CHAPTER I11

EXPERIMENTAL

1s Source of Plant Mate

The roots =

xigua Craib were collected

from Sanamcha [ g () province, Thailand.
——

Authentication comparison with the

herbarium sp barium, Royal Forest

Department, ~OF 4 i AENY _ e and Cooperative,

Phahonyothin

2 General Tec

241 aphyr(TLC)
Adsorbent ""” 7”"’7’9?*”1322222?;‘ Merck) 30 €/60 ml of
Plate size J 95 'x 20 om, 10 X 20 . cms 20 x 20 .cm
“‘ﬂ‘ﬁﬂ’mﬁmﬁ‘w 1N
Activationl t Air- dr1ed for 15 mlnutes and then at
Techn gue t One way, ascending

Solvent systems ¢ a) chloroform t ethyl acetate (10:1)
b) petroleum ether : diethyl ether (1:2)
c) cyclohexane ¢ diethyl ether (1:4)
d) benzene : acetone (7:3)

e) chloroform ¢ ethanol (92:8)
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Distance : 15 cm

Laboratory temperature 24-33°C

Development 't In saturated chromatographic tank
Detection t a) Ultraviclet l1ight at wavelength 254 and
366 nm.

hyde-sulphuric acid spraying

b) Ani
: }/nethlnolic solution of

th 5% sulfuric acid)

. red 'spot.s after

ﬁ"ﬁs {;.05 C for 2-4 minutes.
ah de  spraying reagent

ferric chloride in
acid)

"give blue or greenish

ive test.

hloric acid spraying

'E;5in in ethanol with

y-E-chloric acid in the

ratio Just prior to use.)

ﬂ uEJ A9Hes m ngqomomm

or;purplish‘gpd spots iamed1ately after

A WA TG SHE Fod o] Gl riavanones

and dihydroflavonols do more slowly.

2.2 Column Chromatography (CC)

Column size t 9.3 x 45, 7.9 x 45, 4.6 x 45, 2.2 x 45 and
1.7 x 45 cm glass columns, depending on

the quantity of sample to be seperated.
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Adsorbent : t Silica gel 60¢(0.040-0.063 mm, E. Merck)
Packing method ¢ a) Dry packing :
b) Wet packing
Sample loa&ing t a) The sample was dissolved in small
amount of organic solvent, mixed with
quantity of adsorbent, then

yated and edded_ sently on
4 column,

| —

::\‘\\\ and alowly added onto

s diethyl ether (7:3)

issolved in small amount

clumn.
Solvent syste

anol (99.7: 0.3, 99,51

e (8:2. 733)
24 acet.one (85:15, 331,

JB

‘ ) petrole m ether 3 diethyl ether (65:35,

ﬂumwmwmm

Collectxon ‘of eluste: Faactions of 35 .15, . 25, 30 and
snm mnmwwwma d

Exam: ation of eluatetFractions were examined by TLC using
ultraviolet light (254 and 366 nm),
and followed by anisaldehyde-sulphuric
acid spraying reagent or vanillin-
hydrochloric acid spraying reagent.
Those which showed similar patterns

were combined together.
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2.3 Physical Constant

2.3.1 Melting points were determined by
Gallenkamp melting point apparatus. The values recorded
were uncorrected.

2.3.2 Optical rotations were determined by

Polax (No. 45014) polarim

2.8.8 - //lysis were determined by
Perkin Elmer 240 Ovelements 4&. .

tion spectra were
obtained wi 240 double beam
spectrophotomet

2.440 ption spectra were

:‘i,
obtained with a 283 spectrophotometer. The
material were_exaj';éff potas m bromide disc.

-:’ agnetic resonance
¢ "H-NMR) speﬁ = d with a JEOL FX-90
spectrometer (99 MHz), a VBPI&D XL-300 spectrometer (300

o YRS BRI e

2.4.4 Carb‘pn-—IS nuclear mai}etnc resonance
R VRR TRV R Bprien cro
spect ometer (75 MHz), and a Bruker AM-500 spectrometer
(126 MHz).
2.4.5 The +two dimensional homonuclear shift
correlation (COSY) spectra were obtained with a Bfuker
AM-500 spectrometer (500 MHz).

2.4.6 The two dimensional heteronuclear shift
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correlation (HETCOR) spectra were obtained with a Bruker
AM-500 spectrometer (125 MHz).

