
CHAPTER I I I

EXPER IM ENTAL

1 . S o u r c e  o f  P l a n t  M a t e r i a l s

The s te m s  o f  M y r i o p t e r o n  e x t e n s u m  Schum. ( P e r i p l o -  

c a c e a e )  were  c o l l e c t e d  f r o m  P a k t h o n g c h a i , N a k o r n - R a t c h a s i m a  

p r o v i n c e ,  T h a i l a n d  i n  May, 1987 and a u t h e n t i c a t e d  by  com­

p a r i s o n  w i t h  t h e  h e r b a r i u m  s p e c i m e n s  a t  B o t a n y  S e c t i o n  , 

T e c h n i c a l  D i v i s i o n  , D e p a r t m e n t  o f  A g r i c u l t u r e  1 M i n i s t r y  o f  

A g r i c u l t u r e  and C o o p e r a t i v e s ,  T h a i l a n d .

2,. G e n e r a l  T e c h n i q u e s

2 .1  T h i n - L a y e r  C h r o m a t o g r a p h y  ( T L C )

T e c h n i q u e ะ One way, a s c e n d i n g

A d s o r b e n t : S i l i c a  g e l  G F 2 5 4  (E  M e r c k ) , 30 g/60

o f  d i s t i l l e d  w a t e r

P l a t e  s i z e ะ 5 X 20 cm, 10 X 20 cm, 20 X 2 0  cm

L a y e r  t h i c k n e s s ะ 0 . 2 5  mm

A c t i v a t i o n : A i r - d r i e d  f o r  15 m i n u t e s  and t h e n  a t

1 1 0  c  f o r  1  h o u r

S o l v e n t  s y s t e m : a) C h l o r o f o r m  ะ M e t h a n o l ( 9 8 : 2 )

b)  C h l o r o f o r m  ะ A c e t o n e ( 9 : 1 )

c)  H ex a n e  ะ E t h y l  A c e t a t e ( 4 : 1 )

d) H exane  ะ A c e t o n e ( 1 : 1 )

e)  P e t r o l e u m  E t h e r  ะ A c e t o n e ( 7 : 3 )

D i s t a n c e : 15 cm
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L a b o r a t o r y  t e m p e m p e r a t u r e ะ 25 -  30 °c

D e t e c t i o n  on  c h r o m a t o g r a p h i c  p l a t e  ะ

a)  U l t r a v i o l e t  l i g h t  a t  w a v e l e n g t h  254 nm

M o st  com pounds  w h i c h  c o n t a i n  u n s a t u r a t e d  

b o n d s  become v i s i b l e  a s  q u e n c h i n g  s p o t s  u n d e r  

u v  l i g h t  a t  254 nm.

b) I o d i n e  v a p o u r

Compounds c o n t a i n i n g  u n s a t u r a t e d  b o n d s  

g a v e  brown s p o t s  w i t h  i o d i n e  v a p o u r .

c )  V a n i l l i n  -  H C l  s p r a y i n g  r e a g e n t

(5% V a n i l l i n  i n  e t h a n o l  w i t h  c o n c e n t r a t e d  

h y d r o c h l o r i c  a c i d  i n  t h e  r a t i o  4 : 1 ,  j u s t  p r i o r  

t o  u s e . )

Red o r  p u r p l i s h - r e d  s p o t s  a r e  p r o d u c e d  

by  c a t e c h i n s  and p r o a n t h o c y a n i d i n s  i m m e d i a t e l y  

on s p r a y i n g  and w a rm in g  ( h a i r d r y e r ) ,  and by  

f l a v a n o n e s  and d i h y d r o f l a v o n o l s  more s l o w l y .

2 . 2  C o lum n C h r o m a t o g r a p h y  ( c c )

A b s o r b e n t ะ S i l i c a  g e l  60 ( 0 . 0 4  -  0 . 0 6 3  mm)

(E M e r c k )

P a c k i n g  o f  c o lu m n ะ D r y  p a c k i n g

S a m p le  l o a d i n g ะ A p o r t i o n  o f  c r u d e  e x t r a c t  was d i s ­

s o l v e d  i n  a s m a l l  amount o f  v o l a t i l e

s o l v e n t ,  m ix e d  w i t h  a s m a l l  q u a n t i t y

o f  a d s o r b e n t ,  a i r  d r i e d ,  t r i t u r a t e d

and add t o  t h e  t o p  o f  a c o lu m n .
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S o l v e n t  ะ a)  I n c r e a s i n g  10% (0-90%) c h l o r o f o r m

i n  h e x a n e

๖) I n c r e a s i n g  5% (0-15%) m e t h a n o l  i n  

c h l o r o f o r m

E x a m i n a t i o n  o f  e l u a t e :  F r a c t i o n s  w ere  e x a m in e d  b y  t h i n  l a y e r

c h r o m a t o g r a p h y  u s i n g  uv l i g h t  and  

i o d i n e  v a p o u r .  T h o s e  f r a c t i o n s  o f  

s i m i l a r  p a t t e r n s  w e re  c o m b i n e d  

t o g e t h e r .

