CHAPTER TIII

EXPERIMENTAL

dgganiana Craib was collected

Mai Province, Thailand,

\

in July, 1985 and aut B9 sorwith herbarium specimens

at Royal Forest Depar ture and Cooperatives,

LY

Thailand. A voucher sp 1 has been deposited in

the herbarium of the Faq t :;5-"{: ieal Sciences, Chulalongkorn

University.

12 o .“U‘
’
aspatana Poir. were

r
|
4

Theé™whole parts of Grangea made

collected frowﬁﬁﬂﬁrﬁfwﬂq M&Y, 1986.

Authentication §das achieved by comparison with herbarium specimens at

v RRTREN TN INHAQY -

Co-orpera¥ives,Thailand. A voucher specimen of plant material has
been deposited in the herbarium of the Faculty of Pharmaceutical

Sciences, Chulalongkorn University.

2. General Techniques

2.1 Thin-layer Chromatography (TLC)

Analytical
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Technique : one way, ascending

Absorbent : sillica gel GF,_, (E. Merck) 30 gm/60 ml of distilled water

254
Plate size : 5 x 20 cm, 10 x 20 cm, and 20 x 20 cm
Layer thickness

250

Activation : air dried for 15'minufcé fnd then at 110 26 for 1 hour.
Solvent systems
' a)

b)

c)

d)

e}

£)

g)

h)

!

i) ;

Sp, benzene
W

chlor'f ¢ acetone

e+ {UED ‘VIEJ‘VI?W El’lﬂ‘i

Temperature : 24-30 °C
0’61 RABIAIAUNIINYIA Y
: a) Ultraviolet light at wavelength 254 and 366 nm
b) Chromogenic spray reagents
- Dragendorff's spray reagent
Solution A : bismuth subnitrate (850 mg), distilled
water (40 ml) and acetic acid (10 ml)
Solution B : potassium iodide (8 gm) and distilled

water (20 ml)
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Solution A and B, each of 5 ml, were mixed. Then
20 ml of glacial acetic acid and 70 ml of distilled
wvater were added and used as spray reagent.

The alkaloids give orange spots as positive test.

- Mixture of 2 7 resorcinol in methanol and 2 %

sulphuricy i ; Plate after spraying, was
e colours developed are

ious types of were

2.2 Colump

0 v 06 "Fm N

Adsorbent : silica (

-, ¥

Packing of column , ‘ ‘J_f

Sample loading | .§%¥::{%{

: the pocs di%eblved in a small

L7 ; A

amount j; vola xed with small a quantity
L i¥ |

of adsorb‘q&n air dried,qﬁriturated and added onto the

ﬂﬁdﬂ’»& W&lﬂ‘iWEﬂﬂ‘i

Examination of eluate

o Ve IAUBIINYIAL

using the chromogenic spray reagents and UV-light.

Those fractions of similar pattern were combined.

2.3 Physical Constants

Optical Rotation

: Optical rotations were determined by Bendix-NPL automatic

polarimeter.
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Melting Points

: Melting points were determined by Gallenkamp melting

point apparatus.

2.4 Spectroscopy .

Infrared (IR)

on a Perkin-Elmer

MR spectra were taken on

= : .
a Bruker W 432i-n_ th TMS (=0) as internal

rc" .r‘ B
standard ar 'ﬂga'-&.fx- ndicated.

Mass Spectra (MS) ; = RY' |
"

Mass s};ctra we on a ‘2\13“ MAT CH 7 or VG

Micromas§ 2070 F spectremeter.