All nuclear magnetic resdnance spectra were

taken by wusing tetramethylsilane (TMS) as an internal
reference. Chemical shifts were reported as value (ppm).
2.4.,7 Mass _ ectra were obtainmed on a JEOL

DX 300 mass spectn

/ﬁ EIMS. Operating at 70 eV
with direct inlet. / :
3. The Ex'ora ' O P hemical Constituents

from the Rof Sophors exigua Graib.
[ T Y

;; [L:j) “ y
L - .
¥

daiots

3.1 Ex

The powdered roots of

Sophora exigusa " ‘e extracted thoroughly by
percolation with - - (12 liters) for seven days.
The percolatl '-. s evap d pressure to yield
black-brown s Py Syrupy mass was

e
dissolved with 20% ethanol (250 m@), then defatted with

petroleumﬂﬁﬂﬁjsﬂ Efﬁw Wﬁol ic-aqueous layer

was furthe#| extracted with diethyl ether (5 x 200 ml). The
¢ o v/

AR IR I NIV AR o oo

sodium sulfate and evaporated under reduced pressure to give

a brown crude extract (83.7 ¢g).

3.2 Isolation
The crude extract was divided into nine

portions, and treated in the same manner. Each was
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dissolved in diethyl ether, mixed with small amount of
silica gel 60. dried, triturated a:|1d added to the .t.op of
silica gel column (9.3 x 45 cm). The column was eluted
with petroleum ether : acetone (853 5, @ 8 1e1 8 2D, and
acetone, then washed with methanol. Fifty ml fractions
| TLC. The eluting solvents

were altered to m v //,ems when the difference
' q‘&d.
ET—

patterns on TLC ot Those fractions of

were collected and comper

similar TLC p ‘ combinedy concentrated and named

from F-1 to F-

Table 3.1 Inf i = \ on of Sophora crude
co-lu' Y chromat.ography.
B v

Fraction number Combined fraction

aF-ReBE-Smi-hrew

ol UUININTNNT
ARINNIUURINGNAY




164

Only two combined fractions, F-2 and F-4 had been

further investigated.

3.2.1 Isolation of Chemical Constituent from

thé Fraction F-2

The ,f; ction F-2 (4,769 ¢g) was shown

form ¢ ethanol 99.5 : 0.5)
constituen@s (Fig. 3.2)

our to anisaldehyde-

by <TEC (silica gel
to contain at 1
which gave ygldow e
sulphuric aci ' -t was dissolved in
twenty ml of ¢ : ' \}\ 99.7:0.3) and added to

& ;. ’\'\\ 5 cm)., The column was

eluted with o rml i 99.7:0.3 and 99.5:0.5).

the top of sili

Thirty ml fracti ' f‘egf/q f examined by TLC and

the similar fract S 130 o Rl R

portions (Fig.

ﬂ'lJEJ’J‘VIEJVIﬁWEJ’]ﬂ‘i
QW’WMﬂ‘iﬂJ AN Y



Table 3.

2 Information of the isola

chromatography

165

tion of F-2 by column

Fraction| Eluting solvent |Combined

number _ekp Lfraction

22-48

49-62

63-88

89-floo

Remarks

< \in' 1
chlorofor hi et 813‘)1 .
, —
\

99 5:0.5 F-2C

ﬂuﬂqwﬁﬂ N8
NI RS e s

99.5:0.5

trace of substance
ontaining at least
‘three substances
(1.0798 &)
containing traces of
substances (0.7124 g)
containing at least

three substances and

I~ ¥lavonoid SE-1

)

1 (1.1805 g)
containing at least

ﬂﬁe substances and

small amount of SE-1

containing traces of

substances (0.2002 ¢g)

nm.

The substances were detected under UV 1light at 254
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Only fraction F-2B (49-62) had been further
investigated. It was shown by TLC (silica gai GFz“/
chloroform ¢ ethanol 99.5 : 0.5 and hexane : acetone 7. 839
to contain at least three substances and one flavonoid,

SE-1 (Fige 3.2 and 3.3). It was dissolved in hexane :

acetone (8:2) about ten

added to +the top of silica gel

column (2.2 x 45 om). The céitusn eluted with hexane 1
ractions were collected.
The fractions w . d by TLG and the similar fractions

were combined portions (Fig., 3.3) -

Y]
)

AU INENTNEINS
RINNIUUNIININY
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Table 3.3 Information of the isolation of F-2B by column
chromatography.
Fraction|Eluting solvent|Combined Remarks
number
hexane:
1-16 ace of substance

17-29 ' -2 \

aining S iJand S
1 2

+8 mg)

30-60 - \i aing st.sz and
'E" mall amount of SE-1
=3 X72.9 ng)