2 . 3  P h y s i c a l  c o n s t a n t

2 . 3 . 1  M e l t i n g  P o i n t

M e l t i n g  p o i n t  was d e t e r m i n e d  on t h e  

G a l l e n k a m p  M e l t i n g  P o i n t  A p p a r a t u s  w i t h  d i g i t a l  

t h e r m o m e t e r  M o d e l  MFB-595 ( u n c o r r e c t e d ) .

2 . 4  S p e c t r o s c o p y

2 . 4 . 1  U l t r a v i o l e t  ( u v ) -  V i s i b l e  A b s o r p t i o n  

S p e c t r o s c o p y

The UV a b s o r p t i o n  s p e c t r u m  was o b t a i n e d  

w i t h  a H i t a c h i  บ 3400 s p e c t r o p h o t o m e t e r .

2 . 4 . 2  I n f r a r e d  ( I R ) A b s o r p t i o n  S p e c t r o s c o p y  

The IR a b s o r p t i o n  s p e c t r u m  was o b t a i n e d  

w i t h  a S h im a d z u  m ode l  IR  440 s p e c t r o p h o ­

t o m e t e r  .
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2 . 4 .3  N u c le a r  M agne t i c  Resornance  (NMR)

S p e c t r o s c o p y

a) P r o t o n  ( ■'■H ) s p e c t r a  were  o b t a i n e d  by- 

o p e r a t i n g  a t  90 ,  400 and 500 MHz w i t h  a J e o l  

F X - 9 0  S p e c t r o m e t e r  5 a J e o l  GSX-400  S p e c t r o m e t e r  

and a J e o l  G S X -5 00  s p e c t r o m e t e r  r e s p e c t i v e l y .

b) C a r b o n  ( - ^ c )  NMR s p e c t r u m  was o b t a i n e d

by  o p e r a t i n g  a t  100 MHz w i t h  a J e o l  GSX-400

s p e c t r o m e t e r .

c )  The  h o m o n u c l e a r  COSY s p e c t r u m  was

o b t a i n e d  by  o p e r a t i n g  a t  400 MHz w i t h  a J e o l  

GSX-400  s p e c t r o m e t e r .

d) The  h e t e r o n u c l e a r  HETCOR s p e c t r u m  was 

o b t a i n e d  by  o p e r a t i n g  a t  100 MHz w i t h  a J e o l  

G SX-400  s p e c t r o m e t e r .

e)  The  s e l e c t i v e  INEPT s p e c t r a  w ere  

o b t a i n e d  by  o p e r a t i n g  a t  100 MHz w i t h  a J e o l  

G SX-400  s p e c t r o m e t e r .

f ) The  two d i m e n s i o n  NOESY s p r e c t r u m  was

o b t a i n e d  b y  o p e r a t i n g  a t  400 MHz w i t h  a  J e o l

GSX-400  s p e c t r o m e t e r .

A l l  s p e c t r a  were  t a k e n  by  u s i n g  T e t r a -  

m e t h y l s i l a n e  (TMS) a s  an i n t e r n a l  s t a n d a r d  

and D e u t e r o c h l o r o f o r m  a s  a s o l v e n t .  C h e m i c a l  

s h i f t s  w ere  r e p o r t e d  a s  ร  v a l u e  (ppm ).
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2 . 4 . 4  Mass  S p e c t r o s c o p y  (MS)

The mass s p e c t r u m  was r e c o r d e d  on a mass  

s p e c t r o m e t e r '  M o d e l  DX 300 ( J e o l )  o p e r a t i n g  a t  70 

eV .