L REANENINEINT

SV BTN pT P N 1)

supplied by Mr. Arthorn Rivepiboon, graduate student
of Department of Pharmacognosy, Faculty of

Pharmaceutical Sciences, Chulalongkorn University.
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3. Extraction and Purification

3.1 Michelia rajaniana Craib.

The fresh bark of M. rajaniana Craib. (3 kg) was with

blended with 95 % ethanol, macerated twice for 3 day-periods (10 L

and 8 L) and filtered by suc mbined filtrate was evaporated

under reduced pressure to™d: idue was suspended in water

(1 L) and extracted wit nl). The combined

chloroform fractions rous) and evaporation,

yielded 12.5 gm of

12 equal portion and
each one was treated in | san ',C = ach portion was chromatographed

on a silica gel column (. 15.  ) enzene : ethyl acetate (1:1)

as eluent. Twenty five mil ich fraction was collected and compared

by TLC. Those fracHic

efcombined and ebaporated

. v!}.; 3
U

to dryness. Fract evaporation, afforded

residued A, B and C IESpectively.

AULAN &m:i’wmm

(2.5 x 15 cm) column using benzehe : acetope 4 : 1 as eflwent to furnish

o9 o O DR BEH URANHAR)

b) Residue B was rechromatographed on silica gel
(2.5 x 15 cm) column using chloroform : acetone 5 : 1 to afford 84 mg

(0.0028 %) of MR-4 and 80 mg (0.00266 %) of MR-6
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c) Residue C was rechromatographed on silica gel (2.5 x

15 cm) column using chloroform to give 344 (0.0115 %) of MR-7 and 150 mg
(0.005 %) of MR-8

3.2 Granagea maderaspatana Poir.

The dried powdered plant material (2 kg) was

macerated with 95 7% ethano! r, 3 day-periods and filtered

by suction. The combineds. ated under reduced

&}“&

0Q J/' \b\ with chloroform (6 x 300 ml).

o (Na SOA anhydrous) and

pressure until drynes "gm): The residue
was suspended in wa

The combined chloréform

evaporation, yielde@ 45 L syr ‘ » GM) .

nto 15 equal portions and
each one was treated in o SEme. maT , eh portion was chromato-
graphed on a silica gel ceﬁy,v' ;: using chloroform :aaeetone

5 k1l a8 eluent.-;f tre of #H-fraction was collected,

evaporated and co-~%‘-

|
2%

were combined and evaporated to dryness

A UHIRYATHRART o1

0.0012 2y

ARy DR UALANEIDEL, s

0.00775 % )

#s of similar pattern
|

c) fractions 21-28 were designated as GM-3

(117 mg, 0.00585 % )
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4. Identification of the Isolated Compounds

The isolated compounds were identified by comparison of
hRf values, melting points, optical rotation, ultra-violet absorption
spectra, infrared absorption spectra, nuclear magnetic resonance

spectra and mass spectra with au q ic samples and data published

previously. » ‘ /

hanol as white needle

crystals. It is solub 1y, ethylacetate and

acetone.

hRf Value
W—— e

systems :-

b) hf ene : acetong,(4:1) =

A it Wmmn'ﬁez

d) benzene : €thyl acetate (1:2) =

A SNSRI HRAINA Ei N8
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The thin-layer chromatograms of MR-1 are shown in

Figures 3-7 (pp. 102-106)

Optical Rotation (in CHC13)
20

Melting Point

Molecular Weight

Infrared Absorption Spg : 73v;;: ‘ﬁx 14, p. 113)

3020, 2920 -—:ﬂ 1281, 1260, 1130 and 940
g 5

Proton NMR Spectrum -y , P. 07 and Figure 15,

f‘l 0
e 48 NENINYINT
AR %@éﬁdﬁ'}‘%ﬂﬂﬁ ST

248 (M 2 230 €9)5 191 €25), 190 (6l), 177 (16.47,

175 34.4), 155 (65), 119 (100), 91 (B7.7), 67 (73.7),

43 (100) and 41 (77.2)



23

From the above data, MR-1 was in complete agreement
with the structure of (-)-parthenolide (77). It is therefore concluded

that MR-1 is (-)-parthenolide, the structure of which is shown below.

