
CHAPTER I I

H IS T O R IC A L

T h e  F a m i l y  P e r i p l o c a c e a e

- 1. I n t r o d u c t i o n  to  P e r i p l o c a c e a e

P e r i p l o c a c e a e  i s  a f a m i l y  o f  about  40-50 genera  and 

a lm o s t  200 s p e c i e s  i n  the  t r o p i c s  and the  warm tem pera te  

r e g i o n s  o f  the  o l d  w o r ld ,  e s p e c i a l l y  t r o p i c a l  A f r i c a  (Shaw, 

1988) .  P l a n t s  i n  t h i s  f a m i l y  a re  i n c o r p o r a t e d  i n  A s c l e p i a -  

daceae by most a u t h o r s .  T h i s ,  however,  i s  c o n s id e r e d  u n j u s 

t i f i e d  by some as t h e se  two f a m i l i e s  a l t h o u g h  a re  c l o s e l y  

r e l a t e d  to  each o t h e r ,  t h e y  s t i l l  have some d i s t i n g u i s h e d  

d i f f e r e n c e s .  A c c o r d in g  t o  H u t c h i n s o n ’ ร c l a s s i f i c a t i o n ,  

P e r i p l o c a c e a e  was s e p a ra te d  as a f a m i l y  i n  o r d e r  A p o cy n a le s ,  

o t h e r  f a m i l i e s  o f  w h ich  i n c l u d e  P lo c o sp e rm a cea e , Apocynac -  

e a e , and A s c l e p i a d a c e a e  (H u t c h in s o n ,  1960).

The d e s c r i p t i o n  o f  p l a n t s  i n  the  P e r i p l o c a c e a e  i s  as 

be low  (Shaw, 1988; D a s sanayake ,1983 ; H u t c h in s o n ,  1 9 6 0 ) : -

P e r e n n i a l  l a t i c i f e r o u s  he rb s  o r  sh rubs  w i t h  w i r y  o f  

s o f t l y  woody s tems,  e r e c t ,  s c r a m b l in g  o r  tw in i n g  ; r o o t s t o c k  

somet imes t u b e r - l i k e  5 f l e s h l y  o r  woody . Leaves  o p p o s i t e ,  

s im p le ,  e n t i r e ,  l i n e a r  to  obova te ,  p i n n a t e l y  ne rved ;  s t i p u l e  

a b se n t ,  bu t  somet imes a noda l  s t i p u l a r  a n n u lu s ,  wh ich  may 

become e n la r g e d ,  i n d u r a t e d  and v a r i o u s l y  d i s s e c t e d .  F low e r s  

b i s e x u a l ,  bu t  somet imes f u n c t i o n a l l y  u n i s e x u a l  and then  

d i o e c i o u s ,  a c t i n o m o r p h i c , 5 -merous,  u s u a l l y  s m a l l ,  r a r e l y
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l a r g e  a n d  s h o w y  . I n f l o r e s c e n c e s  t e r m i n a l  o r  l a t e r a l  c ym e s  ; 

b r a c t s  a n d  b r a c t e o l e s  m i n u t e  . C a l y x  5 , t u b e  s h o r t  o r  

o b s o l e s c e n t ,  v a l v a t e  o r  i m b r i c a t e ,  b u t  o p e n i n g  v e r y  e a r l y .  

C o r o l l a  s y m p e t a l o u s ,  5 - l o b e d  o r - f i d ,  t u b e  s h o r t  o r  s o m e t im e s  

a s  l o n g  a s  o r  l o n g e r  t h a n  l o b e s ;  l o b e s  u s u a l l y  c o n t o r t e d ,  

r a r e l y  . v a l v a t e  o r  i m b r i c a t e ,  o v e r l a p p i n g  i n  b u d  t o  t h e  

r i g h t .  C o r o n a  o f  f i v e  f r e e  l o b e s  o f  v a r i o u s  f o r m  a r i s i n g  

f r o m  b a s e  o f  s t a m e n  f i l a m e n t s ,  s o m e t im e s  o f  l i n e a r  o r  f i l i 

f o r m  s c a l e s ,  r a r e l y  a b s e n t  o r  r e d u c e d  t o  m i n u t e  t u b e r c l e s .  

S t a m e n s  5 , a l t e r n a t i n g  w i t h  t h e  c o r o l l a  l o b e s  a n d  i n s e r t e d  

a t  o r  n e a r  t h e  b a s e  o f  t h e  t u b e ,  f i l a m e n t s  f r e e  a t  t h e  a p e x  

o r  f r o m  t h e  b a s e  ; a n t h e r s  2 - l o c u l a r  , i n t r o s e  , b a s i f i x e d  1 
c o n n i v e n t  a t  t h e  a p e x  a b o v e  t h e  e x p a n d e d  s t y l e - h e a d  ,. l o n g i 

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

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

s h a p e d  p o l l e n - c a r r i e r s  a l t e r n a t i n g  w i t h  t h e  a n t h e r s ,  d e r i v e d  

f r o m  a n d  a t t a c h e d  t o  t h e  s t y l e - h e a d ;  d i s k  a b s e n t .  C a r p e l s  

2 , f r e e  f r o m  e a c h  o t h e r  b u t  u n i t e d  t h r o u g h  t h e  e x p a n d e d  

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

c a r r i e r s ;  o v u l e s  n u m e r o u s ,  m u l t i s e r i a t e  o n  a s i n g l e  a d a x i a l  

p l a c e n t a .  F r u i t s  o f  t w o  f o l l i c l e s ,  t h e s e  p a r a l l e l  o r  d i v e r 

g e n t ,  s o m e t im e s  o n l y  o n e  b y  a b o r t i o n ,  s e s s i l e ,  e l o n g a t e d  t o  

o v o i d  o r  e l l i p s o i d a l ,  s m o o t h ,  w a r t e d  o r  w i n g e d ,  d e h i s c i n g  
l e n g t h w i s e  o n  t h e  a d a x i a l  s i d e ;  s e e d s  c o m p r e s s e d  a n d  o f t e n  
m a r g i n e d ,  m o s t l y  c r o w n e d  w i t h  a  coma o r  l o n g  s i l k y  h a i r s ;  
e n d o s p e r m  p r e s e n t ;  e m b r y o  s t r a i g h t ,  n e a r l y  a s  l o n g  a s  t h e  
s e e d ;  c o t y l e d o n s  f l a t .
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P e r i p l o c a c e a e  i s  d i s t i n g u i s h e d  f r o m  A s c l e p i a d a c e a e  

b y  c h a r a c t e r s  o f  t h e  s t a m e n  a n d  p o l l e n .  T he  f o r m e r  h a v e  

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

l a t t e r  h a v e  t h o s e  o f  c o n n a t e  o n e s  a n d  w a x y  p o l l e n - m a s s e s  

c a l l e d  p o l l i n i a .  T h e  p o l l i n a t i o n  m e c h a n i s m  o f  t h e  t w o  f a m i 

l i e s  i s  u n i q u e .  T h i s  d e a l s  w i t h  a d e v i c e  t o  e n s u r e  c r o s s 

p o l l i n a t i o n  b y  i n s e c t s ,  w h i c h  a l t h o u g h  h i g h l y  s p e c i a l i s e d  i n  

b o t h ,  s t i l l  f u n d a m e n t a l l y  d i f f e r s  i n  s t r u c t u r e .  I n  t h e  

P e r i p l o c a c e a e ,  t h e  p o l l e n  i s  d i s c h a r g e d  o n  t o  t h e  s p o o n 

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

h e a d s  t h e  g l a n d u l a r  b a s e  o f  t h e  c a r r i e r  a d h e r e s  (S h a w ,  
1 9 8 8 ) .  As  f o r  t h e  A s c l e p i a d a c e a e ,  t h e  p o l l e n - m a s s e s  a r e  

a t t a c h e d  b y  c a u d i c l e s  o f  v a r i e d  f o r m  t o  s u t u r e d  c o r p u s c l e s  

d e r i v e d  f r o m  s t y l e - a p e x .  T he  p r o b o s c i s  o r  l e g s  o f  a n  i n s e c t  

a r e  g r a s p e d  b y  t h e s e  p o l l e n - t r a n s l a t o r s  a n d  t h e  p o l l e n -  
m a s s e s  a r e  t h e n  r e m o v e d  ( H e n d e r s o n ,  1 9 7 4 ) .

A c c o r d i n g  t o  " T h e  F a m i l i e s  o f  F l o w e r i n g  P l a n t s "  

( H u t c h i n s o n ,  1 9 6 0 ) ,  50 nam es  o f  g e n e r a  i n  t h e  P e r i p l o c a c e a e  

h a d  b e e n  m e n t i o n e d .  T h e y  a r e  l i s t e d  a s  t h e  f o l l o w i n g  t o g e t h 

e r  w i t h  t h e i r  d i s t r i b u t i o n  (S h a w ,  1 9 8 8 ) .

A e c h m o l e p i s  D e c n e .  ( T r o p i c a l  a n d  S o u t h  A f r i c a )  

A t h e r a n d r a  D e c n e .  ( S o u t h  E a s t  A s i a  , M a l a y  P e n i n 

s u l a  , S u m a t r a ,  J a v a )

A t h e r o l e p i s  H o o k .  f .  ( B u r m a ,  S i a m )

A t h e r o s t e m o n  B l u m e .  ( B u r m a ,  M a l a y a )

B a r o n i e l l a  C o n s t a n t i n  & G a l l a u d .  ( M a d a g a s c a r )
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Baseonema S c h l e c h t e r  & R e n d l e  ( T r o p i c a l  E a s t

A f r i c a )

Batesan thus  N . E . B r .  ( W e s t  A f r i c a )

B ra c h y le p is  H o o k . &  A r n .  ( S o u t h  A m e r i c a )  

Camptocarpus D e c n e .  ( M a d a g a s c a r ,  M a u r i t i u s )  
Ch lorocodon  H o o k . f .  ( T r o p i c a l  A f r i c a )

C h lo ro cya thu s  O l i v .  ( T r o p i c a l  E a s t  A f r i c a )  

Coch lan thus  B a l f . f .  ( S o c o t r a )

C ry p to le p is  R . B r .  ( P a l e o t r o p i c s  )

C ry p to s te g ia  R . B r .  ( M a d a g a s c a r )

D e ca le p is  W i g h t  & A r n .  ( P e n i n s u l a  o f  I n d i a )  

E c ta d io p s is  B e n t h .  ( T r o p i c a l  a n d  S o u t h  A f r i c a )  

Ectad ium  E .M e y .  ( S o u t h  A f r i c a )

F in la y s o n ia  W a l l .  ( I n d o m a l a y a )

Gongylosperma K i n g  & G a m b le .  ( M a l a y  P e n i n s u l a )  

Gonocrypta  B â i l l o n .  ( M a d a g a s c a r )

Gymnanthera R . B r .  ( M a l a y s i a )

Gymnolaema B e n t h .  ( T r o p i c a l  E a s t  A f r i c a )

Harpanema D e c n e .  ( M a d a g a s c a r )

Hemidesmus R . B r .  ( S o u t h  I n d i a ,  S o u t h  E a s t  A s i a ,

M a l a y s i a )

I s c h n o le p is  J u m e l l e  & P e r r i e r .  ( M a d a g a s c a r )  
Macropelma

M a fe k in g ia  B a i l .  ( T r o p i c a l  a n d  S o u t h  A f r i c a )  
Menabaea B a i l .  ( M a d a g a s c a r )