3.  E x t r a c t i o n  and I s o l a t i o n  o f  C h e m i c a l  S u b s t a n c e  f r o m  t h e  

S tem s  o f  M y r i o v t e r o n  e x t e n s u m  S c h u m ■

3 .1  E x t r a c t i o n

The  d r i e d , c o a r s e l y  p o w d e r e d  s te m s  o f  M y r i o p t e r o n  

e x t e n s u m  Schum. (600 g) were  e x t r a c t e d  b y  p e r c o l a t i o n  w i t h  

95% e t h a n o l  (10 l i t e r s ) .  The  p e r c o l a t e  was e v a p o r a t e d  u n d e r  

r e d u c e d  p r e s s u r e  t o  y i e l d e d  a r e s i d u e  (79 g ) .  T h e  r e s i d u e  

was t r e a t e d  w i t h  w a t e r  (3 l i t e r s ) ,  f o l l o w e d  b y  e x t r a c t i o n  

w i t h  h e x a n e  ( 500 X 3 ml ) . The  c o m b i n e d  h e x a n e  e x t r a c t  was

d r i e d  w i t h  a n h y d r o u s  so d iu m  s u l f a t e  and  e v a p o r a t e d  u n d e r  

r e d u c e d  p r e s s u r e  t o  d r y n e s s  t o  g i v e  a  c r u d e  h e x a n e  e x t r a c t  

( 1 4 . 2  g ) .  The  a q u e o u s  l a y e r  was t h e n  e x t r a c t e d  w i t h  c h l o r o ­

f o r m  ( 500 X 3 ml ) . The  c o m b i n e d  c h l o r o f o r m  e x t r a c t  was  

d r i e d  b y  t h e  same p r o c e s s  a s  t h e  h e x a n e  e x t r a c t  t o  g i v e  

a c r u d e  c h l o r o f o r m  e x t r a c t  ( 2 0 . 8  g ) .

3 . 2  I s o l a t i o n  o f  C h e m i c a l  S u b s t a n c e

The c h l o r o f o r m  e x t r a c t  ( 2 0 . 8  g)  was d i v i d e d  i n t o  

4 p o r t i o n s .  E a c h  p o r t i o n  ( 5 . 2  g)  was c h r o m a t o g r a p h e d  o v e r  a  

s i l i c a  g e l  c o l u m n .  M i x t u r e  o f  h e x a n e  and  c h l o r o f o r m  a l o n g  

w i t h  c h l o r o f o r m  and m e t h a n o l  i n  v a r i o u s  r a t i o  ( s e e  t a b l e  

3 . 1 )  w ere  u s e d  a s  e l u e n t s .  F r a c t i o n s  o f  25 ml w e re  c o l l e c t e d  

and e x a m in e d  by  t h i n  l a y e r  c h r o m a t o g r a p h y  ( T L C ) .  T h o s e
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f r a c t i o n s  o f  s i m i l a r  p a t t e r n s  were  c o m b i n e d  t o g e t h e r  as  

shown i n  t a b l e  3 . 1 .

T a b l e  3 . 1

F r a c t i o n E l u e n t  co m p o n e n t R em a rk s

1-23 h e x a n e  ะ c h l o r o f o r m c o l o u r l e s s  t o

( 1 0 0 : 0 ,  9 0 : 1 0 , . . . t o  3 0 : 7 0 ) p a l e - y e l l o w  s o i n .

2 4- 4 0 h e x a n e  : c h l o r o f o r m

( 2 0 : 8 0 ,  1 0 : 9 0 ) y e l l o w  s o l u t i o n

c h l o r o f o r m  : m e t h a n o l

( 1 0 0 : 0 ,  9 5 : 5 )

4 1 - 5 0 c h l o r o f o r m  : m e t h a n o l  
( 9 0 : 1 0 ,  8 5 : 1 5 ,  0 : 1 0 0 )

r e d d i s h  b row n t o  
brown s o l u t i o n

The f r a c t i o n s  2 4 - 4 0  g a v e  i n t e r e s t i n g  s p o t s  on TLC  

a f t e r  t r e a t e d  w i t h  v a n i l l i n - H C l  s p r a y i n g  r e a g e n t .  The  com­

b i n e d  f r a c t i o n  was e v a p o r a t e d  u n d e r  r e d u c e d  p r e s s u r e  t o

d r y n e s s  t o  a f f o r d  a c r u d e  m i x t u r e  ( 2 . 7  g)  w h i c h  was
6'

r e c h r o m a t o g r a p h e d  o v e r  a s i l i c a  g e l  c o l u m n .  The  same e l u e n t s  

a s  a b o v e  w ere  u s e d .  T h e  f r a c t i o n s  w h i c h  showed t h a t  

i n t e r e s t i n g  s p o t  a s  a m a j o r  s p o t  on T LC  w e re  c o m b i n e d  

t o g e t h e r  and t h e n  e v a p o r a t e d  t o  d r y n e s s ,  d i s s o l v e d  i n  s m a l l  

amount  o f  c h l o r o f o r m  and  h e x a n e  was a d d e d  d r o p w i s e  t o  y i e l d  

y e l l o w  n e e d l e  c r y s t a l s  ( 1 . 3 9  g ) ,  d e s i g n a t e d  a s  M E - 1 .
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4. I d e n t i f i c a t i o n  o f  the  I s o l a t e d  Compound