AuEINeNINgIn:
ARANTUNNIINGAY

-
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4.2 Identification of MR-3

MR-3 was crystallized from ethyl acetate as white
amorphous solid. It is soluble in benzene, chloroform, ethyl acetate

and acetone.

hRf Value

from the following

systems :-

1

9l

= 56

s_of MR-3 are shown in

Figure 3-7 (pp. 10{;h‘ !r‘

B

i

Optical Rotation (in ™ Cl3)

AUEININTNYINS
s QAN TUUN N Y

100-102° C

Molecular weight

513
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Infrared Absorption Spectrum (in C0147 (Figure 17, p. 116)

v (cm—l)
max

3365, 3020, 2920, 1770, 1450, 1215, 1175, 1000

and 940

Mass Spectrum (EIMS

/8 (7 .., \ \ fty) (Figure 20, p.119 )

3 1«::’ 3495 (5.9), 278 (100), 264 (13.61),

268 fﬁ*ﬁ 2 (19) and 43 (51)
,5511_5‘4{
HRMS (composition#

, 513.3090)

i¥

}7&1752 (C16H2.y)3, M- 014H1903, 278.1756)

ﬂ uﬂﬂlﬁﬁdjﬂﬂ@m B’lﬂ(ﬁ 264.1594)
ete agreement
Wity tsqﬂ:]:ure Sﬂmﬁbispaym@ mt is therefore

concluded the MR-3 is (-)-bisparthenolidine, the structure of which is

shown below.



AULINENINYINT
AU INAE

56



57

4.3 Identification of MR-4

MR-4 was crystallized from ethyl acetate as white

needle.crystals. It is soluble in chloroform, benzene and acetone.

hRf Value

> obtained with the following
systems :-

#3

: acetone (1:1)

: acetone (4:1) 45
: ethyl acetate(4:1)
= 40
ene : ethyl dcetate(1:2) =51

e) S fé";—ﬁ: hleroform : acetone (5=l)i= 54

T
L -f{”' ams _of MR-4 shown in Figure

3-7 (pp. 102-106)1 7% Y]
Molecular Weight = -

AUEINENTNYINS
TR TN AN Y

3620-3240 (br), 2932, 1777, 1734, 1262, 1099, 1069,

1020 and 1006.9

(Figure 21, p.120)



58

Proton NMR Spectrum (in CDCl.,, 400 MHz) (Figure 22, p. 121)

3)

Proton

1 5.30 (d, 10.2)?

2 4.70 (ddd, 10.3, 6.1)

o

AUVIRVILN ek g -
AR TN aY

Mass Spectrum (EIMS)

m/z ( %, relative intensity) (Figure 24 p:123)

264 (6.2),137 (12), 118 (17), 95 (50), 43 (100) and
29 (22)



From EIMS data, it dose not show parent peak (324)
but shows fragmentation peak (324-60 =264) which loss hydroxyl and
acetyl groups. These groups show in IR spectrum 1H—and 13C—NMR

spectrum.

The result cluded for the structure of

MR-4 as a novel sesquit #the chemical structure was

—

assigned as CI7H2307’ S0=aCeEoxy 2o-hydroxy-dihydroparthenolide and

named paramicholide .s. shown below.

e o MDAV 00
n QRN IUNRINYAY

The hRf values given are obtained from the following

systems :-

a) benzene : acetone (1:1) =:60

30

b) benzene : acetone (4:1)

<25

c) benzene : ethyl acetate (4:1)



d) bhenzene : ethvl acetate (1:2) = 34.6

e) chloroform : acetone (5:1) = 33

The thin-layer chromatograms of MR-6 are shown in

Figure 3-7 (pp. 102-106) .