M it o le p is  B a l f . f .  ( S o c o t r a )

M yrio p te ro n  G r i f f .  ( A s s a m  t o  M a l a y  P e n i n s u l a )  
Omphalogonus B a i l .  (W e s t  E q u a t o r i a l  A f r i c a )



P a rq u e t in a  B a i l .  ( W e s t  E q u a t o r i a l  A f r i c a )

Pen tanura  B l u m e . ( B u r m a ,  S u m a t r a )

P e n to p e t io p s is  C o n s t a n t i n  & G a l l a u d .  ( M a d a g a s c a r )  

P e n to p e t ia  D e c n e  ( M a d a g a s c a r )

P e r ip lo c a  L .  ( N o r t h  a n d  T r o p i c a l  A f r i c a ,  O r i e n t ,

E a s t  A s i a )

P h y lla n th e ra  B l u m e .  ( M a l a y  P e n i n s u l a ,  J a v a )  

Raphionacme H a r v .  ( T r o p i c a l  a n d  S o u t h  A f r i c a )  

S c h le c h te r e l la  K .S c h u m .  ( E a s t  A f r i c a )  

s te lm a to c ryp to n

Stomatostemma N . E . B r .  ( S o u t h  E a s t  T r o p i c a l  A f r i c a ,  

S o u t h  A f r i c a )

s t re p to c a u lo n  W i g h t .  & A r n .  ( I n d o m a l a y a )  

Streptom anes  K .S c h u m .  (New G u i n e a )

Symphy'tonema S c h l e c h t e r .  ( M a d a g a s c a r )

Tacazzea  D e c n e .  ( T r o p i c a l  a n d  S o u t h  A f r i c a )  

T a n u le p is  B a l f . f .  ( M a d a g a s c a r )

Te le c tad ium  B a i l .  ( I n d o c h i n a )  

u t le r ia  B e d d . e x  B e n t h .  ( S o u t h  I n d i a )

Zacza tea

Zygoste lm a  B e n t h .  ( S i a m )

2 .  P e r i p l o c a c e o u s  P l a n t s  i n  T h a i l a n d

The  o c c u r e n c e  o f  P e r i p l o c a c e o u s  p l a n t s  i n  T h a i l a n d  
h a d  b e e n  r e p o r t e d  b y  A . K e r r  ( h e  i n c o r p o r a t e d  t h e m  i n  A s c l e -  
p i a d a c e a e )  i n  t h e  F l o r a e  S i a m e n s i s  E n u m e r a t i o  ( 1 9 5 1 )  a n d  b y  

Tern S m i t i n a n d  i n  t h e  T h a i  P l a n t  Names ( 1 9 8 0 ) .  T h o s e  p l a n t s
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i n c l u d e  v a r i o u s  s p e c i e s  a s  s h o w n  b e l o w

A the rand ra  D e c n e .

A. a c u t i f o l i a  D e c n e .

A th e ro le p is  H o o k . f .

A. p ie r r e i  C o s t .

A. p ie r r e i  C o s t . v a r .  g la b ra  K e r r  

L o c a l  n a m e s :  Op c h o e i  t h a o  อบเชยเถๆ ( C e n t r a l ) ;  Op

c h o e i  p a a  อบเชยป่า ( B a n g k o k ) ;  C h u e a k  t h a o  เสือกเถา ( N a k h o n

S a w a n ) ; Kam y a a n  กาหยาน , Kuu  d i n  บุ้ดิน , K h r u e o  k h a o  m a i

เครือเขาใหม่ ( N o r t h e r n ) .

C ry p to le p is  R. B r .  

c .  buchanani Roem. & S c h u l t .

L o c a l names ะ Thao en on เลา เอ็นอ่อน , Muei เม่ีอย ( Cen-

t r a l ) ; Mon teenpe t หมอนตีน เป็ด ( S u r a t t h a n i ); Yaa l i l e n หญ้า

ลิ เลน (P a t t a n i ); Khruea thao e n  เค ร ือ เล า เอ ็น (Ch iang Mai ) ;

K u a n  กวน ( S h a n -M a e  Hong  S o n ) ;  N o - o - m e e  นอออหม่ี ( K a r e n - M a e

Hong  S o n ) ;  T e e n p e t  k h r u e a  ตีน เป็ด เครือ ( N o r t h e r n ) .  

c .  e legans  W a l l ,  e x  G .D o n

L o c a l  n a m e s :  Y a a n  k h e e p h u e n g  ย่านขผึ้ง ( S a t u n ) ;  S e e k o h

สืโคะ ( N a k h o n  R a t c h a s i m a ) .

C ry p to s te g ia  R. B r .

C. g la n d if lo r a  R . B r .

L o c a l  n a m e s :  Daao  p r a d u p  คาวประดับ , B a a n b u r e e  muang

บานบุรีม่วง ( B a n g k o k ) ;  R u b b e r  v i n e .
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F in la y s o n ia  W a l l .

F. m a rit im a  {B l u m e .) B a c k .  = F. obovata  W a l l .

L o c a l  n a m e s :  K r a  p h o h  p l a a  กระเพ าะป ลา ( C h a n t h a b u r i  ) .

Gongylosperma  K i n g  & G a m b le .

G. c u r t i s i i  K i n g  & G a m b le .

G. lanug inosum  R i n d l .

Gymnanthera R . B r .

G. n i t id a  R . B r .

M y rio p te ro n  G r i f f .

M. extensum  ( W i g h t ) K . S c h u m . = M .p an icu la tu m  G r i f f .  
L o c a l  n a m e s :  c h a  em ชะเอม  , K h r u e a  k h a o  khom  l u a n g  

เคร ือ เขาขมหลวNj*, K ha a o  s a a n  ข ้าวส าร ( C e n t r a l ) ;  Khom l u e a n g

ขม เหลือง ( c h i a n g  M a i ) ;  P a a n g  m a i  ป ้างไม ้ ( L u m p a n g ) ;  O i  saam

s u a n  อ้อยสาบสวน , 0 i  s a e n  s u a n  อ้อยแสนสวน ( N o r t h e r n ) ,  Kon

กอน ( S h a n -M a e  Hong  S o n ) .

P e r ip lo c a  L i n n .

P. pu rpu rea  K e r r

s t re p to c a u lo n  W i g h t  & A r n .

ร. ju v e n ta s  ( L o u r . )  M e r r .

L o c a l  n a m e s :  T h a o  p r a s o n g  เทา,ปร ะ ส^ค์ ( P r a c h i n  B u r i  ) ;

C h u k k a r o h i n e e  จ ุกโรห ิน ี 5 N u a i  n a n g  นวยน ั๋ง , N o i  n a n g

นอยนั๋ง ( C h u m p h o n ) ;  T a m ya a h  h a a k  horn ตายานฮากหอม ( N a k h o n

S a w a n ) ;  Y a n g  s a m u t  n o i  หยั๋งสบุทรน้อย ( C h i a n g  M a i ) .

ร .  k l e i n i i  W i g h t  & A r n .

L o c a l  n a m e s :  C h u k k a r o h i n e e  จ ุก โ ร หินี ( C h a i  N a t ) ;  K hee
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L o c a l  names: Due i  d i p  เดือยดิบ (P h a t t h a l u n g ).

ร . tomentosum W ight  v a r .  l a t i f o l iu m  C o s t .

d u e a n  ขื ้ เดือน ( S u r a t  T h a n i  ) ; C h a i  s o n g  ไชสง ( C h a i y a p h u m ) .
ร.  w a l l i c h i i  W i g h t

Te lectad ium  B a i l .

T. edu le  B a i l .

Zygoste lm a  Ben th .  

z . ben tham ii B a i l .

L o c a l  names ะ Op c h o e i  thao  อบเชยเถา (Cha i  Nat)  ;

Khruea khao l u a k  เครีอเขาลวก , Tamyaan tu a  phuu

ดายานเดัวผู้ (Nakhon Sawan) .

3. M e d i c i n a l  P l a n t s  i n  P e r i p l o c a c e a e

Some p l a n t s  i n  the  f a m i l y  P e r i p l o c a c e a e  have been 

used as f o l k  m e d ic in e s  by the  n a t i v e s  i n  v a r i o u s  c o u n t r i e s .  

Those a re  l i s t e d  here  as f o l l o w s :-

Ch lo rocodon sp.

In  Uganda, the  p l a n t  i s  known by the  n a t i v e  name o f  

"Murundo".  The r o o t  o f  the  p l a n t  has a p l e a s a n t  adour  i n 

t e rm e d ia t e  between tho se  o f  v a n i l l i n  and p i p e r o n a l ,  and i s  

s a i d  to  be chewed by the  n a t i v e s  f o r  sween ten ing  the  b r e a t h  

(G o u ld in g  and P e l l y ,  1970) .

C ry p to le p is  buchanani Roem. & S c h u l t .

In  I n d i a  , the  s a n t a l s  make a p r e p a r a t i o n  from the  

p l a n t  wh ich  th e y  g i v e  to  c h i l d r e n  to  cu re  them o f  r i c k e t s .  

They a l s o  combined i t  w i t h  Eupho rb ia  m ic ro p h y lla  ( E u p h o rb ia -
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ceae)  i n  the  f o rm a t io n  o f  a m e d ic in e  t o  be g i v e n  t o  women 

when the  s u p p ly  o f  m i l k  i s  d e f i c i e n t  o r  f a i l s  ( K i r t i k a r  and 

Basu, 1981) .  D e c o c t io n  o f  i t s  stems a r e  used by some r u r a l  

p eo p le  as a cu re  f o r  p a r a l y s i s  ( D u t t a  e t  a l ,  1978).

'D e c a le p s is  h a m ilt o n i i  W ight  & A rn .

The r o o t  o f  t h i s  p l a n t  has a s t r o n g  a r o m a t i c  adour 

and a sweet s a r s a p a r i l l a - l i k e  t a s t e  accompanied by a t i n 

g l i n g  s e n s a t i o n  on the  tongue .  In  I n d i a ,  i t  i s  c o n s id e r e d  

to  be an a p p e t i s e r  and b lo o d  p u r i f i e r  ( C o u n c i l  o f  S c i e n t i f i c  

& I n d u s t r i a l  R esea rch ,  1969) .

Hemidesmus in d ic u s  R .B r .

T h i s  p l a n t  i s  known i n  the  common name o f  " I n d i a n  

S a r s a p a r i l l a " . The r o o t s  o f  the  p l a n t  a re  m e d i c i n a l  and 

c o n s t i t u t e  the  Hemidesmus o r  Anatomul wh ich  i s  o f f i c i a l  i n  

I n d i a n  Pharmacopoe ia ;  t h e y  were one t im e  o f f i c i a l  a l s o  i n  

B .p .  The drug has a c h a r a c t e r i s t i c  f r a g r a n c e  and a r o m a t i c  

sw e e t i s h  t a s t e .  I t  has lo ng  en jo yed  a r e p u t a t i o n  as t o n i c ,  

a l t e r n a t i v e ,  dem u lcen t ,  d i a p h o r e t i c ,  d i u r e t i c  and b lo o d  

p u r i f i e r .  I t  i s  employed i n  n u t r i t i o n a l  d i s o r d e r s ,  s y p h i l i s ,  

c h r o n i c  rheumat ism, g r a v e l  and o t h e r  u r i n a r y  d i s e a s e s  and 

s k i n  i n f e c t i o n s .  I t  i s  a d m in i s t e r e d  i n  the  form o f  powder,  

i n f u s i o n  o r  d e c o c t i o n  as s y ru p .  I t  i s  used as a s u b s t i t u t e  

f o r  S a r s a p a r i l l a  ( f rom Sm ila x  s p p . ) and employed as a v e h i 

c l e  f o r  p o ta s s ium  i o d i d e  and f o r  pu rpo se s  f o r  w h ich  S a r s ap a 

r i l l a  i s  used .  A s y rup  made from the  r o o t  i s  used as a 

f l a v o u r i n g  agent  and the  p r e p a r a t i o n  o f  a s h e rb e t  wh ich  i s
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r e p o r t e d  to  have c o o l i n g  p r o p e r t y  ( C o u n c i l  o f  S c i e n t i f i c  & 

I n d u s t r i a l  R esea rch ,  1969).  The r o o t  i n  c o m b in a t io n  w i t h  

o t h e r  d rugs  i s  p r e s c r i b e d  i n  s n a k e - b i t e  and s c o r p i o n - s t i n g  

bu t  i t  i s  no t  an a n t i d o t e  t o  e i t h e r  snake-venom o r  

s co rp io n -venom  ( K i r t i k a r  and B a su ,1981 ) .

