\\\ ‘

(C3aoH '\ 78.1752 (CisH24NO3, M -
A ﬂ ﬁr | _ ; .

600 (C1eH22NO3, M - Ciskliz:

hrms (composi . millxnass). 513.3077

The resul_;gi_r;ﬂ; luded for the structufe o(
PB~3 as a .V T Une and the chemical'
structure wa | signed ag wﬁ&.was nédmed t=)=bis-
parthenol1dige the structure of which is shown below.

ﬂ‘UEJ’J‘VIEWﬁWEﬂﬂ‘i
QW’]ﬂ\iﬂiﬂJ UA1INYIAY

(-)-bisparthenolidine
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PB-4

m.p. 278-281° C

ir Vamax (CH2C12) 3040,

1655, 1590, 1480, 1462, 1438,

1200, 1050, 1010, 965,

uv Amax (EtOH #h), 416 nm

L0

Amax (0.1 2 ,
; &

320, 396,452 nm
eims m/z (rel. (14), 246 (10).

1H nmr

Protofi f 10%.DMS0~s : CI - CbCls -

7.17 (s)
7.74 (bx 8)
8.80 (br s)
8.58 (d, 8.1)

S op— |
ANE NN 75 o e
e g Anends oo

OCH20 6.41 (s) 6 .37 (s

These data are in agreement with the published
values of liriodenine (317-322). Therefore, it is concluded
that PB-4 is liriodenine. The structure of which 'is shown

next page.
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Table IIT 'H NMR Spectra of PB-1, PB-2, PB-3e

Hydrogen PB-1 PB-2 PB-3
1 5.37(49.,2.2,9.85
2 a 2.26(dd,6.0,12.1)
2B 2.40(m)
3a - 1.23(dt,5.9,13.9)
3B 1.88(dd,5.9,14.6)
5 2.74(d,8.8)
6 3.86(t,8.8)
7 2.46(m)
8 a 2.28(m) o 2409-2.24(m)>  |2.18(m)
58 ﬂwww e 1717 |1.70(m
g2 1.80(m) 2.09-2%24(m)

) WiaSN I mm e

118
13a
13b
14

13

2.27(dq,6.8,10.3)

1.25(d,6.8,CHs)c

1.68(%)

T2l e)s

6.34(d,3.6)
5.62(d,3.1)
1.72(s)
1.31(s)

é" 0-2.18

2.40(m)
3.15(dd 2.8, 831 1)
8-92{d¢,2.8,13.1)
1.67(s)

1$30(s )
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2 Chemical shifts are in ppm from TMS, coupling constants

are in parenthesis in Hertz and the samples were disolved

in CDCls

b Specific assignmentip
~decoupling experpi.

(n); Hea, 1. 79

solved into

€ In CeDs sok;i'!"”f ‘5 and C nethyls were clearly

a singlet at 0.28,
"pectively.

1
r
|
W
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e at 400 MHz with 2D - CoOSY

and

BtAd, 5.1 1Y) Beg, 2+%7

Ter

res”
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Table IV 13C NMR Spectra of PB-1. PB-2 and PB-3a
carbon PB-1 PB=2¢ PB-3
1 125.3(-)
2 24.2(+)®
3 36.5(+)b
4 61.6(+)
5 66.1(-)
6 82.3(-)
7 49.0(-)
8 30.2(+)®
9 40.9(+)
10 134.3(+)
11 45.5(-)
12 176.7 (+)
13 46.2(+)
14 fali. 1( r ?7.3 17.2(-)
15ﬂu "Jm&lﬂiw 7 ﬂi 16.8(-)
o - 7~ I

8 Chemical shifts are in ppm from TMS,

.!.l|'

solvent was CDCls, (+)

and (-) are signed from the attached proton test (APT).

b Assignments may be interchanged.

¢ Data taken from reference (310).
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Cytotoxic Activity Test

Cell Culture Screen, KB

KB (Eagle) cell culture, a cell line derived from a

human carcinoma of the floor of mouth has been used by thé
WI) of U.S§.A. as an ant1tumor ?
ts since 1960. KB is the

in vitro syste ——i i ¥ lQ‘?ore sensitive to most

antitumor agent It is also 1less " ex-

National Cancer Insti

assay for screeni

pensive and r ial and time. KB  (Ea-

gle) cell cul ul role in discovery of

antitumor agenr‘ (301).