ME-1 was o b t a in e d  as y e l l o w  n eed le  c r y s t a l s .  I t  i s  

s o l u b l e  i n  d i e t h y l  e t h e r ,  e t h y l  a c e t a t e  and c h lo r o f o rm .

4 .1  hRf  V a lu e

The hR f  v a lu e s  g iv e n  a re  o b t a in e d  from the  

f o l l o w i n g  s y s t e m s : -

a) C h lo r o fo rm  ะ methano l (98 :2 ) = 45

b) C h lo r o fo rm  ะ ace tone (9 :1 ) = 48

c ) Hexane: ethy l,  a c e t a t e (4 :1 ) = 28

d) Hexane ะ ace tone ( 1 : 1 ) = 64

e ) P e t ro leum  e t h e r  : a ce tone (7 :3 ) = 43

( F i g u r e s  3 . 1 - 3 . 5 ,  page 88-92 )

4 .2  C o lo u r  R e a c t i o n

a) Sh inoda  t e s t

A few c r y s t a l s  o f  ME-1 were d i s s o l v e d  i n  two 

d rop s  o f  e t h a n o l ,  added w i t h  Mg powder and then  a d rop  o f  

5 M. HC1 . V iew  a g a i n s t  a w h i t e  backg round  . ME-1 gave a 

red  c o l o u r  w i t h  t h i s  t e s t .

b) R e a c t i o n  w i t h  a l c o h o l i c  FeC lg

ME-1 gave a d a rk  g reen  c o l o u r  w i t h  

a l c o h o l i c  F e C lg .  T rea tment  o f  ME -1  w i t h  f o rm ic  a c i d  

gave compounds wh ich  s t i l l  re sponded  t o  t h i s  r e a c t i o n .

4 .3  M e l t i n g  P o i n t

121 - 1 2 3  c
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4 .4  M o l e c u l a r  w e ig h t

406

4 .5  U l t r a v i o l e t  ( u v ) ^ V i s i b l e  A b s o r p t i o n  Spectrum

225 sh, 268 sh ,  275, 300 sh ,  314 and 364 nm 

( F ig u r e  3 .6 ,  page 93)

4 . 6  I n f r a r e d  ( I R ) A b s o r p t i o n  Spectrum

3250,2980,  2925, 1650, 1620, 1600 cm 

( F ig u r e  3 . 7 ,  page 94)

4 .7  N u c le a r  M agne t i c  Resonance (NMR) s p e c t r a

a) P r o to n  ( -̂ H ) NMR Spectrum ( i n  CDClg,  500 

MHz)

( F ig u r e  3 .8 ,  page 95) See t a b l e  3.2

b) Carbon-13  ( c 1 3 ) NMR Spectrum ( i n  CDCI 3 , 

400 MHz)

( F ig u r e  3 . 1 5 , page 102 ) See t a b l e  3.3
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T a b le  3 .2  1 H-NMR ass ignm en t  o f ME-1

H P o s i t i o n <s (ppm) M u l t i p l i c i t y J  (Hz)

2 5.33 . dd 12 .7 ,  3 .0

3 - c i s 2.79 dd 17 .0 ,  3 .0

3 - t r a n s 3.03 dd 1 7 .0 ,1 2 .7

5-OH 12.24 ร

2 ’ , 6 ’ 7 .33  ( 2H) d 8 .5

3 ’ , 5 ’ 6 .87 ( 2H) d 8 .5

4 ’ OH 4.85 ร

2" -CH 3 1.43 ( 3H) ร

1.45 ( 3H) ร

,3" 5.50 d 1 0 . 1

4" 6.63 d 1 0 . 1

1 ,,, 3 .20 ( 2H) d 7.4

2 », 5.14 t 7 .4

3 ’" -CH 3 1.65 ( 6 H ) ร
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T a b le 3 .3  l^C-NMR Ass ignm en t  o f  ME-1 