In  a d d i t i o n  to  the  r o o t  o t h e r  p a r t s  o f  the  p l a n t  a re  

a l s o  u s e f u l .  The l e a v e s  a re  good f o r  v o m i t i n g ,  c o l d s ,  

wounds, and leucoderma.  The stems a re  d i a p h o r e t i c ,  d i u r e t i c ,  

l a x a t i v e ;  good f o r  d i s e a s e  o f  the  b r a i n ,  the  l i v e r ,  the  

k id n e y ;  u s e f u l  i n  s y p h i l i s ,  u t e r i n e  c o m p la in t s ,  leu code rm a ,  

p a r a l y s i s ,  cough, asthma; g a r g l e ,  good f o r  t o o th a c h e .  The 

m i l k y  j u i c e  i s  used f o r  r e l i e v i n g  in f l a m m a t i o n  i n  the  eye 

( K i r t i k a r  and Basu, 1981).

M yrio p te ro n  extensum  (W ight)  K.Schum.

In  T h a i l a n d ,  the  r o o t  o f  the  p l a n t  i s  used as an 

e x p e c t o r a n t ,  an a n t i t u s s i v e  and f o r  t r e a tm e n t s  o f  a t h r o a t  

d i s e a s e .  The powdered r o o t  mixed w i t h  w a te r  i s  a l s o  c la im e d  

to  be ta ken  i n t e r n a l l y  f o r  e y e - s o r e  (Sangium Pongboonrod,  

1950) .

P e r ip lo c a  a p h y lla  D ecne .

In  I n d i a ,  the  m i l k y  j u i c e  i s  used as an e x t e r n a l  

a p p l i c a t i o n  to  tumours and s w e l l i n g .  The f l o w e r s  a re  e a te n ,  

and a d e c o c t i o n  o f  the  b a rk  s e r v e s  as a p u r g a t i v e  m e d ic in e .  

The p l a n t  i s  c o n s id e r e d  as a f o d d e r  f o r  came ls  and a cu re  

f o r  p a in s  i n  the  stomach ( K i r t i k a r  and Basu ,  1981) .
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4. Chem ica l  c o n s t i t u e n t s  o f  P e r i p l o c a c e a e

P l a n t s  i n  the  P e r i p l o c a c e a e  a re  found to  c o n t a i n  a 

w ide range o f  c h e m ic a l  c o n s t i t u e n t s :  t r i t e r p e n o i d s ,  s t e r 

o i d s ,  f l a v o n o i d s ,  a l k a l o i d s  and m i s c e l l a n e o u s  compounds. The 

i n t e r e s t i n g  group  i s  a member o f  s t e r o i d s ,  the  c a r d e n o l i d e  

wh ich  i s  c h a r a c t e r i s t i c  to  the  c l o s e l y - r e l a t e d  A s c l e p i a d a c -  

eae .

L i s t e s  o f  compounds found  i n  v a r i o u s  s p e c i e s  o f  t h e  

f a m i l y  P e r i p l o c a c e a e  a re  shown i n  Tab le  2 .1 .

(Compounds w i t h  t h e  a s t e r i s k  a r e  o b t a i n e d  as h y d r o l y s e d  

p r o d u c t s .)

016904
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Table 2.1 Cheaical constituents of Periplocaceae

Botanical origin Plant part Cheaical substance Category References

1. Chlorocodon

c, sp. roots p-aethoxysalicylaldehyde Miscellaneous Mascre 4 Paris, 1947

roots 4 seeds unidentified alkaloids Alkaloid Mascre 4 Paris, 1947

c. 1fkiteii roots p-aethoxysalicylaldehyde Miscellaneous Gailly, 1947

2. Cryptolepis

c. buchanani leaves cryptosin 
cryptanoside A 
cryptanoside B

Cardenolide
R
R

Venkateswara et al, 1989 
Purushothaaan et al; 1988

R R

roots cryptanoside c 
cryptanoside D 
geraanicol docosonate 
buchanin 
saraentogenin 
saraentocyaarin

ท
R

Miscellaneous 
Cardenolide

R
R

R R 
R R 
R R

Kharé 4 Shah, 1983 
Shah 4 Khare, 1981

steas buchananine
1,3,5-0-trinicotinoyl-a-D- 
glucopyranose

Alkaloid
Alkaloid
(glycoside)

Dutta et al, 1978 
■ " 1980

c. sanguinolenta roots cryptolepine
quinoline

Alkaloid
R

(iP ] 1 P r f. P f. fl 1 1951
Dwuna-Badu et al, 1978

unclassified
part

cryptosine Alkaloid Rayaond-Hanet, 1937

i.Cryptostegia

c. grandiflora leaves 4 
steas

cryptograndoside A 

cryptograndoside B

Cardenolide

R

Aebi 4 Reichstein, 1950

R

leaves cryptograndoside c 
16-desacetylanhydro cryp
tograndoside A 
16-desacetylanhydro cryp
tograndoside B

ท
R

ท

R
R

R
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leaves 1 oleandrigenin Cardenolide Doskotch et al, 1972
stems

propionylgitoxigenin It tt
16-anhydrogitoxigenin tt tt
gitoxigenin tt tt
oleandrigenin 3-rhaunoside tt tt

c, nadagascariensis leaves เ oleandrigenin Cardenolide San'duja et al, 1984
stems tt tt

16-anhydrogitoxigenin ท tt
digitoxigenin tt tt
16-anhydrogitoxigenin-3- R tt

rhamnos ide
16-propionylgitoxigenin-3 ท tt

-rhamnos ide
14,16-dianhydrogitoxigenin B R

-3-rhaanoside
6-sitosterol Sterol Douis et al, 1985
lup-20(29)-en-3B-ol Triterpenoid R
lup-20(29|-en-3-one ท tt
3B-hydroxyurs-12-en-28-oic n tt

acid

i.Decalepis

D. haailtonii roots 4-aethoxyresorcylaldehyde Miscellaneous Rao and Iyengar, 1923
a-aayrin Triterpenoid Murti i Seshadri, 1941c
B-aayrin tt tt
B-aayrin acetate tt 8
lupeol R tt
inositol R Murti 1 Seshadri, 1941a
2,4-HO (MeO) CgHjCHO tt Murti k. Seshadri, 1941b

b.Finlaysonia

F. obovata leaves a-aayrin acetate Triterpenoid Pradhan k Mukhopadhyay,1985
B-aayrin acetate tt tt
stigaasterol Sterol tt

bark lupeol acetate Triterpenoid tt

leaves 1 bark B-sitosterol Sterol tt
ursolic acid Triterpenoid tt

6.3esidesiius

H. indicus twigs desinine Steroid Obérai et al, 1985
(glycoside)

roots 2-hydroxy-4-aethoxy- Miscellaneous Dutta et al, 1938
benzaldehyde

heaidesaol Sterol tt
heaidosterol Sterol ท
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heaidosterol Sterol It

a-aayrin Triterpenoid Padhy et al, 1973
B-aayrin It It

B-amyrin acetate R R

lupeol R It

lupeol acetate rt Padhy et al, 1973
lupeol octaconsanoate R ft

hexatriacontane « It

O-sitosterol Sterol Chatterjee h Bhattacharyya, 
1955

roots,leaves, cholesterol Sterol Heble 1 Chadha,.1978
stens c

canpesterol R It

16-dehydropregnenolone Steroid R

leaves rutin Flavonoid
(glycoside)

Subraaanian à Nair, 1968

f.Henabea

If. venenata roots menabein Cardenolide Rayaond-Haaet, 1936
nenabegenin ท Frerejacque, 1959

8.Pentopetia

p. androsaenifolia bark periplocynarin Cardenolide Golab et al, 1959
digitoxigenin แ ท
cyaarin R II

periplogenin rt

y.Periploca

p. aphylla C25H42°3 Resin alcohol Chopra et al, 1937

above ground lupeol Triterpenoid Hitsuhashi 4 Tominoto,1971
part oleanoic acid It tt

aaslinic acid R R

B-sitosterol B-O-glucopy- Sterol ท

-ranoside (glycosides)

p. calophylla twigs calocin Steroid
(glycoside)

Srivastava et al, 1982

calocinin It Sethi et al, 1988
plocin ท Deepak et al, 1985a
plocigenin Steroid R

plocinine Steroid
(glycoside)

Deepak et al, 1985b

locin 1 Deepak et al, 1986
ionohydroxyolean-12-ene-28 Triterpenoid Srivastava et al, 1983
-carboxylic acid 
dihydroxyolean-12-ene-28- R R

-carboxylic acid 
2,3,23-trihydroxyolean-12- 
ene-28-carboxylic acid

R R
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P. graeca wood. bark periplocin Cardenolide Stoll 1 Renz, 1939
leaves, seed Koaissarenko 4 Bagirov, 1969

bark periplocymarin « Solaculu 4 Herraan, 1931

leaves,stems rutin Flavonoid Melin, 1963, 1961

- leaves isoquercitin R Koaissarenko 4 Bagirov,1969
astragal in ส R

esculentin glycoside « Melin, 1961

twining parts quercetin glycoside n Tronchet 4 Melin, 1952

stems cyanidin R Melin, 1975
peonidin R R

bark scopoletin Coumarin Koaissarenko 4 Bagirov,1969
unidentified coumarin R R

4-aethoxysalicylaldehyde Miscellaneous Solaculu et al, 1935

leaves,stems chlorogenic acids Melin, 1963, 1951
leaves isochlorogenic acid Melin, 1961

neochlorogenic acid R

stems ursolic acid Triterpenoid Zorina et al, 1966

P, laevigata stems,roots B-sitosterol Sterol Askri et al, 1982
lupeol Triterpenoid R

a-amyrin R R

stems 3-amyrin « ท

roots B-amyrin acetate R R

periplocadiol Sesquiterpene Askri et al, 1989

P, nigrescens roots strophanthidin Cardenolide Marks et al, 1975
strophanthidin glycoside R R

cymarin B R

wood strophanthidol B Schenker et al, 1951

wood 16B-hydroxystrophanthidin*
convallotoxin*

» Berthold et al, 1965a
R R

16-acetoxystrophanthidin* R Berthold et al, 1965b
16-dehydrostraphanthidin R R

3-0-digitoxosyl-16-denydro
-strophanthidin*

R R

3-0-rhaanosyl-16-acetoxy- 
strophanthid in*

B R

B-sitosterol-B-D-glucoside Steroid Marks et al, 1975
a-aayrin Triterpenoid R

_________________

B-amyrin R R
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leaves isorhoifolin Flavonoid Ogundaini i Okafor, 1987
apigenin ท tt
ursolic acid Triterpenoid ท

p.sepiuH root bark 3-0-f 2-0-acetyl-B-D-digit- Steroid Itokawa et al, 1988a
alo-pyranosyl(l->41-6-D- 
cyaaropyranoside] 20-0-{S- 
D-gluoopyranosyl(1->6)-Û-D 
glucopyranosyl (l->2) B-D- 
digitalopyranoside) of 
preg-5-ene-3C,16a,20(S)- 
tr io l and preg-5-ene-3fl,
20 (s)-diol