Molecular Weight

Infrared Absorption Sj ' jure 25, p. 124)

1769,79; 1670,26,

Proton NMR Spectrum 4 Hz. =v_$- p. 125)

5 17 (dd, br, 9. 7 1.5)

ﬂﬂﬁ?‘ﬂﬂ"ﬂﬁw g1nN3

28 2.35-2.45 gn)

QWl mmaﬁuwmwma d

B 2.05-2.15 (m)
5 270 (d; 8:9)
6 3.87 (dd, 8.9)
7 2.4-2.45 (m)

8 2.35-2.45 (m)

8 2.05-2.15 (m)
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9 2.05-2.15 (m)
9, 2.2-2.3 (m)

11 2.4-2.45 (m)

13a 3.64-3.69 (ddd)

Carbon-13 NMR Spec

Fig :

Mass Spectrum (EIMS)

Figure 28, p.127)
3077 ’ F’H 218 (43)
217 {40.5), 208 (64:6Y, 205 (31), 191 (35)

190 (€39 117 (83), 231 (100) 95 %2)

HUH'J‘VJEWHWEI
el SRS BIMATR BB o

as a nov l sesquiterpene lactone and chemical structure was assigned

as C17H25 NO and named N-acetylparthenolidine, the structure of which

is shown below.

0
S
--CH—N—

= > 1 3
H

N-acetylparthenolidine
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4.5 Identification of MR-7

MR-7 was crystallized from ethyl acetate as white

needle.crystals. It is soluble in acetone and alcohol.

hRf Value

tained from the following

systems :-

20

28

ams of MR-7 are shown in
Figure 3-7 (pp. 102=106) =
v Y

Molecular Weight

ﬂﬁﬂ?ﬂﬂﬂﬁﬂﬂ’]ﬂﬁ

Infrared Absorption Spectrum (ifi CDC1.,) (Edgure 29 p

ammnsmummmaﬂ

(cm

2932.47, 1768.28, 1656.14, 1079.48, 979.64,

and 908.47



Proton NMR Spectrum (in CDCl,, 400 MHz) (Figure 29, p. 129)

39

Proton
1 5.2 (dd)

2 2.2-2.4 (m)
a

75 (s)

ﬂ“lJEJ’WIEWI?W g1n73

2501 i(s)

ammmﬂuum'mmaﬂ

0-H 4.95 (d)

Carbon-13 NMR Spectrum (in CDC13,

p.130)

63

100 MHz) (Table 4, p. 68,Figure 31,



€4

Mass Spectrum (EIMS)

m/z ( % , relative intensity ) (Figure 32, p.131)
256 (100) 241 (19.5); 228 (16}, 216 (12.3),

214 (39), 212 (16.3), 196 (16), 188 (163:3) ¢

184 (31), 179 1#6 (13.5), 175 (13.5),

156 (63 . 6)y

The he structure of MR-7 as

a novel sesquiterpene ucture was assigned as

C17H25N05and named N- L a] en dine, the structure

of which is shown.,-v-

i |
'

N

cetyl 8a—hydroxyparthenol ine

A uaaﬂww 179
YR ﬂ‘iﬁl“ﬁﬁﬁﬂ VYRS TEES v

needle grystals. It is soluble in chloroform, acetone, ethyl acetate and

alcohol. It gives orange colour with the dragendorff's reagent. This

reaction is indicated that MR-8 might be alkaloid.

hRf Value

The hRf values given are obtained with che

following systems :-



a) benzene : acetone (1:1) 43

b) benzene : acetone (4:1) 18

c) benzene : ethyl acetate (4:1)

d) benzene : ethyl acetate (1:2)

e) chloroform :

65

14

15

gne: (5:1) = 20

]

i¥

Infrared AbsorptionlSFectrum (in cH Cl ) (Figure

Al YR YNINYT

35 p. 134)

3

amﬁiﬁﬁ%ﬁﬁmﬁﬁm

2,1&1410, 1300,
an
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Proton NMR Spectrum (Figure 36, p.l135)

Proton 10 7 DMSO—d6:CDCl3 CDCl3
3 121 Ta) 7.17 (s)
4 7.83 (br s) 7.74 (br s)
5 ’ 8.80 (br s)
8 8.58 (d, J=8.1)
9 7.57 (t, J=8.0)
10 7.73 (t, J=8.0)
11 8.61 (d, J=8.1)
OCH,0 6.37 (s)

y) (Figure 36, p. 136)
246 (10), 224 (62.9)