Accordig ';adunds, vhich obtained,

had been investig oxic activity. Therefore,

th1s experiment inves m

L= B

‘for crude extract and bispar-

thenolidina;*

AU INENNeNs

KB Cell L{ge

QW’]Mﬂ‘iﬂJNWWWEﬂﬂH

The origin of KB cell 1line was derived from
humah epidermoid carcinoma of the floor of mouth (302,303):

The cell culture was provided by Virus Research
Institute, Department of Medical Science, Ministry of Public
Health, Thailand. It was propagated in 10% FBS in EMEM and

cultivated in incubator (37°C) and subcultured twice a veek.
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The KB was cultivated in culture flasks {Gos~

tar®) with surface area of 25 Sq.cm and capacity of 40 ml.

@,Essentml Medium, GIBCO

. _was sterilized by Millj-

Medium

pore filtratiga™ ' porie '  yration, Bedford, Massachu-
setts; poros » | to addition of 100 unit .
ngkok) and 160 mcg/ml
skok) and supplemented

with 10% FBS (EBS f¢ibeo Laboratory, Grand Island, U.S.4.)

Acgc a

FHJ\H ’n}‘ﬂﬂ‘lﬂ?w&nﬂﬁ agent for wster non

soluble test samples.

AT B SN Y

The preparation method has been described by
Oyama V.I. and Eagle H (304).(see appendix I)

Bovine Serum Albumin

Albumin from bovine . serum, 1lyophilized powder
(Sigma Chemical Company, U.S.A.) was prepared at the concen-

tration of 50 mcg/ml and kept frozen.
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Folin-Ciocalteau Reagent
(see appendix VI)
Hank's Balance Salt Solution (HBSS)

(see appendix II)

line (PBS)

positive control.

» made up by Phillips'

method (see

e O
-'gif.‘._ '

Buffered Saline (HBS)

e ™0
| Epls

t-‘ared'following to the me-
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KB culturegwas cultivated in 10% in EMEM.
Sta(w’}a@ﬂim&lﬁqg wmfla EJlls vere refed
24 hours before testing.

The old medium of the stock culture was decanted
before washing with 5 ml of HBSS then trypsinized with 3 ml

of 0.25% trypsin in HEPES-buffered solution. Single cell
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solution was obtained after adding 15 ml of 10% FBS in EMEM
and pipetting. The cell suspension at the concentration of
4 x 10%cells/ml was obtained by viable count and diluting
(157).

Preparation of Positive Control Sample

Fluorou H ' egtion U.S.P. 250 mg in 5 ml

67 ggluted with. sterile 1%
---i
A.At-nvntrat1on of 4 x 2.5 mcg/

(David Bull,
acacia in norma

ml.

\\ are water insoluble.
The test solut i im fdiately before testing

by

le 20% acacia in normal

5" with normal saline
Cal 10 mcg/ml crude extract in 1% acacia

ﬂ u %) ‘iﬂ&lmﬂi VB dE S 1aine in 13 acacia

. steriliging by a ptoclave

q Wr] a‘\a nli‘m uiﬂﬂ th E.Lrla E]techruque (in~

laminar flow hood, aseptic room) for 3 doses

of each test solution

10 mcg/ml of crude extract in 1% acacia
- 5 mcg/ml of crude extract in 1% acacia
- 2.5 mcg/ml of crude extract in 1% acacia

- 4 mcg/ml of bisparthenolidine in 1% acacia
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- 2 mcg/ml of bisparthenolidine in 1% acacia
- 1 mcg/ml of bisparthenolidine in 1% acacia
Measurement of Cell Growth in Cell Culture

Measurement o

cell growth was done by the me-

i (156) which is a modification
et al.(306), using a

the development of

thod of Oyama V.I.

of the colorime

phenol reagen

color. (see

following ;

11 suspension was pre-

- 1 ml ofa4x2.5 mcg/ml of 5-FU as

ﬂuﬂ'mwmmm
A9 aﬁﬂ‘smuwﬁ%ﬂlaﬂi‘*;ﬁ:ﬁi‘

- 1 ml of 2.5 mcg/ml of crude extract

- 1 ml of 4 mcg/ml of bisparthenolidine

- 1 ml of 2 mcg/ml of bisparthenolidine

= 1 ml of 1 mcg/ml of bisparthenolidine

= 3 ml of cell suspension were added into

prepared cultured flasks (with 1 ml sample), simultaneously.
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= All culture flasks with samples were
incubated at 37°C until day &.