Carbon p o s i t i o n  Chem ica l  s h i f t  (

2 78.52

3 43.23

4 196.51

5 155.86

6 102 .66*

7 159.36*

8 108.65

9 159.90*

10 102.84*

1 ’ 131.05

2 ’ 127.72

3 ’ 115.52

4 ’ 156.58

5 ’ 115.52

6 ’ 127.72

2 " 78.14

3" 126.00

4" 115.65

2" - CH 3 28.30

2" - CH 3 28.40
1 ,,, 21 .48
2 ,,, 122.48
3 ,,, 131.11
3 ,,, -  c h 3 ( e - c h 3 ) 17.84
3 ,,, -  c h 3 ( z - c h 3 ) 25.82

,ppm)

* T h i s  v a lu e  may be in t e r c h a n g e d



4 . 8  M a s s  S p e c t r u m  ( E I M S )
m/z (% r e l a t i v e  i n t e n s i t y )

406 (M+, 6 7 .7 3 ) ,  391 (100) ,  3 6 3 ( 7 .4 9 ) ,  3 5 1 (7 .6 0 ) ,  

335 ( 7 . 1 8 ) ,  285 ( 7 . 9 9 ) ,  271 ( 3 5 .4 5 ) ,2 4 3  ( 1 7 . 9 5 ) ,  

215 ( 5 9 .1 0 ) ,  and 120 (4 .23 )  .

( F i g u r e  3 .18 ,  page 105)

T h e se  d a t a  a r e  i n  a g r e e m e n t  w i t h  t h e  p u b l i s h e d  

v a l u e s  o f  l u p i n i f o l i n ,  th e  known f l a v o n o i d  i s o l a t e d  f rom 

T e p h ro s ia  l u p i n i f o l i a  B u r ch  (DC) o f  f a m i l y  L egum ino sae  

(Sm a lb e rge r ,  V l e g g a r  and W ebe r ,1974) .  I t  i s  t h e r e f o r e  con ­

c lu d e d  t h a t  ME-1 i s  l u p i n i f o l i n .
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O H

L U P I N I F O L I N



1.65 (ร, 6H)

H ï-NMR a s s ig n m e n t o f  ME-1

O'
•p-
pj



17.84 25.82

^ C-N M R  a ss ig n m e n t o f  ME-1

127.72 115.52

a"
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5. I d e n t i f i c a t i o n  o f  t h e  s u g a r  i n  t h e  a q u e o u s  p o r t i o n  

5 . 1  O s a z o n e  f o r m a t i o n

P l a c e  t h e  s a m p l e  i n  a t e s t  t u b e ,  a d d  0 . 4  g o f  

p h e n y l h y d r a z i n e  h y d r o c h l o r i d e ,  0 . 6  g o f  c r y s t a l l i n e  s o d iu m  

a c e t a t e ,  and 4 ml o f  d i s t i l l e d  w a t e r ,  s t o p p e r  t h e  t e s t - t u b e  

w i t h  o n e - h o l e d  c o r k ,  and p l a c e  i n  a b e a k e r  o f  b o i l i n g  w a t e r .  

I t  i s  n e c e s s a r y  t o  s h a k e  t h e  t u b e  o c c a s i o n a l l y  t o  a v o i d  

s u p e r s a t u r a t i o n .  A f t e r  20 m i n u t e s ,  rem ove  t h e  t u b e  f r o m  t h e  

h o t  w a t e r  b a t h  and s e t  a s i d e  t o  c o o l .  P o u r  a s m a l l  amount o f  

t h e  l i q u i d  a n d  c r y s t a l s  on  a w a t c h  g l a s s .  T i p  t h e  w a t c h  

g l a s s  f r o m  s i d e  t o  s i d e  t o  s p r e a d  o u t  t h e  c r y s t a l s ,  a n d  

a b s o r b  some o f  t h e  m o t h e r  l i q u o r  w i t h  a p i e c e  o f  f i l t e r  

p a p e r ,  t a k i n g  c a r e  n o t  t o  c r u s h  o r  b r e a k  up t h e  c l u m p s  o f  

c r y s t a l s .

5 . 2  I n f r a r e d  s p e c t r o s c o p y

I n f r a r e d  a b s o r p t i o n  s p e c t r u m  was r e c o r d e d  on a 

S h i m a d z u  m ode l  IR  440 s p e c t r o p h o t o m e t e r .
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