A . :
61-70 T containing SE-1 and
. small amount of Sa
A%, 1 me)
vl
71-100

-ﬁ aining small amount

of SE—-1 and Sa

ﬂ‘LJEJ’J'VlEJ INYIRT
’QW’mﬂﬂ‘iﬂJ UA1INYAY

Only fraction F- ZB ({61-70) had been further

investigated. The TLC pattern (silica gel GF254/cyclohexane H
diethyl ether 7:3) was shown in Fig. 3.4. F-ZB3 was added

to the top of silica gel column (1.7 x 45 cm), then eluted
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with cyclohexane ¢t diethyl ether (7:3) and collectad‘ three
ml | for each fractions. The flavonoid SE-1 (213.0.mg’) was
isolated from the fractions 9-30. It was concentrated to
small volume and obtained pale yellow needles which were

purified by recrystallization.

3.2.2 ipbiadisf £ Chemical Constituent from

(7.740 ¢g) was shown

by TLC (si17 /chlorofonm, 1 ethenol 95:5)  to

contain a8t le ents (Fig. 3.5) which
gave orange and . _ :‘ : N o anisaldehyde-sulphuric
acid spraying n \ selved in twenty ml of
chloroform : eth j added to the top of silica
gel colummn (7.9 olumn was eluted with
chloroform @ : 1_). Fifty ml fréct.ions were
collected. ined by TLC and the
similar fract .‘i:ﬁ : : '." give the following

|
portions (Fig. -

AUEINENINYINT
ARIANTAUNNINGIAY

05) 2=
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- Table 3.4 Information of the isolation of F-4 by column
chromatography. : ;
Fraction| Eluting solvent |Combined Remarks
number \ fraction
,_\ﬁ“ ,
chlorofe et iang 1 [ a—
¥ | —
1-4 i trace of substance
5-32 | ’ ontaining at 1least
\ ' .'f‘our substances
(0.8988 g)
33-64 containing at least
four substances
(2.3590 ¢) ‘
65-92 containing at least
*E,» ve substances
,'1 (1.4708 ¢)
93=41383 35: F -4D ontaining flavonoid
UL INENENY IR e e
three subst.ances
NAIN TP I Nty
134-146 F-4E containing at least
three substances
(0.6475 g)
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Only fraction F-4D (93-133) had been further

investigated. F-4D, shown by TLC (silica gel GF 4/petmoleum

e85
ether : diethyl ether 4:6), was comprised of at least five
substances (Fig., 3.6). It was placed onto the top of silica
gel column (4,6 x 45 cm). The column was eluted by t he

mixture of petroleum ethe diethyl ether (65:35, 4:6 and

3:7), with the volume and 400 ml, respectively.

Twenty-five ml ollected, and examined

combined +to give the

following por

'}
i

1

AUEINENINYINg
RINNIUUNIN Y



171

Table 3.5 Information of the isolation of F-4D by bolumn
chromatography 4 -
Fraction| Eluting solvent [Combined . Remarks
number i fraction
1-20 . race of substance
21-37 \ ontaining T‘.'i‘z and

E: small amount of SE-2
H\ AW ci79.7 mg)

38-75 'F  ) containing SE-2 and
small amount of T;
and Tz (S64.0 mg)

76-112 | ; - ———m 4T itaining small

EB 7 :‘amount of SE—Z, Tz,
¢a 'I‘a and T‘ (61.5 mg)
¥ - N
| iid
q ma ﬂrﬂﬁm wq?%ﬂ ’}a E}een further
investfigated. was shown by TLC (silica gel GF284/

chloroform : ethanol 95 ¢ 5) to contain one interesting
flavonoid, SE-2, and the other two substances (T‘ and Tz)
CRigs - 3.70% F—4Dz was added to the top of silica gel

column (2.2 x 45 cm), then eluted with chloroform : ethanol
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(85 ¢+ 5), and fifteen ml fractions oere collected. The
flavonoid SE-2 was isolated from the ’fractfono 24-56.
It was concentrated +to small volume and purified by
crystallization to obtained white microcrystalline powder.

(95.3 mg).,

4, Characterizatio ed Flavonoids

The - isol ére characterized by the
| E——

data of hRf

s specific rotation,
colour reactio altraviolet, infrared,

nuclear magneti tra.

pale yellow needle
crystals., It is ‘:1?,_‘1 ble in chloroform, diethyl

ether and soluble nol.

hRf value cpigga. m
The h values g:ven are obtained from the

*’°“°‘“"gﬂ‘lﬂ*ﬁ’m&ﬂﬂﬂ8’]ﬂ‘ﬁ

a) chloroform : ethyl acetate (10:1) = 40.7
Q wf] a)ﬁzﬂﬁmﬁﬁq’aﬂﬂl’}ﬁaﬂ( 1329 = @80
o cyclohexane t diethyl ether (1:4) =¢ 5990
d) benzene : acetone (7:3) =1:59,3
e) chloroform : ethanol (92:8) R A