6645), 125 (20.6),
: Y]
I ‘

3o 9), 99 (100), 98 (70) 57 (48) and 49 (100)

e f LI NUNINYIRG: v o

liriodenine (7 ). It is therefore conclyded that MR-8gis liriodenine,

e scobdiE G136 W1 IVIE B E

111

9

liriodenine



Table 3 1H—NMR Spectra of MR-1 and MR-3%

67

Proton MR-1€ MR-3
| 5.21 (dd, br; 4.0,12.2) 5.21(ddy 2.2, 9.8)
2: 2.38 (dd 2.26(dd,; 6.0, 12.1)
2, 2.40 (m)
3 1.23 (dt, 5.9, 13.9)
3(;‘; 1.88 (dd, 5.9,14.6)
5 2.74 (d, 8.8)
6 3.86 (dd, 8.8)
7 2.40 (m)
8;» 2.18 (m)

8, 1.70 (m)

9. 2.10-2.18 (m)

93 ....... .10-2.18 (m)

11B 2.40 (m)

13 : 33 (d 3.6) 3.15 (dd, 2.8, 13.1)
s ] mwmw HANF 20100
1.72. (&) 1.67 ( )

ARIPINTA AN TN

¥ Chemical shifts are in ppm: from TMS, multiplicity, coupling

constants (Hz) are in parenthesis and the samples were dissolved in CDC1

bpreviously assignec 200 MHz spectrum from Badesinsky et al.

HZa’

2.09-2.24 (m); H

2.09-2.24 (m) and H 2

3ey 8a’

<09-2.24 (m) (78).

CSpecific assignments possible at 400 MHz with 2D-COSY and

decoupling experiments.

3



Table 4 ' C-NMR Spectra of MR-1, MR-3, MR-4, MR-6 and MR-7 >

carbon MR-1 MR-3 MR-4 MR-6 MR-7
1 125.3¢) | 1255303 | 131,00 [195.0 6 | 19740
2 24.2° () gog6 (-) | 24.1(+) | 26.4()
3 36.2°(+) | ‘ 63.3(+) | 35.6(+)
4 61.5(+)™ @) | 61.9(+)
5 66. 2(-) 66.0(+)
6 82. ‘ 9(-) | 78.9(-)
7 47.7(fF |4 (N 48.4(-) | 51.5(-)
8 41, H 8(+) 72.3(-)
9 30. R 1 M09 | 39.604)
10 134. 5 6(+) | 130.3(+)
11 139.5(-) 6(-) 46.8(-)
12 169 3t 11767 1176 8¢y 119 A+) | 177.0(+)
13 121,008 9.6 (+) 52.4(4H)
14 17. 3(— 17.2(-) 78 2( ) 17 2¢=) 17.5(-)
B HUEI WH? FHE|BAG | 0
169.8(+) [170.7(+) | 173.2(+)
U DAL XIDE vm 40 ) 8o

? Chemical shifts are in ppm from TMS, solvent was CDCl_, (+)

3

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

Assignments may be interchanged.

€ Data taken from El-Feraly et al.

(79).

68



69

4.7 Identification of GM-1

GM-1 was crystallized from n-hexane as rod crystals.

It is soluble in chloroform, ethyl acetate and acetone.

hRf Value

btained from the following

i

systems :-

80

=75

#-GM—-1 are shown in
5

i,

}

]
) 3 T
‘! i¥

Molecular Weight ¢

AUYINYNINYINT
A HARSDIN URVINL DAY

v (em-1)
max

Figure 8-13, pp. 10

3020, 2940, 1767, 1264, 1142.9 and 940



Proton NMR Spectrum (in CDCl_, 400 MHz) (Figure 39, p. 138)

3’

Praton

Ca 1.70 (3) @

1 ﬂ‘lJEl’HlMI?WEJ"Iﬂ'ﬁ

" ARIRAT BTN TN

expefiiments.