(glycoside)

preg-5-ene-3B,16B,20(H)- 
tr io l 20-O-B-D glucopyra
nosyl (l->6I-B-D-glucopyr- 
anosyl (l->2)-fl-D-digital- 
opyranoside

R «

preg-5-ene-3B,20(S)-diol 
3-0-[B-D-digitalopyranosyl 

( l->4 ) 8-D-cymaropyrancside] 
20-0-[B-D-glucopyranosyl 
(l->6)-B-D-glucopyranosyl 
(1->2)B-D- digitalopyrano- 
s ide i

R ท

cortex preg-5-ene-3B-20a-diol 
20-0-B-D-glucopyranosyl 
(l->6j-B-D-glucopyranosyl 
( l->2 l-B-D-digitalopyrano- 
side

R Sakuaa et al, 1909

antituao r periplocosides A,B and c ท Itokawa et al, 1988b
fraction periplocosides M,D,E,L,N ท ■ 1988c

periplocosides J ,K,p,0 R ’ 1988d

cortex and periplocin Cardenolide Koaissarenko et al, 1983
young scopoletin Couaarin R
seedlings 4-aethoxysalicylaldehyde Miscellaneous Shoji et al, 1967

3-sitosterol Sterol R

B-sitosterol fi-D-glucoside Steroid ît
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The F l a v o n o id s

1. I n t r o d u c t i o n  to  F l a v o n o id s

F l a v o n o id s  r e p r e s e n t  one o f  the  most numerous and 

w id e sp re ad  group o f  n a t u r a l  c o n s t i t u e n t s .  They a re  p h e n o l i c  

d e r i v a t i v e s  c o n t a i n i n g  f i f t e e n  ca rbon  atoms i n  t h e i r  b a s i c  

n u c le u s .  Such ca rbons  a re  a r ranged  i n  a C 0 - C 3 ~Cg c o n f i g u r a 

t i o n  t h a t  i s  two a r o m a t i c  r i n g s  l i n k e d  by a t h r e e  ca rbon  

u n i t  w h ich  may o r  may no t  form a t h i r d  r i n g .  F o r  c on ven ien ce  

the  r i n g s  a re  l a b e l l e d  A ,B  and c  and the  i n d i v i d u a l  ca rbon  

atoms a re  r e f e r r e d  to  by a numbering system wh ich  u t i l i z e s  

o r d i n a r y  num era ls  f o r  the  A -  and C - r i n g s  and "p r im ed"  numer

a l s  f o r  the  B - r i n g .  The common s t r u c t u r e s  o f  f l a v o n o i d s  a re  

based on the  n u c le u s  o f  f l a v a n  o r  2 - p h e n y l  benzopyran  (1) 

w h ich  c o n t a i n s  a py ran  r i n g  as the  C - r i n g .

(1) f l a v a n

N a t u r a l l y ,  f l a v o n o i d s  o c cu r  more commonly i n  the  

form o f  g l y c o s i d e  than  o f  f r e e  ag ly co n e  and O - g l y c o s i d e s  a re  

found more f r e q u e n t l y  than  C - g l y c o s i d e s  . These compounds 

can be found i n  a l l  p a r t s  o f  the  h i g h e r  p l a n t s  ะ r o o t  5 stem, 

l e a f  1 f l o w e r  , p o l l e n  , f r u i t  , seed , wood and ba rk

A c c o r d in g  to  t h e i r  n a t u r a l  o c cu ren ce  , f l a v o n o i d s  can be
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rega rded  i n t o  two g roups as the  ma jo r  f l a v o n o i d s  and the  

m ino r  ones.  The fo rm er  wh ich  o c cu p ie d  the  m a j o r i t y  o f  

n a t u r a l  f l a v o n o i d s  i n c l u d e  f l a v o n e  , f l a v o n o l s  1 and an tho -  

c y a n i d i n s  t o g e t h e r  w i t h  t h e i r  g l y c o s i d e s  termed an tho -  

c y a n in s  . The l a t t e r  a re  the  o t h e r s  such as f l a v a n o n e  , 

d i h y d r o f l a v o n o l s , c h a l c o n e s ,  au rones ,  e t c .  The c l a s s i f i 

c a t i o n  o f  t h e se  compounds i n t o  the  i n d i v i d u a l  g roups  was 

d e s c r i b e d  i n  the  l a t e r  s e c t i o n .

2. C l a s s i f i c a t i o n  o f  F l a v o n o id s

F l a v o n o id s  a re  c l a s s i f i e d  a c c o r d in g  to  the  o x i d a t i o n  

l e v e l  o f  the  C 3  u n i t  i n  t h e i r  m o le c u le  as the  f o l l o w i n g : -

2.1 A n th o c y a n id i n s

The c o n s t i t u t i o n  common to  a l l  - a n t h o c y a n id in s  i s  the  

2 - p h e n y lb e n z o p y r y l i u m  o r  f l a v y l i u m  s t r u c t u r e  (.2 ) ะ

( 2 ,) f l a v y l i u m  c a t i o n

The h y d r o x y l a t i o n  p a t t e r n s  i n  n a t u r a l  a n t h o c y a n id in s  

may be c l a s s i f i e d  i n t o  the  t h r e e  b a s i c  p igment  g roups  o f  

p e l a r g o n i d i n  (3.), c y a n i d i n  (4) and d e l p h i n i d i n  (.5 ) , a l l  o f  

wh ich  a re  h y d r o x y l a t e d  i n  3 - ,  5 - ,  and 7 - p o s i t i o n  i n  common, 

d i f f e r  o n l y  i n  the  number o f  B - r i n g  h y d r o x y l s .  Because o f  

t h e i r  i o n i c  c h a r a c t e r ,  b o th  t h e  i n t e n s i t y  and shade  o f
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c o l o u r  o f  a n t h o c y a n id i n s  v a r y  w i t h  changes i n  pH. The number 

o f  h y d r o x y l  g roups  i n  the  B - r i n g  i s  a l s o  c o r r e l a t e d  w i t h  

c o l o u r  p r o p e r t i e s .  In  a c i d  s o l u t i o n  (m e th a n o l -H C l ), p e l a r -  

g o n i d i n  w i t h  one B - r i n g  h y d r o x y l s ,  i s  o r a n g e - r e d ,  c y a n i d i n  

w i t h  two i s  magenta and d e l p h i n i d i n  w i t h  t h r e e  i s  mauve. 

These t h r e e  a n t h o c y a n id in s  t o g e t h e r  w i t h  t h r e e  m e th y la ted  

d e r i v a t i v e s ,  p e o n id i n  (J3) , p e t u n i d i n  ( 7 . ) ,  and m a l v i d i n  ( 8 .), 

a re  v e r y  w ide sp read  i n  n a t u r e ;  o f  t h e s e ,  c y a n i d i n  i s  the 

most common (R ib e r e a u -G a y o n , 1 9 7 2 ) .

(3.) p e l a r g o n i d i n ;  R = H 

(4) c y a n i d i n ;  R = OH 

(5.) p e o n id i n ;  R = 0 CH3

(.6 ) d e l p h i n i d i n ;  R = R ’ = H

(7) p e t u n i d i n ;  R=CH3 , R ’ =H 

( 8 .) m a l v i d i n ;  R=R’ =CH3

G l y c o s y l a t i o n  o f  a n t h o c y a n id i n s  p roduce s  an th o cya -  

n i n s ,  the  m a j o r i t y  o f  wh ich  o c c u r  i n  th e  d i s s o l v e d  s t a t e  i n  

the  c e l l  sap o f  f l o w e r s ,  f r u i t s ,  and o t h e r  p l a n t  o rgan s .  The 

suga r  components wh ich  have been f r e q u e n t l y  found i n  n a t u r a l  

a n th o c y a n in s  a re  g lu c o s e ,  rhamnose, g a l a c t o s e  and g e n t i o b i -  

ose .  The a t ta chm en t  o f  suga rs  i s  found  i n  a m a j o r i t y  o f  

c a se s  to  be a t  p o s i t i o n  3 and l e s s  f r e q u e n t l y  a t  p o s i t i o n  5. 

(Ge issman, 1962) .
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2.2 F la v o ne s  and F l a v o n o l s

The f l a v o n e  n u c le u s  i s  2 -p hen y lb en zo p y ro ne  (9) and 

t h a t  o f  the  f l a v o n o l  i s  3 - h y d r o x y f l a v o n e  (10) .

The f l a v o n e s  w i d e l y  d i s t r i b u t e d  i n  the  ang io spe rm s ,  

f o r  examples ,  a re  a p ig e n in  (11) and l u t e o l i n  (12.). T r i c i n  

(13.) , on the  c o n t r a r y ,  i s  common o n l y  i n  g r a s s e s .  F la v o ne  

i t s e l f ,  wh ich  has no s u b s t i t u e n t  i n  e i t h e r  benzene r i n g s  and 

wh ich  o c cu r  i n  P r im u la ,  i s  one o f  the  l e s s  common member o f  

t h i s  c l a s s  and so i s  c h r y s i n  ( 5 , 7 - d i h y d r o x y f l a v o n e ), a 

c o n s t i t u e n t  o f  the  heartwood o f  s p e c i e s  o f  P in u s .

As to  the  f l a v o n o l s ,  the  most w id e sp read  o f  a l l ,  

a l s o  o f  a l l  f l a v o n o i d s ,  i s  q u e r c e t i n  ( 1 1 ), e s p e c i a l l y  b e ing  

one o f  the  p r i n c i p a l  p h e n o l i c  c o n s t i t u e n t s  o f  p l a n t s .  Kaemp- 

f e r o l  (15) and m y r i c e t i n  (16) a re  a l s o  w i d e l y  d i s t r i b u t e d .  