Melting point

169-170°C (uncorrected)
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Specific optical rotation

[a]nz' - 100 (c = 0.001 g/ml, ethanol)

Colour reaction

SE-1 ¢gave bright pink colour with Shinoda test

(magnesium—-hydrochloric

Elemental analy7
B i |

eaction) and dark green colour

o
I

o
]

Molecular weight

424

A méﬂ (MeOH) 1 291.5 (log e = 4.30),
Q18NN S0 BV e o v
U2 max (+a101 )¢ 314.5, 392 (Fig 3.14)
A max (+A1C1_+HC1):312.5, 386 nm (Fig 3.14)
A max (+NaOH): 333.5 nm (Fig 3.15)
A max (+NaOAC): 287.5, 333 nm (Fig 3.16)

A max (+NaOAC+HaBOQ):291.5, 335 nm (Fig 3.16)
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Infrared absorption spectral data (KBr disc)

VvV max (cm_t) H 3450 (O-H stretching), 2920, 1640
(C=0 stretching), 1610 (C=C stretching), 1470, 1390, 1185,

1070 (Fig. 3.17),

ance spectral data

Proton nuclear magnetic res

a) ooukn f hexadeuterated acetone

(CDSCOCDa) and dewtersted yform (CDCls) at 90 MHz

and TMS as an y retice. i 3.18).

§ (ppm) iplicity J (Hz)
12.18 -
9.22 i
7.91 -
7.04 8.2
6.48 8.2
6.10 -
6.02 dd 12.1;3.5
4,9 c<4"> H (1H) 6.3
ﬂumwmwmnﬁ i
0(9")}1 . S (IH) s -
amamﬁmﬂmwmaﬂ
92.65 CC1")-H_ (2H) -
2.55 C(2")-H (1H) m -
2.55 C(3)-H Z (1H) dd ¥8.2,8.5
2.05 CegnYSiE (2H) m -

1.64 C(1O")—H3 (3H) s =



"
0
~
[+]
s ]
0]

b) In te

S (ppm)
6.98
6.36

5,91

3.91

and TMS as an fy : z\\.\

175

Proton Multiplicity J. (Hz)
C(6")-H, (3H) s -
CC7")-H (3H) s “
' nol (CD_OD) at 300 MHz
3.19).
\\“ plicity J (Hz)
8.1
8.1
dd 14.1,3.0
6.5
¢C(3)-H E (1H) 16.8,14. 1
-AugInsnineng
C(2"H, C1H) 5
16.8,3.0

Q%ﬂ']ﬂﬂﬂﬁm%m']fﬂﬂmﬂ&l

1 97

G(.3) -H, (2H)
C(IO")-Hs (3H)
C(6")-—Ha (3H)

C(7")-H3 (3H)
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Carbon-13 nuclear magnetic resonance spectral data

In hexadeuterated acetone (CDSOCD.) at 125 MH:z

and TMS as an internal reference (Fig 3.20).

S(ppm) Carbon Multiplicity
198,75 C-4 s
165.22 s

163.09"

ﬂqggwﬂngymm :
RIRERTAINKAINNAY -

Values may be interchanged
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Two dimensional nuclear magnetic resonance spectrometry

The +two dimensional NMR spectra (COSY and HETCOR)
of ‘SE-1 in hexadeuterated acetome and TMS as intermnal

reference are shown in Fig., 3.21 and 3.22, respectively.

Mass spectral data

El, m/z (%

425 (M , 14,21), 406 (5:42),

302 (15.98), ( 54), 283 (100.00), 219

NS

123 (8.64), 69 p A \ S\

C10.77)y - 166 8 (6.48), 136 (4.35),

'16.93), (Fig. 3.23)

of SE-1 as 'Jff”. §'~tetrahydroxyflavanone,

a new flavanbne. :‘ETfL { is shown below.

O
AUBANENINYINT

10" "

¢ o .
A RI@erisp U PRy

9"
5'

HO g e NS

7 g7

5 10 Y

HO @)



(03,14 N -
163,09 4 - 98,75

AULIRENINEINT
YRAREAT HHASN 8 8

13C—NMR assignment of SE-1. ( In hexadeuterated acetone)

8T
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4,2 Characterization of SE-2

SE-2 was obtained as white microrystalline

powder. It was soluble in setone, ethanol and met hanol.

hRf value (Fig 3.8-3.12)

The hRf values are obtained from the following

gcetate (10+1)
---!ii

systems -

a) = 2.7
b) hyl ether (13:2) = 20.3
2t her (1845 =200 T

= 34.0

2:8) = 21.0

Melting point

Specific opt N ,_,.:.:--‘.;-.--..7

Cal ]ﬂ S /1 1, ethanol)
. ' . I

M’wﬁﬁ%ﬁ?‘l’lﬂﬂﬁwmﬂ‘i

gave negattve result to Shlnoda test (magnesium-—-

QR AR TRHUN D PR o

ferrid chloride solution.

