CHAPTER III

EXPERIMENTAL

1.Source of plant material
The root of Siphonodon celastrineus Griff. 610.0 g was collected from Wangthong

District , Pitsanulok Province, in September 2001. It was identified by Dr. Thawatchai Santisuk

Technique
Adsorbent

Layer thickness :
Solvent system : Various solve

Distance :6cm

Temperature  : Laboratar,
Detection :1.Ultrayio} : AY
2. 10% SEuric acid in ethanol and heated at 1@0Cfor 10 minutes

ﬂz%&lﬂ BEATNYINT

2.1.2.1) Conventignal column clmmatouraphy (c.c
q Wr] a q ﬂ(ﬁw 7H mas%qua H in diameter
were used pendmg on the quantity of sample to be separated.
Adsorbent : Silica gel 60 ( No. 1.09385 , E. Merck ,
particle size 0.040 - 0.063 mm )
Packing method : Wet packing
Solvent system : Various solvent systems depending on

materials.
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2.1.2.2) Gel filtration chromatography
Columnsize  : Glass column [ inche in diameter
Adsorbent : Sephadex@ LH20 ( Pharmacia Biotech )
Packing method : Wet packing
Solvent system : Various solvent systems depending on

materials

2.2 ) Melting point

W,

Melting poi ined @oto micro melting point apparatus

( Molecular Structure and { 103 lty of Pharmaceutical Sciences,

Perkin Elmer 341 polarimeter

( Pharmaceutical Research/ In Center ' of Pharmaceutical Sciences,

2.4) Spectroscopy.

2.4.1) Glde N

YE spectra were obtained on a ﬂnadzu UV-160A UV / VIS
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IR spectra were recorded on a Perkin-Elmer Spectrum 2000 FT - IR

spectrophotometer Pharmécefitical Research Ifisrument Center Faculty of Pharmaceutical
Sciences, Chulal
U

spectrophotometer ( Pharmaceutical Research Instrument Center , Faculty of Pharmaccutical

Sciences, Chulalongkorn University ). The samples were prepared as KBr pellets.

2.4.3) Mass spectra ( MS )
The FAB - MS were measured ona JEOL HX —~110 A mass

spectrometer ( Research Instrument Center, Chiba University, Japan ) , whercas the El - MS
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determined by Fisons AG Trio 2000 quadrupole Mass Spectrometer ( Department of Chemistry,

Faculty of Sciences, Chulalongkorn University ) , using direct inlet system operating at 70 eV.

2.4.4 ) Proton and carbon nuclear magnetic resonance ( 'H - and "’C - NMR )
spectra .
The 'H - and "°C - NMR spectra were obtained on a JEOL ECP 600 ,

( 600 MHz ) NMR Spectrometer and 5 OL JNM - A500 ( Alpha series ) NMR

Spectrometer (  Faculty of P es, Chiba University, Japan ).

A}/lsnlane ( TMS ) was used as the

Deuterochloroform ( CDCL) ¢

operating solvent. The chemi ale using the chemical shift of

TMS at 0.00 ppm as the i ¢ operating parameters were adjusted to those
required for experiments o : 1 COSY, HMQC and HMBC

("Joy=8Hz)

2.5) Solvents

Solvents of co ialgride wore tedistilled before used.

summarized in Scheme 2. 'IE process wa
The root bark was separated from the root of §. celastrineus .The air - dried and ground

e (200 ARG TV IR AN T (7, s

times ). The methana] extract was filtered and the filtrate e aporated under r\*i)u,d pressure to
G LA llW]’J neae

Mair - dried ground root wood ( 490.0 g ) was similarly extracted by maceration with
methanol ( 7 days , 4 times ). The dark brown methanol extract ( 90.0 ¢ ) was then partitioned
with hexane and chloroform, respectively. The hexane , chloroform , and methanol layer were

evaporated to yield 22.0 g, 21.0 g, and 47.0 g of extract , respectively.



47

S. celastrineus Root (610.0 g)

bark (120.0g) wood (490.0g)
macerated with methanol macerated with methanol
methanol extract (8.3 g) methanel extract (90.0 g)

A

Hexane ext; ethanol extract
- water added

- partitioned with chloroform

-
=3

I Methanol extract (47.0 g)

¥
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4. Isolation of chemical constituents of S. celastrineus root

The isolation of chemical constituents of the root of S. celastrineus is summarized in
Scheme 3 , 4 and 5. The process was as follows:

The methanol extract of the root bark of S. celastrineus 8.3 g was subjected to silica gel
column chromatography, eluted with hexane - ethyl acetate (from 9 : 1to 1 : 9 ) to give 180
fractions of 30 ml each. The eluents were used in the order as shown below :