M é t h y l a t i o n  o f  the  OH groups a l s o  o c cu r ;  the  b e s t  known 0 -  

m e th y la t e d  d e r i v a t i v e  i s  i s o r h a m n e t in  (1_7) , wh ich  i s  p r e s e n t  

i n  the  p o l l e n  o f  some p l a n t s  (R ib e r e a n -G a y o n , 1972) .
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(11) a p ig e n in ;  R=R’ =H

(12) l u t e o l i n ;  R=OH, R ’ =H

(13) t r i c i n ;  R=R’ =OCH3

(14) q u e r c e t i n ;  R=OH , R ’ =H

(15) k a em p fe ro l ;  R=R’ =H

(16) r a y r i c e t i n ;  R=R’ = OH

(17) i s o r h a m n e t i n  ; R=OCH3 , R ’ =H

Common f l a v o n e s  and f l a v o n o l s ,  a l t h o u g h  w id e sp re ad  

i n  f l o w e r  p e t a l s ,  do no t  c o n t r i b u t e  to  t h e i r  c o l o u r . However , 

f l a v o n o l s  make some c o n t r i b u t i o n  i f  t h e y  a re  m e th y l a t e d  o r  

have unusua l  g l y c o s i d i c  p a t t e r n s .  I t  must be emphaz ised  t h a t  

a l t h o u g h  f l a v o n e s  do no t  c o n t r i b u t e  d i r e c t l y  t o  f l o w e r  

c o l o u r ,  th e y  can a c t  as c o -p igm en ts  i n t e n s i f y i n g  the  c o l o u r  

o f  y e l l o w  f l a v o n o l s  , c h a l c o n e s  and au rones  . C o l o u r l e s s  

f l a v o n e s  and f l a v o n o l s  appear  to  p r o v i d e  "body" t o  w h i t e ,  

cream and i v o r y - c o l o u r e d  f l o w e r s .  The majo r  c o n t r i b u t o r s  to  

t h i s  phenomenon a re  k aem p fe ro l  and q u e r c e t i n  (Goodwin and 

M e r ce r ,  1983) .  In g e n e r a l  f l a v o n e s  and f l a v o n o l s  make no 

c o n t r i b u t i o n  to  f r u i t  c o l o u r s  a l t h o u g h  t h e y  a re  w i d e l y  

d i s t r i b u t e d  i n  f r u i t .  F l a v o n o l s  a l s o  o c cu r  w i t h  g r e a t  f r e 

quency i n  l e a v e s .

G l y c o s y l a t i o n  o f  f l a v o n e s  and f l a v o n o l s  may o c cu r  

th rough  e i t h e r  0 -  o r  C - g l y c o s i d i c  l i n k a g e s  bu t  O - g l y c o s i d e s  

i s  more f r e q u e n t l y  encoun te red .  S i x  m ono sa c cha r id e s  commonly
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found i n  O - g l y c o s i d i c  c o m b in a t io n  a re  g lu c o s e ,  g a l a c t o s e ,  

g l u c o r o n i c  a c i d ,  x y l o s e ,  rhamnose, and a r a b in o s e ;  sophorose  

i s  the  most common f o r  d i s a c c h a r i d e s  (Harbo rne  e t  a l ,  1975) .  

U s u a l l y  the  suga r  r e s i d u e  i n  f l a v o n o l  g l y c o s i d e s  i s  a t t a c h e d  

a t  p o s i t i o n  3, a se cond  s u g a r  r e s i d u e  i f  p r e s e n t ,  b e in g  

f r e q u e n t l y  i n  p o s i t i o n  7. U n l i k e  what i s  so u s u a l  i n  th e  

a n t h o c y a n in s , g l y c o s y l a t i o n  a t  p o s i t i o n  5 i s  e x t r e m e ly  r a r e .  

In  case  o f  f l a v o n e s ,  wh ich  l a c k  o f  OH group a t  p o s i t i o n  3, 

the  p r i n c i p a l  known g l y c o s i d e s  have a s u g a r  r e s i d u e  a t  

p o s i t i o n  7, but  a number o f  5 - g l u c o s i d e s  a re  known (R ib e -  

rean -Gayon ,  1972) .

2.3 F lavanones  and D i h y d r o f l a v o n o l ร

The f l a v a n o n e s  a re  d e r i v e d  from the  f l a v o n e s  by 

e l i m i n a t i o n  o f  the  doub le  bond i n  the  c e n t r a l  h e t e r o c y c l e .  

N a r i n g e n in  ( 1_8) and e r i o d i c t y o l  (19.) ? r e l a t e d  r e s p e c t i v e l y  

to  a p ig e n i n  and l u t e o l i n ,  a re  the  b e s t  known. The f l a v a n o n e s  

a re  f a i r l y  w i d e l y  d i s t r i b u t e d ,  e s p e c i a l l y  i n  h i g h e r  p l a n t s  

such as Rosaseae ,  Ru taceae ,  G lum inosae ,  Compos i tae ,  H yd ro -  

p h y l l a c e a e  and P in a ce a e ,  and i n  the  F e rn  f a m i l y ,  P o l y p o d i a c -  

eae (Ge issman, 1962) .

D i h y d r o f l a v o n o l s , a l s o  known as f l a v a n o n o l s ,  a re  3- 

h y d r o x y f l a v a n o n e s . T a x i f o l i n  (2J3) o r  d i h y d r o q u e r c e t i n ,  f o r  

example ,  i s  a w e l l  known hear twood  c o n s t i t u e n t  o f  many 

t r e e s ,  p a r t i c u l a r y  gymnosperms, and has more r e c e n t l y  been 

found i n  f l o w e r s  e . g .  P e tu n ia  and l e a v e s  e . g .  Rhododendron,

i n  g l y c o s i d i c  form.
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( 18) n a r i n g e n i n ;  R=R’ =H

(19) e r i o d i c t y o l ; R=H, R ’ =OH

(20) t a x i f o l i n ;  R=R’ =OH

2.4 Cha lcone s

C ha lcone s  a re  c h a r a c t e r i z e d  by t h e i r  p o s s e s i o n  o f  a 

t h r e e  ca rbon ,  a, 8 - u n s a t u r a t e d  c a r b o n y l  system wh ich  j o i n s  

the  two a r o m a t i c  r i n g s  t o g e t h e r .  The number ing o f  p o s i t i o n s  

i n  c ha lc o ne  i s  r e v e r s e d  from the  system used f o r  o t h e r  

f l a v o n o i d s  w h ic h  p o s s e s s  h e t e r o c y c l i c  r i n g .  The p o s i t i o n s ^ i n  

the  A - r i n g  a re  numbered by the  p r imed numera ls  w h i l e  the 

unpr imed ones a re  f o r  t h a t  i n  the  B - r i n g .

2 3

( 2 1 ) c h a l c o n e

Cha lcone s  and f l a v a n o n e s  a re  i n t e r c o n v e r t i b l e  by 

a c i d  o r  a l k a l i  c a t a l y s e d  r i n g - c h a i n  t au tom er ism .  Bo th  o f  

them a re  g e n e r a l l y  c o n s id e r e d  t o  be the  immedia te  p r e c u r s o r s  

o f  common f l a v o n o i d s .  C ha l cone s  a re  o f  r e l a t i v e l y  i n f r e q u e n t  

o c cu ren ce  i n  the  p l a n t  k ingdom. They a re  y e l l o w  p igm en ts ,  

the  p re sence  o f  wh ich  can e a s i l y  be dem ons t ra ted  i n  p e t a l s  

by e xpo s in g  them to  ammonia vapou r  when the  c o l o u r  changes



d r a m a t i c a l l y  from y e l l o w  to  red .  N a t u r a l l y  o c c u r i n g  c h a l c o n e  

a re  a l l  h y d r o x y l a t e d  t o  a g r e a t e r  o r  l e s s e r  e x t e n t ;  the  

p a r e n t  compound cha lc o ne  (2_1) i t s e l f  i s  no t  known as a 

n a t u r a l  p r o d u c t .  The A - r i n g  s u b s t i t u t i o n  p a t t e r n  i s  u s u a l l y  

based on the  p h l o r o g l u c i n o l  sys tem  ( 2 ’ , 4 ’ , 6 ’ - t r i h y d r o x y ). 

The B - r i n g  most commonly e x h i b i t s  a 4-mono, 3 , 4 - d i - , o r  

3 , 4 , 5 - t r i h y d r o x y l a t i o n  p a t t e r n  (Harbo rne  e t  a l ,  1975) .  

Examples o f  t h i s  c l a s s  a re  b u t e i n  (22) and o k a n in  (.23 ) , bo th  

o f  them n a t u r a l l y  o c cu r  i n  e i t h e r  f r e e  s t a t e  o r  g l y c o s i d e s .

2 .5  D ih y d r o c h a l c o n e s

D ih y d r o c h a l c o n e s  (2j4) r e l a t e  d i r e c t l y  t o  th e  c h a l -  

cones  and can be d e r i v e d  t h e r e f r o m  by r e d u c t i o n  o f  the
V

c h a l c o n e  a, 13-double bond. The A - r i n g  o f  n a t u r a l  d i h y d r o -  

c h a l c o n e  i s  commonly s u b s t i t u t e d  i n  the  p h l o r o g l u c i n o l  

h y d r o x y l a t i o n  p a t t e r n  and the  B - r i n g  u s u a l l y  shows t h e  4-  

mono o r  3 , 4 - d i h y d r o x y l a t i o n  p a t t e r n .  The number ing sys tem  o f  

t h i s  c l a s s  f o l l o w s  t h a t  used f o r  c h a l c o n e  (Harbo rne  e t  a l ,

1 9 7 5 )  . 2 3

(24) d ih y d r o c h a l c o n e
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2 . 6  Aurones

Aurones  (2j)), l i k e  c h a l c o n e ,  i s  d i f f e r e n t  from the 

common f l a v o n o i d s  i n  the  t h r e e  c a rbon  u n i t  wh ich  l i n k s  the  

two benzene r i n g s .  But  i n s t e a d  o f  a l i n e a r  c h a in  i n  case  o f  

c h a l c o n e ,  such u n i t  i s  i n  the  form o f  a p e n t a c y c l i c  r i n g .  

The normal number ing system a p p l i e s  t o  t h i s  group o f  com

pound: p o s i t i o n s  on the  A - r i n g  a re  i d e n t i f i e d  by unpr imed 

numbers and tho se  o f  the  B - r i n g  by p r im ed  numbers. Note t h a t  

i n  au rones  p o s i t i o n  4 c o r r e s po n d s  b i o s y n t h e t i c a l l y  t o  p o s i 

t i o n  5 o f  o t h e r  h e t e r o c y c l i c  f l a v o n o i d s .  I n c lu d e d  i n  t h i s  

c l a s s  a re  " a u r o n o l "  (.26) d e r i v a t i v e s  d i s t i n g u i s h e d  by the  

p re sen ce  o f  a methoxy group i n  p l a c e  o f  the  c a r b o n y l  g roup .

(25 ) aurone (26 ) a u ro n o l

Au rones ,  the  c o n s p i c u o u s l y  c o l o u r e d  compounds, have 

been found i n  a v a r i e t y  o f  y e l l o w  f l o w e re d  s p e c i e s ;  the  

p re sence  o f  them can be d e t e c t e d  by some method as used f o r  

c h a l c o n e s .  However, the  au rones  a re  no t  r e s t r i c t e d  to  f l o r a l  

t i s s u e  but  have been o b t a in e d  from ba rk ,  wood and l e a v e s  as 

w e l l  (Harborne  e t  a l ,  1975) .  Examples  f o r  t h i s  c l a s s  are  

s u l p h u r e t i n  (2_7) wh ich  o c cu r  i n  y e l l o w  f l o w e r  o f  Cosmos 

su lp h u reu s  Cav.  and a u r e u s in  (28.) i n  y e l l o w  A n t ir rh in u m

m a ja l is  L i n n .
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OH OH

OH

(27 ) s u l p h u r e t i n (28) a u r e u s in

2 .7 L e u c o a n th o c y a n id in s

Compounds wh ich  a re  c o n ve r t e d  i n t o  a n t h o c y a n id i n s  by 

b e ing  b o i l e d  w i t h  aqueous o r  a l c o h o l i c  h y d r o c h l o r i c  a c i d  a re  

termed l e u c o a n t h o c y a n id i n s ,  the  s t r u c t u r e  o f  wh ich  based on 

the  f  l a v a n - 3 , 4 - d i o l  (.29.) . These compounds a re  monomer o f  

p r o a n t h o c y a n i d i n s , the  c o l o u r l e s s  s u b s ta n c e s  i s o l a t e d  from 

p l a n t s  when hea ted  w i t h  a c i d  form a n t h o c y a n id i n s .  Examples 

o f  t h i s  c l a s s  a re  l e u c o p e l a r g o n i d i n  (3.0), l e u c o c y a n i d i n  (31) 

and l e u c o d e l p h i n i d i n  ( 3J2 ) .