Carbon-13 NMP Spectrum (in CDC13, 100 MBz) (Table 5, p. 77,

Figure 40, p. 139)

70
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Mass Spectrum (EIMS)

m/z ( %, relative intensity) (Figure 41, p.140)
232 (", 15.6), 218 (15.5), 217 (100), 161 (10.6)

146 (16:6); 119 (9), 105 {14), 93 (12)

91 (19), 81 (l 29,(13), 55 (13) and 40 (18)

:I GM-2 wa Ste e.C t‘,‘; benzene : ethyl acetate

(4:1) as white needlefcpgstals. It is/soluble in chloroform, ethyl

S—_——he 'VIEWITW BIn%
“M—‘@Wﬂﬁ\ﬂﬂimmﬂﬂﬂmaﬂ

The hRf values given are obtained from the
following systems :-

f)ethyl acetate : acetone (1l:1) =

g) benzene : acetone (1l:1) 60
h) penzene : acetone (4:1) = 42

1) benzene : ecthvl acetate (4:1) = 39
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j) benzene : ethyvl acetate (1:2) =61

k) chloroform : acetone (5:1) = 71

omatograms of GM-2 are shown

Melting Point

Molecular Weight

Proton NMR Spectrum‘ﬂin CDC1,, 400 MHz) (Figuré 43, p. 142)

B UEINENTNEINT
ARINTAUIM TN

o ? 1.35-2.2(m)?

6 5.0 (s)
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Proton

B 1,35-2.2(m)>

decoupling experiments.

Carbon-13 NMR Spectr C Fre- He) able 5,p.77, Figure 44,

”ﬂ_a-—-n} htensity) (Figure 45, p.l44)

25, (29.7), 187 (25)
A

r it
|

i¥

The, results wergsconcluded for the structure of

o2 as o noufll i ) BRI IR, cevvcene oo

assigned as

T RT3

7 a-hydroxyfrullanolide
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4.9 Identification of GM-3

GM-3 was crystallized from n-hexane : acetone (l:1)

as needle crystals. It is soluble in chloroform, ethyl acetate and

acetone,
hRf Value
ined from the following systems
systems :-
= 40
= 20
_____ (1:2) = 34
k) chlor_o- :1) = 42
;——7—7 G -3 are shown in

Figure 8-13, pp. 107? 12.

s 61418 AN HNTNYIN T

135.0-139.0 ¢ o

recn alled VN T1 IS NATINY IR E

266

Infrared Absorption Spectrum (in CHC13) (Figure 46, p. 145)

vmax(cm-l)

3600-3500, 2920, 1770.9, 1006.5 and 971
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Proton NMR Spectrum (in CDCl,, 100 MHz) (Figure 47, p. 146)

3,

Proton

> L32am?

11

13

L4

15

O-H 2.6 (br)

1o B ANENINEN DS, o
o ARA AN FH AT A AR Yoo o

. 147 )
Mass Spectrum (EIMS)

m/z ( %, relative intensity ) (Figure 49, p. 148)
266 (M', 52), 251 (25), 248 (61.7), 215 (40.3),

204 (36), 192 (33), 187 (47), 177 (37), 123 (100)



76

The results were concluded for the structure of
GM-3 as a novel sesquiterpene lactone and the chemical structure was

assigned as C

15H2204 and named 7a, 3a-dihydroxv dihydrofrullanolide, the

structure of which is shown below.

AULINENINYINS
AR TN TN



Table 5 Carbon-13 Spectra of GM-1, CM-2 and CM-3

Carbon oM-1 CM-2 oM-3
1 18.2(+) 18.2 (+) 24.9 (+)
2 33.1 (+) NI+ 33.8(+)
3 39, ﬂ D | 69.6 (-)
4 40. 50T 140.5 (+)
5 ol -0 (+)
6 9 (=
7 (+)
8 +)
9 N +)
10 32.6F ( i_ 2 )
11 T 47.7 (=)
12 v370.9G) 116936 EHI7/0 ()
13 7.2 ()
14 93 () 194 () V7.9 ()
= ﬂ‘uﬁw ﬂ‘nﬁwa A%

’QW’]NﬂiﬁUNWT}ﬂﬂ’]ﬂH
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