Hexane — ethyl acetate fractions 1 - 20

The hexane extragfrom . celastri'@s (22.0 g ) was subjected to

silica gel column chromatography, eluted with hexane / ethyl acetate (from 9 :1t01:9) to

o o W) T o bbb 1

pattern using hexan - ethyl acetate (9 : I) as the devel@glng system to gl*JS fractions . BOO1
( fractlonq W qﬂa(@ﬂnﬁwm %ﬂ@n% 183-112@.119003 ( fractions
121 - 180 ). The e]uent§ were used iﬁ thé ordef as shown below : |

Hexane — ethyl acetate 9 :1 for fractions 1- 20

Hexane — ethyl acetate 8 :2 for fractions 21- 40

Hexane — ethyl acetate 7 :3 for fractions 41- 60

Hexane — ethyl acetate 6 :4 for fractions 61- 80

Hexane — ethyl acetate 1 : 1 for fractions 81 - 100

Hexane — ethyl acetate 4 : 6 for fractions 101 -120
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Hexane — ethyl acetate 3 :7 for fractions 121 -140
Hexane — ethyl acetate 2 : 8 for fractions 141 - 160
Hexane — ethyl acetate 1 : 9 for fractions 161 -180

Purification of compound SC1

Fraction A002 (190 mg) was recrystallized in chloroform at room temperature to give

A004 ( 250 mg
compound SC2 ( 140 mg )4

The same compound { 1@! \\\ )02 ( 2.1 g ) through similar
recrystallization in chlorofoui to8 g ? \\

J‘ﬁh-d Fi
: -l W rAe
Isolation and purificatién of compound St 3

Fraction A006 ( 1.12 g ) “ olumn chromatography, eluted with

hexane — chloroform — acetone ( 8 : 1 —--4 50 fractions of each 20 ml. The fractions were
i J,." 8

then combined according’to t hlofoform — acetone ( 7 :2 :1) as

B0.J A009 ( fractions 7 - 10) ,

Iy
ﬂoug RS LR Sor. et vt b

- acetone ( 9:1 ) to glve 40 fractions of eagh 10 ml. The fractions were thuumbmcd according

o vee B GIET YA VBRI e

fractions, A‘)IZ ( fractions 1 - 8 ), A013 ( fractions 9 —16 ) , AO14 ( fractions 17 — 30 ) and AOLS

the developing system 10 gi

AOlO(fractionsll—30)Ed AOQ11 ( fractions

(fractions 31 —40)

A013 ( 150 mg ) was subjected to gel filtration column chromatography using a solvent
system of methanol -chloroform ( 1 : 1) to give 60 fractions of 1 ml cach. The fractions were
then combined according to their TLC pattern using methanol - chlorotorm (1 : 9 ) as the
developing system to give 3 fractions , A016 ( fractions 1 - 24 ), A017 ( tractions 25 - 50 ), and
AO018 (fractions 51 —60)
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A017 ( 110 mg ) was subjected to column chromatography, eluted with methanol —
chloroform ( 1 : 22 ) to give 50 fractions of 1 ml each. The fractions were then combined
according to their TLC pattern using methanol — chloroform ( 1:22 ) as the developing system
to give 4 fractions, A019 ( fractions 1-4 ) , A020 ( fractions 5—11), A021 ( fractions 12-30)
, and A022 ( fraction 31 —50).

A020 ( 83 mg ) was subjected to repeated Sephadex LH - 20 gel filtration column

: 1) to give compound

act fro (83g)
;& 3
£f Silica ¢

- Y & jd )
e - ( from9:1t01:9)
rel '

F ‘i"--';
' FE
A001 A002 A 006 A007

QW']Mﬂ‘iﬂJﬂJWYJV]EI']ﬁEI

Scheme 3. Isolation of pure compounds SCland SC2 from the root bark of S. celastrineus.
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A006 (1.12g)

Silica gel CC

hexane- chloroform- acetone (8:1:1)

A008 (frs 1-6) A009 (320 AO011 (frs 31-50)

,..////ﬂ\\\\\\\

T
AO12 ( frs4-8) W&u"\\\\ 1830) | | AO15 (frs31-40)

% _~

3
etrbavay

o ]

hY

~AOI8 (frs51-60)
I

AO16 (frs 1-24) |

Slhca gel CC

f TJEI’J%%%@WH’}ﬂ‘i

L g~ 19823 91 8) r.u
A019 (fi§1-4) A020 (83 mg ) (frs5-11) A021(ns|73o) A022(n\u 50)

repeated Sephadex LH-20

methanol — chloroform (1:1)

SC3

Scheme 4. Isolation of compound SC3 from the root bark of S. celastrineus.



Hexane extract of the root wood ( 22.0 g)

Silica gel CC
Hexane — EtOAc (9:1t01:9)

B001

B00S

ML - B002

Scheme 5. Isolation of compound S ---,---‘--,--.u_-r /00d of S. celastrineus.

I;‘

it

iF

AULINENINYINg

ARIAIATAUNM TN

52



53

5. Characterization of the isolated compounds

Compound SC1
Colorless needles ( chloroform ).
Melting point : 310 °C.
Soluble in methanol ,ethyl acetate, and acetone.