(29 ) f l a v a n  3 , 4 - d i o l (30 ) l e u c o p e l a r g o n i d i n ;  R=R’ =H 

(31) l e u c o c y a n i d i n ;  R=OH, R ’ =H 

(32 ) l e u c o d e l p h i n i d i n ;  R=R’ =OH
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2 . 8  C a t e c h in s

Under the  d e s i g n a t i o n  " C a t e c h in "  a re  grouped the  

p o l y h y d r o x y f l a v a n - 3 - o l s .  The b e s t  known member i s  c a t e c h i n  

(3 3 ) .  the  c h i e f  c o n s t i t u e n t  o f  " g a m b i r - c a t e c h in "  from 

บทc a r ia  gam bir (H un t . )  Roxb.

OH

(33 ) c a t e c h i n

B e s id e s  t h e se  8  c l a s s e s  o f  compounds wh ich  p o s se s s  

r e l a t i v e l y  u n i f o rm  s t r u c t u r e  o f  Cg-Cg-Cg c o n f i g u r a t i o n  and 

a re  c o n s id e r e d  as norma l f l a v o n o i d s  , t h e r e  a re  some com

pounds hav ing  s p e c i a l i s e d  s t r u c t u r e s  wh ich  a re  c l o s e l y  

r e l a t e d  to  tho se  o f  the  norma l f l a v o n o i d s  and th e y  a re  a l s o  

i n c l u d e d  i n  the  f l a v o n o i d  g ro u p in g .  These g roups  o f  such 

compounds a re  : -

I s o f l a v o n o i d s

The s t r u c t u r e  o f  i s o f l a v o n o i d s  d i f f e r  f rom those  o f  

o t h e r  f l a v o n o i d  compounds i n  the  a t ta chm en t  a t  a r o m a t i c  B 

r i n g  t o  the  Cg u n i t .  The b ranched  Cg-Cg-Cg s k e l e t o n  as a 

b a s i c  s t r u c t u r a l  f e a t u r e  o f  t h e se  compounds i s  shown i n  (34) 

I s o f l a v o n o i d s  a re  i n c l u d e d  many c l a s s e s  o f  n a t u r a l  p r o d u c t s .  

The w e l l  e s t a b l i s h e d  members o f  t h i s  group a re  i s o f l a v o n e s  

( 3_5 ) , i s o f  la v ano nes  (3.6), r o t e n o i d s  (3_7), p t e r o c a r p a n s  ( 38 ) .
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and coumestans (39.). The v a r i o u s  c l a s s e s  o f  i s o f l a v o n o i d  a re  

a c c o r d in g  to  t h e i r  o x i d a t i o n  l e v e l .  The s t r u c t u r a l  d i s p l a y e d  

i n  t h e se  compounds i s ,  i n  f a c t ,  g r e a t e r  th an  e x i s t i n g  i n  the 

norma l f l a v o n o i d  s e r i e s  (Harbo rne  e t  a l ,  1975) .

Neo f l a v o n o i d s

The term n e o f l a v o n o id  was f i r s t  used t o  d e s c r i b e  the  

group  o f  n a t u r a l  p r o d u c t s  w i t h  a 4 - a r y l  chroman s k e l e t o n  

(40.). However, the  o p en - c h a in  compounds, the  d a l b e r g i o n e s  

( 41 ) and the  3 , 3 - d i a r y l  p ropenes  (4l2) have been i n c l u d e d  i n  

the  n e o f l a v o n o id  c l a s s ,  i n  l i n e  w i t h  the  a s s ig nm en t  o f  2 ’ -
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h yd ro x y ch a l c o n e  (43.) and o f  a n g o le n s in  (44.) to  the  f l a v o n o i d  

and i s o f l a v o n o i d  c l a s s e s  r e s p e c t i v e l y .  A c c o r d in g  to  t h e i r  

s t r u c t u r a l  t y p e ,  n a t u r a l  n e o f l a v o n o id s  a re  d i v i d e d  i n t o  f i v e  

g roups  and th e y  a re :  4 - a r y l c o u m a r i n s , n e o f l a v e n e s ,  d a l b e r i -  

q u i n o l s ,  4 - a r y l c h ro m o ne s  and coum ar ic  a c i d s  (Harbo rne  e t  a l ,

1975).

( £ 0 ) 4 - a r y l  chroman s k e l e t o n

(43 ) 2 ’ - h y d ro x y x h a l c o n e (44.) a n g o le n s in
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B i f l a v o n o i d s

The compounds i n  t h i s  group c o n t a i n  two u n i t s  o f  

f l a v o n o i d  m o le cu le  l i n k e d  t o g e t h e r  th rough  e i t h e r  a c a rb on -  

c a rb on  bond o r  a ca rbon -oxygen  bond. Types o f  f l a v o n o i d  

m o i e t i e s  may be b i f l a v o n e s ,  f l a v a n o n y l - f l a v o n e s , b i f l a v a -  

nones ,  and o t h e r s .  Most o f  known b i f l a v o n o i d s  a re  d im er  o f  

a p i g e n i n  and t h e i r  d e r i v a t i v e s ,  wh ich  can be d i v i d e d  i n t o  7 

g roups  a c c o r d in g  to  t y p e s  o f  i n t e r f l a v o n y l  l i n k a g e  (Harborne  

e t  a l  1 1975 ) .

T ab le  2 .2  Types o f  ma jo r  b i f l a v o n o i d s

Type I n t e r f l a v o n y l  l i n k a g e

The a g a t h i s f l a v o n e  group C 6 - C 8 "

The c u p r e s s o f l a v o n e  group C 8 - C 8 "

The am en to f la vone  group C 3 ’ - C 8 "

The r o b u s t a f l a v o n e  group C 3 ’ -C6"

The h i n o k i f l a v o n e  group C 4 ’ - 0 - C 6 "

The o c h n a f la v o n e  group C3 ’ -0 -C3

The g a r c i n i a  b i f l a v o n o i d s C3-C8"

( 4 5 ) a g a t h i ร f 1  aVO ne
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3. B i o s y n t h e s i s  o f  f l a v o n o i d s

The e s t a b l i s h m e n t  o f  f l a v o n o i d  b i o s y n t h e s i s  i s  based 

on e a r l i e r  r e s u l t s  f rom r a d i o a c t i v e  t r a c e r  s t u d i e s  in  v iv o , 

c o n f i r m e d  w i t h  more r e c e n t  d a t a  o b t a i n e d  a t  t h e  e n z ym ic  

l e v e l  in  v i t r o .  I t  becomes dem ons t ra ted  t h a t  a l l  c l a s s e s  o f  

f l a v o n o i d s  a re  b i o s y n t h e t i c a l l y  c l o s e l y  r e l a t e d ,  d e r i v i n g  

t h e i r  two component a r o m a t i c  r i n g s  f rom d i f f e r e n t  pa thways .  

The pheny lp ropane  r e s i d u e ,  wh ich  i n c l u d e s  the  B - r i n g  and C 3  

u n i t ,  a r i s e s  f rom  p - c o u m a r i c  a c i d ,  i t s e l f  fo rm ed  v ia  the  

s h i k im a t e  pathway. The A - r i n g ,  on the  o t h e r  hand, i s  b a s i c a -  

a l y  d e r i v e d  f rom  a c e t a t e  u n i t  t h r o u g h  a c e t a t e - m a l o n a t e  

pathway (Goodwin e t  a l ,  1983).

The f i r s t  common i n t e r m e d i a t e  i n  t h e  pa thw ay  i s  a 

c h a l c o n e ,  the  f o r m a t i o n  o f  w h ich  c a t a l y z e d  by enzyme c h a l -  

cone s y n th a se .  A c h a l c o n e  c o n v e r t  to  an i s o m e r i c  f l a v a n o n e  

by t h e  f u n c t i o n  o f  e n z ym e  c h a l c o n e  i s o m e r a s e .  The 

c h a l c o n e / f l a v a n o n e  i s om e rs  d i s p l a y  the  s i g n i f i c a n c e  r o l e  i n  

t h e  s y n t h e s i s  s i n c e  t h e y  a r e  c e n t r a l  i n t e r m e d i a t e s  f rom  

w h i c h  o t h e r  f l a v o n o i d s  o r i g i n a t e .  The b i o s y n t h e t i c  

r e l a t i o n s h i p s  o f  the  f l a v o n o i d s  a re  i l l u s t r a t e d  i n  f i g u r e  

2.1 (Harborne  e t  a l ,  1982) .

F u r t h e r  m o d i f i c a t i o n  may o c c u r  a t  v a r i o u s  s t a g e s  

r e s u l t i n g  i n  ะ a d d i t i o n a l  ( o r  r e d u c e d )  h y d r o x y l a t i o n ;  

m é t h y l a t i o n  o f  h y d r o x y l  g roups  o r  o f  the  f l a v o n o i d  n u c le u s ;  

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

n u c le u s ;  d im e r i z a t i o n  ( to  p roduce  b i f l a v o n o i d s ); b i s u l f a t e

I '1 5s A
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f o r m a t i o n ;  and most im p o r t a n t l y  g l y c o s y l a t i o n  o f  h y d r o x y l  

g r o u p s  ( t o  p r o d u c e  f l a v o n o i d  O - g l y c o s i d e s )  o r  o f  t h e  

f l a v o n o i d  n u c le u s  ( to  produce  f l a v o n o i d  C - g l y c o s i d e s ).
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( - ) -E p ic c te c h in

F ig u r e  3 .1  B io s y n t h e t ic  i n t e r r e la t io n s h ip  o f  f la v o n o id s
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The F la vanone s

1. I n t r o d u c t i o n  t o  F la v ano ne s

F l a v a n o n e s  a r e  r e g a r d e d  t o  be a member o f  m in o r  

f l a v o n o i d s  a c c o r d i n g  t o  t h e i r  n a t u r a l  o c c u r e n c e .  These  

c o m p o u n d s  a r e  b a s e d  u p o n  t h e  s t r u c t u r e  o f  2 - p h e n y l  

b en zopy ran -4 -one  (4_6), wh ich  i s  f l a v a n o n e  i t s e l f .  The p a re n t  

compound ,  a c o l o u r l e s s  s u b s t a n c e ,  i s  n o t  known t o  be 

n a t u r a l l y  o c c u r i n g ;  t h e  s i m p l e s t  p l a n t  f l a v a n o n e  has  a 

h yd ro xy  group a t  p o s i t i o n  7 (4_7 ) . F la v a no ne s  a re  i s o m e r i c

w i t h  c h a l c o n e s  from wh ich  th e y  can be o b t a in e d  s y n t h e t i c a l l y  

and from wh ich  t h e y  a r i s e  b i o s y n t h e t i c a l l y . S in c e  c a rb o n - 2  

o f  t h e  f l a v o n o i d  m o le c u l e  i s  a c e n t r e  o f  a sym m e try ,  two 

i s o m e r i c  fo rm s  o f  each  s t r u c t u r e  a r e  p o s s i b l e .  Mos t  o f  

n a t u r a l  o c c u r i n g  f l a v a n o n e s  a re  l a e v o r o t a t o r y  and thu s  they  

be long  to  the  same (2S) c o n f i g u r a t i o n a l  s e r i e s .  (Harbo rne  e t  

a l ,  1975).
i  3'

( 46) R = H

(47) R = OH



39

2. C h e m is t r y  o f  F la vanones

C h e m i c a l l y  f l a v a n o n e  d i f f e r s  f rom f l a v o n e  i n  be ing  

s a t u r a t e d  be tween  c a rb o n  2 and 3 and t h u s  l a c k i n g  th e  

c o n j u g a t i o n  o f  a d o u b le  bond be tween  t h e  c a r b o n y l  g r o u p ,  

c o n ju g a te d  w i t h  the  A r i n g ,  and the  2 -p h e n y l  g roup  (B r i n g ) .  