Elemental analysis

Cc = 67.925 %
H = 6.430 %
s} = 25.645 %
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Molecular weight

440

Molecular formula

c

H 0
25 28 7

(Fig. 3.24)

A max nm (Fig., 3.25)

A max (Flg. 3.25)

A max (Fig. 3.26)

A max (Fig., 3.27)

A max (Fig, 3.27)

Infrared absorption_ spet (KBr disc)

V me c_;::.r===;.:i:;=;;=:—~'k etching), 2940, 1635

== px)
)’

), 1473, 1450, 1310,
1205, 11585, 1110 1080, 885 (Flg. 3.28).

ﬂuﬂ’mamwmm

Proton nuciear magnetic‘resonance spectral data

9 W RN ATRHNAN T4aBHE) Ep Epen,> et soo

MHz afid TMS as an internal reference (Fig 3.29).

(C=0 stretching:

S (ppm) Proton Multiplicity J (Hz)
12.62 C(5)-0H (1H) s =

Q ST C(7)-0H (1H) s =
8.60 c(2',6')-0H (2H) s =

8.43 C(4')-0H (1H) s =
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§ (ppm) Proton Multiplicity J ;Hz)

6.01 C.3Y55* Y=H (2H) s =

5.96 C(6)-H (1H) s =

5.87 C(2)-H (1H) dd 14.1,2.8
(1H) t 6.3

5.04 c(a")-

1H)

dd 17.0,14.5

dd 1734247

(~7 Y}
b) =y )ethanol (CD_0D) at 300 MHz

i¥

and TMS as an in}ernal reference (Fig. 3.30)

ﬂUEl’JVIEmﬁWEI’]ﬂ‘i

G(pp Proton Multipllclty J (Hz)
ammmmwwﬂmaa <

.89 C(6)-H (1H) L =

5.80 C(2)-H (1H) dd 14.1,2.9

5.04 cca*)~H (1H) t G 2

4.60 CU9")y=H 2 (1H) s =

4.54 C(9")=H & C1HI s =

3.93 C(3)-H & ¢ 1H) dd P s 55144 1

2.61 CC 1) =H (2H) d =
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§ (ppm) Proton Multiplicity J (Hz)
2.60 C(2")-H (1H) m -

2.39 C(3)-H Z (1H) dd 17.3,2.9
2.07. C(3")-H (2H) m -

1.70 cC10") - (3H) SR -

H)

Carbon-13 nucl ectral data

In te .OD) at 75 MHz and

TMS as an inter

S(pr e i on " Multiplicity

199.9¢ i s

166. 28 7771 /4

ﬂumwamwmni

149.64 C= 8" s
ARYINIMTINAY -
124,90 C-4" d
111.28 G=9" t
108.80 c-8 s
104.38 Gzt s
103.15 C-10 s
965.88 C=8'% 5°* d

995.26 C-6 d
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S(ppm) Carbon Multipl;city
73.89 c-2 d
48.00 c=2" d
41.35 c-3 t
32.51 c-3" t
7 t
q
q
q
Values
Two dimensional ; >ﬁi1_r;; resonance spectrometry

The two pectra (COSY and HETCOR)

af SE=-27in hexad:_a;;w_, ;' ne and TMS as an internal

Peference are h.ii“ [P —— -i:;-':-r.-::':-. F" 3 . Pespect i ve ly .

X

Mass spectralﬁ o U
ﬁuﬁ?rﬂfé{ﬁ?ﬁwﬂjszh 422 (5.71),

o QAR SR PRIV TR G b e

(32.5%, 152 (5.56), 139 (19.16), 126 (76.63), 124 (77. 59) ¢
109 (100.00>, 81 (48.66), 69 (53.45), 67 (88.70), 55 (31.083),

44 (44,83), 41 (74.90) (Fig. 3.34).
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The results were concluded for the chemical structure
of SE-2 as 8—1avandu1y1—5,7,2'.4',6'-pentahydroxyffavanone.

a new flavanone. The structure is shown below.

10"

.I e

AU INENTNEINS
ARIAN TN INYAE
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