’&/ Figure 6, page 85 )

[o],+11°( ¢=0.048, CHCI

UVA,, (MeOH) nm(

IRV__, (KBr),cm'": 71 8,1117,1028 , 710 ( Figure 7,
page 86 )
_ FAB-MS m/z

643 [M » 543(1),514(1),498(5),

( 8, page 87 )
AR

'~ 7.4Hz),745 (2H,1, J=74
Hz), 644 (1H, d,J=12.6 Hz )} 44841 i , de 8, 4.6 Hz),3.50 (1 H,brs),2.16 (1
H,m),2.14 (1H,m),2.06 (1H, 2= 202 (3H,s5),198 (1H,m), 188 (1
H,m),1.63(2H,m ¥C1H,m), 151 (1H,m),
1.49(3H,s),1.43( 103 (3H,5), 122 (1 H, m
),121 (1H,m), 1.20 (B—l,m m), .2(1@m),1.04(3H,s),1.03(3
H,s),090(3H, s),0.88¢ LM ,m),0.87 (3Hys),0.86 (3H, 5),0.84 (3H, s)

(Figes, ﬂ WEINBNIWEING

Be - NMR¥150 Mz, CDCL): ¢

Qquaﬂﬂﬁmm(wq@‘ﬂﬁ'}ﬂﬂl(20)(d),
128.6 (2C9(d),83.1(s5),80.2(d),75.1(d),552(d),542(d),49.1 (d), 448 (s),
44'1(S)’40'3(t)’39'3(s)’39'1(t)’38'4(s)’38'3(t)’34-5(t),34.0(t),33_5(s)’
323(9),31.5(g),31.4(s5),30.0(2),282(q),245(q),23.9(1),22.9(1),21.4(q),
209(q),189(g),17.7(1),16.4(2C)(q) (Figure 10, pages 91 —92 )
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Compound SC2

Colorless needles ( chloroform ).

Melting point : 142 — 145 ° C . Soluble in methanol , ethyl acetate , and acetone.

414 [M]( 057 354 () ,329(42),303(45),273¢(
23),255(25),213(30), 150 (33 ¥, 145 (50 \o 119 (48),107 (65),95(70),

'"H - NMR ( 500048z , € A
|

535 (1 Hob ),3.52(1H,m),1.00 (3H,sD4092(3H.d, J=65Hz),
086 (3H,t, J=72Hz),0088%3 H,d N ,0.82(3H.d.J=68Hz ).0.70 Hz

one Ehbbothed Mﬂi gn7
’Q%@ﬂaﬂﬂlﬁﬁuuﬁﬂﬂmﬁﬂ

140.8 , 121.7,71.8 , 56.8 , 56.0 , 50.1 ,45.8 , 423 (2C). 39.8,37.2,36.5,

36.1 ,33.9,31.9(2€};81.7,291 , 282,261 ,243 ,23.1 ,21.1 . 198, 194 19.0 . IB§,
120,119

( Figure 20 , pages 107 - 108 )
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Compound SC3

Orange - red crystal ( chloroform ).
Melting point 219 —220 °C.
Soluble in methanol, ethyl acetate, and acetone.

[ot],-188"( ¢=0.058, MeOH ).

UV A_.. ( MeOH ) nm (log € ): 255/ 2.34 ) , 426 ( 2.52 )( Figure 21, page 109)

IRV __,(KBr), em': 3414 ”)438 1384, 616 ( Figure 22, page

FAB—MS,m;L’? | "‘L
487 [M \\'\\ 64 [M17(10),263(10),202

(35), 201(100) \\

110)

'H - NMR ( 500 '
7.01 (1 H #dd 0A5He ), M H, brs),653(1H, d. J=15
Hz),634(1H, d, J=17.0 ‘% 500 H,d, J=15.6Hz ),220(3H,s)
A e &

,215(1H, dd, J=11.6,4.6 EEET 05(1 H, td, J=14.3.10.1 Hz) , 1.87
(1H,1d,J=14.0,6.1Hz), 182 ('}, dd,7=128,55Hz) . 1.78 (1 H.m) . 1.70(1 H ,d
J=156Hz).1.65 (1 Hy, ' ) 1S3 (1H. m), 150 (1H,
m),145(3H, s), L. y“—_‘“' ! ,.s).1.17(3H.s),1.10
(3H,s),0.99(1H,th= 17°3% 1, sl

(Flgure24 pages 112 - 114 ¢ &

Wﬂl%&]%ﬂfbﬂﬂﬁw gIN3

7(s) 178.3 (s),470.0(s), 16&8 s), l460(\b1140(d) 127.4

(), 19 anﬁﬁﬁmwwq@cMQ)aﬂ ). 404 (5).

39.4(s),38.3(g),36.4(1),348(1),33.6(1),32.7(q).31.6(q).30.9(1).305(s).
29.9(1),29.6(1),286(1),21.6(q),183(g),102(q)

(Figure 25 , pages 115-116 )
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