C o n se q u en t ly ,  i n  case  o f  uv a b s o r p t i o n  f l a v a n o n e s  ab so rb  a t  

c om pa ra t iv e  s h o r t  w ave leng th s  and h y d r o x y l a t i o n  i n  the  2 - 

p h en y l  group has v e r y  l i t t l e  i n f l u e n c e  on the  p o s i t i o n s  o f  

maximum a b s o r p t i o n  o f  f l a v a n o n e s .

The d i h y d r o p y r o n e  r i n g  o f  f l a v a n o n e s  i s  f a r  more 

u n s t a b l e  than the  pyrone  r i n g  o f  f l a v o n e s  o r  f l a v a n o l s  and 

i s  ap t  t o  open between 0 ( p o s i t i o n  1) and CH ( p o s i t i o n  2 ) ,  

g i v i n g  a c h a l c o n e  com pound .  F l a v a n o n e s  i n  an a l k a l i n e  

s o l u t i o n  a re  r e a d i l y  c o n ve r t e d  to  c h a l c o n e s  by r i n g - f i s s i o n .  

On the  c o n t r a r y  c h a l c o n e s  i n  an a c i d  medium a re  c o n v e r t e d  to  

f l a v a n o n e s .

There had been e xpe r im en t s  p o in t e d  ou t  t h a t  when the 

5 - h y d r o x y l  group i s  p r e s e n t  i n  the  f l a v a n o n e ,  the  c h a l c o n e -  

f l a v a n o n e  tau tom er ism  i s  s t r o n g l y  on th e  s i d e  o f  the  f l a v a 

none ( Geissman , 1 962 ) . T h i s  i s  owing to  the  r e s u l t i n g  hyd rogen  

bond ing  s t a b i l i z a t i o n  o f  the  r i n g  (48) .
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(48) (49)

The 4 - c a r b o n y l  group o f  the  f l a v a n o n e  shows t y p i c a l  

c a r b o n y l  r e a c t i o n s ,  g i v i n g  an o x im e ,  and t h e  3 -m e th y l e n e  

group i s  a c t i v e .

The  b e h a v i o u r  o f  f l a v a n o n e s  t o w a r d  a l k a l i  i s  

d i f f e r e n t  f r o m  t h a t  o f  f l a v o n e s ,  g i v i n g  0 -  

h yd roxyace tophenone  and benza ldehyde  d e r i v a t i v e s  ( 4 9 a ) when 

the  c o n c e n t r a t i o n  o f  a l k a l i  i s  r e l a t i v e  low ,  and c o r r e s p o n d 

in g  d e r i v a t i v e s  o f  pheno l  and c in n a m ic  a c i d  when s t r o n g e r  

a l k a l i  i s  u sed  f o r  t h e  d e c o m p o s i t i o n  ( 4 9 b ) . F l a v a n o n e s  

decompose ,  how eve r ,  i n t o  b e n z a l d e h y d e ,  a c e t i c  a c i d  and 

pheno l  when a s t r o n g l y  a l k a l i n e  r e a c t i o n  m ix t u r e  i s  hea ted  

d r a s t i c a l l y  ( 49a + 49b ) . The f i r s t  s t e p  o f  the  d e c o m p o s i t i o n  

r e a c t i o n  can  be r e g a r d e d  t o  be r i n g - o p e n i n g  g i v i n g  a 

c h a l c o n e  d e r i v a t i v e .

Among c o l o u r  r e a c t i o n s  used f o r  the  q u a l i t a t i v e  t e s t s  

f o r  f l a v o n o i d s ,  the  most u s e f u l  r e a c t i o n  i s  t h a t  o f  Sh inoda  

i n  wh ich  a compound o r  a s u i t a b l y  p re p a re d  p l a n t  e x t r a c t  i s  

t r e a t e d  w i t h  magnesium and 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 ,  

u s u a l l y  i n  e t h a n o l i c  s o l u t i o n .  The p o s i t i v e  t e s t  i s  i n d i c a t -
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ed by the  q u i c k  d e v e lo p in g  o f  c h a r a c t e r i s t i c  c o l o u r s ,  and 

th e  s u b s e q u e n t  a d d i t i o n  o f  more a c i d  o r  magnes ium o f t e n  

causes  m o d i f i c a t i o n  o f  the  c o l o u r  i n  a manner c h a r a c t e r i s t i c  

o f  t h e  compound b e i n g  e x a m in e d .  The t e s t  i s  g e n e r a l l y  

s t r o n g l y  p o s i t i v e  f o r  f l a v o n o l s ,  f l a v a n o n e s ,  and f l a v a n o -  

n o l s ,  p ro d u c in g  p i n k ,  c h e r r y - r e d ,  c r im son  o r  o c c a s i o n a l l y  

i n k - b l u e  c o l o u r s .  Sh inoda  found t h a t  some xan thone  d e r i v a 

t i v e s  a l s o  r e a c t  p o s i t i v e l y .  F l a v o n e s  w h i c h  l a c k  t h e  3- 

h yd ro xy  s u b s t i t u e n t  respond w i t h  the  p r o d u c t i o n  o f  much l e s s  

s t r i k i n g  c o l o u r s .  The c h a r a c t e r i s t i c  y e l l o w - o r a n g e  t o  r e d -  

o range  shade s  g i v e n  by t h i s  c l a s s  o f  compounds make i t  

p o s s i b l e  t o  d i s t i n g u i s h  them f rom  f l a v o n o l  and f l a v a n o n e  

d e r i v a t i v e s ,  the  c o l o u r  o f  wh ich  a re  deeper  and more in t e n s e  

(Ge issman, 1962 ) .

3 . S t r u c t u r e s  o f  n a t u r a l l y  o c c u r i n g  f 1 a v a n o n e ร

The n a t u r a l l y  o c c u r i n g  f l a v a n o n e s  w i l l  be t r e a t e d  

a c c o r d in g  to  t h e i r  B - r i n g  h y d r o x y l a t i o n  p a t t e r n  as f o l l o w s  

(Harborne  e t  a l ,  1975 ;1982 ) : -

3.1 F la vanones  l a c k i n g  B - r i n g  h y d r o x y l s

The s i m p l e s t  member o f  t h e  g r o u p ,  a l s o  o f  t h e  

n a t u r a l  f l a v a n o n e s ,  i s  7 -h yd roxy  f l a v a n o n e  (4,7) w h ic h  was 

i s o l a t e d  f r o m  two  s p e c i e s  o f  L e g u m i n o s a e  and  one  o f  

C o m p o s i t a e .  o t h e r  members  may be c o n s i d e r e d  a s  t h e  

d e r i v a t i v e s  o f  t h i s  c om pound  b y  h y d r o x y l a t i o n ,  

m é th o x y l a t i o n ,  m é t h y l a t i o n ,  p r é n y l a t i o n ,  c o m b in a t i o n  w i t h  

s u g a r  m o l e c u l e ( s )  and o t h e r s .  An i n t e r e s t i n g  c a s e  i s  t h e
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p r é n y l a t i o n  o f  the  p a re n t  compound on the  A - r i n g  wh ich  i s  

c h a r a c t e r i s t i c  o f  the  Leguminosae.  P r é n y l a t i o n  o f  p o s i t i o n  8  

a f f o r d s  f l a v a n o n e  (.50) w h i l e  p r é n y l a t i o n  a t  bo th  p o s i t i o n s  6  

and 8  g i v e s  ( 5JL) . O va l  i c h rom ene  (5_2) and i s o l o n c h o c a r p i n  

(53.), the  d im e th y l  chromenof l a v a n o n e s , a re  the  p r o d u c t s  o f  

c y c l i z a t i o n  o f  the  p r e n y l a t e d  f l a v a n o n e .

I n  a d d i t i o n  t o  t h e  p r e n y l a t e d  one s  t h e  

unu sua l  a l k y l a t e d  f l a v a n o n e  was a l s o  found i n  a 

Leguminosae.  T h i s  compound i s  p u r p u r i n ( 5_4 ) from 

purpu rea .

h i g h l y  

member o f  

Teph ro s ia

( 54)

The s im p l e s t  f l a v a n o n e  t h a t  b ea r s  the  p h l o r o g l u c i n o l  

h y d r o x y l a t i o n  p a t t e r n  on th e  A r i n g  i s  p i n o c e m b r i n  (55)  

wh ich  has been r e p o r t e d  from s e v e r a l  p l a n t  f a m i l i e s  such as 

P in a c e a c ,  Rosaceae ,  Leguminosae ,  and Compos i tae .  I t s  n a t u r a l
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d e r i v a t i v e s  o c c u r  i n  v a r i o u s  forms ะ the  7 - r h a m n o s id e , the

7 - n e o h e s p e r i d o s i d e , 5 -and  7 -m e th y l  e t h e r s  o f  p i n o c e m b r i n  

named a l p i n e t i n  (5.6) and p i n o s t r o b i n  (.57.) r e s p e c t i v e l y ,  and

(55) Rx = R 2  = H

(56) R i  = CH3  , R 2  = H

( 5 7 )  R 2  = H , R 2  = C H 3

( 5 8 )  R 1  = R 2  = C H 3

S e v e r a l  C -m e th y l  d e r i v a t i v e s  o f  p i n o c e m b r i n  have 

been r e p o r t e d  f rom n a t u r e .  Examples o f  such compounds a re  

s t r o b o p i n i n  (5_9) from F i l i c i n a e  and P in a c e a e ,  c r y p t o s t r o b i n  

( 60) from P in a ce a e  and M yr ta ceae ,  and d e sm e tho xym a t te u c in o l  

(61) f rom F i l i c i n a e ,  M y r ta ceae ,  Anonaceae , and Leguminosae .

(59) R]_ = CH3 , R 2  = R 3  = H 

(60 ) R 1  = R2 .= H, R 3  = CH 3

(61) Rj  = R3 = CH3 , R 2  = H

I n  c a s e  o f  p r é n y l a t i o n ,  m o s t  o f  p i n o c e m b r i n  

d e r i v a t i v e s  have been found i n  members o f  Leguminosae and 

Com pos i tae .  Examples a re  6 - p r e n y lp in o c e m b r in  and g l a b r a n i n  

( 6  2 ) . I n  a d d i t i o n  t o  t h e  p r e n y l a t e d  p i n o c e m b r i n  i t s  

c y c l i z a t i o n  p r o d u c t ,  the  d im e th y l ch rom en o f la v an on e  (6.3), has 

a l s o  been r e p o r t e d  from n a tu r e .