- 2 samples of 3 ml cell suspension which
vere added nothing were centrifuged at 1974 x 3 g Tow 5

minutes, there after removing the media, the cells were

vashed with NSS and ntil day 4. These 2 flasks

were negative co eline protein).

Da ere harvested after PBS

washed and ce conducted according to

the method of ppendix VI)

"\{ times.

T
3.

E I Q

ﬁh was determined
through ";?_— etermination \fj to the method of
Oyama and Ea%je. ing E}monstratéd fhat EDso

of crude extract of Paramichedia baillonii i 95 mcg/ml

o Ensoﬂfuﬂ’l]twﬂ%l‘i%l%l'mim R
" WRRSTRMIRL, | .

thenolide, Liriodenine and Dihydroparthenolide are 0.45 mcg/
ml, 3.8 mcg/ml and inactive respectively (2).

Criteria of cytotoxic activity according to the
NCI of U.S.A. is the followings (307).

synthetics : EDso

IA

4 mcg/ml

plant and animal extracts : EDso

IA

20 mcg/ml
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Table V Cell protein analysis, ometric absorption at 660 nm

and percent growth rate.

Absorption Protein contrﬁl Day ¢ 1 Growth | Cell®
al 660 nn Day ¢
ay 0
Exp.lo. Dlank i 2 ] average 2 average
1 0 0.098 0.093 0.096 0.096
Fegative control (BSS) 0.196 100.00 8.5

Positivg control 0.064 32.65

(5-P0 2.500 ncg/nl)

Test solution:

=
Crode extract; f;1 ‘ldl : ,:] i) iEJ : 1
| ' : : 061 .1
q 0.06 .12

2.500 ncg/nl
i.l:M £9.39
2167 85.20

1,250 ncg/nl qwq a

0.625 nce/nl

'* Control Growth Rate
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Table V Cell protein analysis, showi elec&ametrlc absorption at 660 nm

and percent growth rate. (co

Absorption Protein control ‘ — Day ¢ ¥ Geowth | Cell®
%"ﬁ‘ Y
at 660 nm - B % Day {
% A4 ' | pay 0
’ m:-'_" §
Bxp.No. Blank 1 l 3 average, 1 T / average
: b
2 o o0 | o0z | o008 | 0.0 '@
Regative control (HSS) | 0,00 e 63 | 0.148 | 0.156 100.00 | 3.3
Positive control ‘ 0049 | 0,056 36.13
(5-PU 2.500 ncg/nl)
Test solutions: y
:h ;
Bisparthenolidine; ﬂ u Vl Ej m %’w EJr]
1,000 mcg/nl _ 045 0.046 29.68
0.500 mcg/ul q W,-] a*ﬁ ﬂ Hglj’il ~ aﬂm )0i 62.58
0.250 mcg/nl q o ‘a 64.52

- ' Control Growth Rate

66



Table V Cell protein analysis, showi

and percent groﬁth rate.

0.625 ncg/nl

kbsorption Protein control Day 4 % Growth | Cell
at 660 ne Day &
hy 0
Bxp.No. Blank 1 2 3 avegage ? average
3 ¢ jeml § on2t | 0112
Hegative control (KSS) 0.216 0.199 100.00 5.1
Positive control S0.068 | 0,066 IRV
(5-P0 2.500 weg/nl)
Test solution:
Crude extract; ‘ U i
2.500 mcg/nl ﬁ] ; j Ejoa’z] 0j£ 0.083 8 By b
1250 acg/al . ogn 5t =003 | oneqr0.ns | e
Q‘IW’] ﬂ 17173 m uvl’-] ,-. orl uso 15.97

. -' Control Growth Rate

001
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Table VI Cytotoxic activity of isolates of P.baillonii

9 KB (mcg/ml) E

1.95

0;73

0.45¢%
iﬁactive'

‘3.80%

erence (2)

"]
:I L} I’!'
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Figure 3.1 Microscopic appearance (100X) of 4-day culture
of KB cell after normal saline addition.

(negative control)
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Figure 3.2 Microscopic appearance (100X) of 4-day culture
of KB cell after 5-FU addition. (concentration

2.5 mcg/ml)(positive control)
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Figure 3.3 Microscopic appearance (100X) of a 4-dav
culture of KB cell after bisparthenolidine

addition. (concentration=1.0 mcg/ml)
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