5 ,7  d im e t h y l p in o c e m b r in  (58) .
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(62) (63)

3.2 F la vanones  h a v in g  one B - r i n g  h y d r o x y l  

The s im p l e s t  member o f  t h i s  group i s  l i q u r i t i g e n i n  

o r  7 ,4  ’ - d i h y d r o x y  f l a v a n o n e  w h ic h  has been r e p o r t e d  f rom 

s e v e r a l  legumes (.64.) • I t s  n a t u r a l l y  o c c u r i n g  g l y c o s i d e s  

i n c l u d e  the  4 ’ - O - g l u c o s i d e  named l i q u i r i t i n  (6J5), the  7 -0 -  

g l u c o s i d e  and the  7 - 0 - d i g l u c o s i d e .

( M )  R = H 

(65) R = G lc

P r e n y l a t e d  d e r i v a t i v e s  o f  l i q u i r i t i g e n i n  wh ich  are  

5 -d eo x y f la v an o n e  have been r e p o r t e d  t o  be found i n  n a tu r e ;  

t h e y  a re  b a v a c h in i n  ( 6 _6 ), b a v a c h in  (JT7 ) , i s o b a v a c h in  ( 6 8 .), 

sophoranone (J59) and sopho ranochromene (7_0). A l l  o f  th e se

compounds o c cu r  i n  members o f  Leguminosae.
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C - A l k y l a t i o n  o f  t h e  n a r i n g e n i n  o c c u r s  i n  s e v e r a l  

p l a n t s  t o  p r o v i d e  v a r i o u s  d e r i v a t i v e s  su ch  as 6 - C - B - D -  

g lu c o p y r a n o s y l  d e r i v a t i v e  from L i l i a c e a e ;  f a r r e r o l  (7_2) from 

E r i c a c e a e ,  M y r taceae  and F i l i c i n a e ;  m a t t e u c i n o l  ( 73 ) from 

F i l i c i n a e  and E r i c a c e a e  ; 8 - C - p r e n y l n a r i n g e n i n  f r o m  

Compos i tae  ; and c a j a f l a v a n o n e  (74.) from Leguminosae.

(73) Rx = ท2 - R3 = CH3

In a d d i t i o n  to  the  compounds ment ioned  above t h e r e  

i s  a f l a v a n o n e  wh ich  i s  a new member o f  the  r a r e  f l a v o n o i d  

g roup  h a v in g  o n l y  2 ’ - h y d r o x y l a t i o n  on th e  B r i n g .  T h i s  

member i s  known as h a p l a n t h i n  (7_5 ) , i s o l a t e d  from a v a r i e t y  

o f  H ap lan thus te n ta c u la tu s  (A c a n th a c e a e ).

( 75)
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T h e  m o s t  w i d e l y  o c c u r i n g  o f  a l l  f l a v a n o n e s  i s  

n a r i n g e n i n  ( 71 ) . I t s  t h r e e  m o n o - O - m e t h y l  and two d i - O -

m e t h y l  d e r i v a t i v e s  a r e  known t o  o c c u r  n a t u r a l l y .  The  f o r m e r  

a r e  t h e  7 - m e t h y l  e t h e r  named s a k u r a n e t i n ,  t h e  4 ’ m e t h y l  

e t h e r  named i s o s a k u r a n e t i n  and 5 - 0  m e t h y l  n a r i n g e n i n .  The  

l a t t e r  i n c l u d e  n a r i n g e n i n  -  5 , 7 - d i m e t h y 1 e t h e r  a n d  

n a r i n g e n i n - 7 - 4 ’ d i m e t h y l  e t h e r .

( i n
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3 . 3  F l a v a n o n e s  h a v i n g  two B - r i n g  h y d r o x y l s  

The s i m p l e s t  f l a v a n o n e  o f  t h i s  s e r i e s  i s  b u t i n  o r  

7 , 3 ’ , 4 ’ -  t r i h y d r o x y f  l a v a n o n e  (7.6) w h i c h  h a s  b e e n  r e p o r t e d  

f r o m  L e g u m i n o s a e  a n d  A n a c a r d i a c e a e . I t s  g l y c o s i d i c  f o r m s  

i n c l u d e  i s o c o r e o p s i n  ( t h e  7 - 0 - g l u c o s i d e ),  i s o m o n o s p e r m o s i d e  

( t h e  3 ’ - O - g l u c o s i d e ) and b u t r i n  ( t h e  7 , 3 ’ - d i - O - g l u c o s i d e ).  

O t h e r  r e l a t e d  5 - d e o x y f l a v a n o n e s  a r e  p l a t h y m e n i n  ( 7 7 ) ,  8 -

m e t h o x y b u t r i n , and i s o o k a n i n  ( I S ) .

(76)  R = R ’ = H

(77 )  R = OH, R ’ = H

(78) R = H, R ’ = OH

A c o m p l e x  s e r i e s  o f  C - a l k y l a t e d  f l a v a n o n e s  , a l l  

p o s s e s i n g  t h e  3 ’ , 4 ’ - m e t h y l - e n e d i o x y  f u n c t i o n ,  h a s  b e e n  

s t u d i e d .  The  compounds  a r e  f r o m  M i l e t t i a  o v a l i f o l i a  and  a r e  

o v a l i c h r o m e n e - A  ( ] _ $ _ ) ,  o v a l i c h r o m e n e - B  (80.)) o v a l i f l a v a n o n e - C

( 81 ) and o v a l i f l a v a n o n e - D  (8_2 ) .

(79)  R = OCH3

(80)  R = H

(81)  R = H

(82)  R =
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E r i o d i c t y o l  (8j3 ) , w h i c h  o c c u r s  w i d e l y  i n  f l o w e r i n g  

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

f l a v a n o n e s .  Among i t s  known g l y c o s i d e s  a r e  e r i o d i c t i n  ( t h e

7 - 0 - r h a m n o ร i d e ) e r i o c i t i n  ( t h e  7 - 0 - r u t i n o ร i d e  ) a n d  

n e o e r i o c i t r i n  ( t h e  7 - 0 - n e o h e s p e r i d o s i d e  ) a l o n g  w i t h  an  

u n u s u a l  g l y c o s i d e ,  t h e  5 , 3 ’ - d i - O - g l u c o s i d e .

The  m o n o m e th y l  e t h e r s  o f  e r i o d i c t y o l  r e p o r t e d  f ro m  

n a t u r e  a r e  h o m o e r i o d i c t y o l  (84.) a n d  h e s p e r i t i n  (8_5). The  

l a t t e r  i s  a w e l l  known c o n s t i t u e n t  o f  C i t r u s  w h e re  i t  o c c u r s  

a s  t h e  7 - 0 - r u t i n o ร i d e  ( h e s p e r i d i n )  a n d / o r  a s  t h e  7 - 0 -  

n e o h e s p e r i d o s i d e  ( n e o h e s p e r i d i n ) .

0R (83) R = R* = H

( M )  R =CH3 , R ’ = h

0  (85 )  R = H, R ’ = CH3

T h e  known d i m e t h y l  e t h e r s  o f  e r i o d i c t y o l  i n c l u d e  

p e r s i c o g e n i n , ( t h e  7 , 4 ’ d i m e t h y l  e t h e r )  w i t h  i t s  5 - 0 -  

g l u c o s i d e  named p e r s i c o n i n ,  t h e  7 , 3 ’ - d i m e t h y l  e t h e r  and t h e  

7 , 3 ’ d i m e t h y l - 4 ’ - Y , Y - d i m e t h y l  e t h e r .

C i t r o m i t i n (  8 6 .) , one o f  t h e  m ost  h i g h l y  m e t h o x y l a t e d  f l a v o -  

n o i d s  known,  i s  5 , 6 , 7 , 8 , 3 ’ , 4 ’ -  h e x a m e t h o x y f l a v a n o n e  arid was  

f o u n d  a l o n g  w i t h  t h e  5 - d e m e t h y l  d é r i v â t i v e  ( 8_7 ) i n  t h e  p e e l

o f  C i t r u s .
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( 8 6 ) R = C H 3

(87) R = H

Two C - m e t h y l  d e r i v a t i v e s  o f  e r i o d i c t y o l  a r e  known:  

c y r t o m i n e t i n , t h e  6 , 8 - d i - C - m e t h y l  d e r i v a t i v e  w h i c h  o c c u r  as  

a g l u c o s i d e  i n  f e r n s ;  and t h e  6 - C - m e t h y l  d e r i v a t i v e  w h i c h  

was i s o l a t e d  a s  t h e  7 - 0 - g l u c o s i d e . The  p r e n y l  d e r i v a t i v e  o f  

e r i o d i c t y o l  was  a l s o  r e p o r t e d  f r o m  n a t u r e ,  a n d  i t  i s  7-  

m e t h o x y - 8 - p r e n y l  e r i o d i c t y o l .

The  l a s t  g r o u p  o f  f l a v a n o n e s  h a v i n g  two B - r i n g  h y d r o x 

y l s  e x h i b i t  e i t h e r  t h e  2 ’ , 5 ’ -  o r  t h e  2 ’ , 4 ’ -  p a t t e r n .  O n l y  

one  member  o f  t h e  f o r m e r  t y p e  h a s  b e e n  f o u n d  a n d  i t  i s  

5 , 7 , 2 ’ , 5 ’ -  t e t r a h y d r o x y f l a v a n o n e  w h i c h  o c c u r s  i n  I n u l a

c a p p a .  A s  f o r  t h e  l a t t e r  t y p e  t h e  m e m b e r s  i n c l u d e  

a r t o c a r p a n o n e  (.8 8 ) ,  s t e p p o g e n i n  ( 8_9 ) , s t e p p o s i d e  ( t h e  7 - 0 -  

g a l a c t o s i d e  o f  s t e p p o g e n i n ) ,  7 - h y d r o x y l  -  5 , 2 ’ , 4 ’

t r i m e t h o x y l f l a v a n o n e  (90.) and a r j u n o n e  (9jl ) .

( 8 8 ) R i= C H 3 , R 2= R 3= R4 = H

( 8 9 ) R 4= R 2  = R 3  = R 4  = H

( 90)  R 4= o h , R 2= R 3= R4 = CH 3

( 9 1 )  R 1 = R 2 = R 3 = R 4 = C H 3
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S e v e n  c o m p o u n d s  a r e  a l s o  known a s  t h e  a d d i t i o n a l  

members o f  t h i s  t y p e .  A l l  o f  them h a v e  b e en  i s o l a t e d  f ro m  

members o f  t h e  L e g u m i n o s a e ;  two f r o m  S o p h o r a  and f i v e  f ro m  

F l e m i n g i a .  The  c o n s t i t u e n t s  o f  S o p h o r a  a r e  k u r a r i n o n e  ( 92 ) 

and  n o r . - k u r a r i n o n e  ( 93 ) . T h o s e  o f  F l e m i n g i a  i n c l u d e  f l e m i -  

f l a v a n o n e - A  (94.) , f l e m i c h i n - D  (9.5 ) 1 f l e m i c h i n - E  ( 96.) , f l e m i -  

c h i n - A  (9J7) and f l e m i f l a v a n o n e - C  w h i c h  i s  c o n c l u d e d  t o  be an 

e n a n t i o m e r  o f  f l e m i c h i n - D  on t h e  b a s i s  o f  i t s  o p t i c a l  r o t a 

t i o n .

(92) R = H

(93) R = CH3

(94.) ( 9_5_ )
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(96) (97)

3.4 Flavanones having th ree B - r in g  hydroxy l 

On ly  two such compounds are known. Compound (98) 

o cccu rs  in  the fe rn  w h i le  compound (9_9) was found in  a 

Legume.

och3

(98) Rx = R2 = H

(99) Ri  = = OCH3Rhamnose, R3
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