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Abs t rac t  

A r a r e  f lavone ,  Genkwanin, was i s o l a t e d  by column and 

prepard t ive  t h i n  l a y e r  chromatography o f  a chloroform e x t r a c t  

of  the  leaves of Vernonia f a s c i c u l a t a  Nichx. Spec t ra l  s t u d i e s  

( N M R ,  I R ,  U V  and 14s) and a comparison with d a t a  f o r  c l o s e l y  

re1 a t e d  compounds has been made. 
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866 NARAIN 

INTRODUCTION 

Dur ing  t h e  search f o r  p h y s i o l o g i c a l l y  a c t i v e  compounds f rom 

Vernonia f a s c i c u l a t a  Michx, a r a r e  f l avone ,  Genkwanin, was 

i s o l a t e d  and c h a r a c t e r i z e d  f rom a c h l o r o f o r m  e x t r a c t  o f  t h e  

leaves o f  t h e  p l a n t  . 
the  l i t e r a t u r e  i s  incomplete ( o n l y  few r e p o r t s  o f  i n c o n s i s t e n t  

1 Genkwanin s p e c t r a l  da ta  as r e p o r t e d  i n  

uv da ta ,  Tab 

da ta  o f  t h i s  

t u r a l l y  s im i  

e 2 ) .  I wish t o  r e p o r t  here a d d i t i o n a l  s p e c t r a l  

uncommon f l a v o n e  and i t s  d i f f e r e n t i a t i o n  f rom s t r u c -  

a r  f l avones .  Th is  compound has n o t  been r e p o r t e d  
2 p r e v i o u s l y  as c o n s t i t u e n t  of vernonia f a s c i c u l a t a  Michx 

EXPERIMENTAL 

A l l  m.p. 's were taken on a Fisher-Johns apparatus. I R  

spec t ra  were recorded w i t h  Beckman IR-12 and Perk in-Elmer 2378 

model number I R  spect rophotometers.  The samples were measured 

as K B r  p e l l e t s .  NMR spec t ra  were taken  on Var ian A-60 and JOEL- 

100 MHz ins t rumen ts .  A l l  spec t ra  were taken  i n  DMSO-d6 w i t h  TMS 

as an i n t e r n a l  s tandard.  The p o s i t i o n s  o f  the  s i g n a l s  a r e  g i ven  

i n  6 s c a l e  w i t h  t h e  i n t e r n a l  s tandard  resonance s i g n a l  s e t  a t  

0.0, c o u p l i n g  constants  ( J )  are  expressed i n  Hz. For m u l t i p l e t s  

t 5 e  values g i v e n  rep resen t  the  c e n t e r  o f  t h e  s i g n a l s .  UV spec t ra  

were measured i n  MeOH and E t O H  on Cary-14, 15 spect rophotometers.  

Mass spec t ra  were ob ta ined  on Perkin-Elmer-Hi t a c h i  model RMU-6E 

spec t romete r  a t  70 eV. 
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GENKWANIN 

RESULTS AND DISCUSSIONS 

86 7 

Genkwanin, 1 ,  has m.p. 292-295" ( l i t .  ,3-9 282-283", 287-290", 

283-284", 280", 282", 285", 273-275"), analyzed f o r  C16H1205 and 

parent ion a t  284. 

OH 0 
1 

A 60 MHz NMR of genkwanin (Table 1 )  had a s i n g l e t  a t  6 3.8 

( 3 H )  revelaing the presence of a methoxyl group.  Two s h a r p  

doublets a t  6 6.4 and 6.8 (J=2.5 H z )  and a s i n g l e t  a t  6 7.0 

were assigned t o  protons a t  C-6, C-8, and C-3, respectively.  Ad- 

d i t i ona l ly ,  two doublets a t  8.0 ( J=8 .5  H z )  and 7.1 ( J=8 .5  H z )  

accounted-for the four  protons of ring B a t  C'2, C'3, C'5, and 

C'6 and cons t i tu ted  an A2B2 system. The two s ing le t s  a t  6 13.0 

and  6 10.4 which disappeared when shaken with D20 confirmed the 

p ro tons  on the two hydroxyl groups. The former i s  typical o f  a 

C-5 hydroxyl g r o u p  hydrogen bonded t o  the carbonyl group a t  C-4 

while the l a t t e r  could be due to  an i so la ted  hydroxyl group any- 

where e l s e  in  the rings.  The absence of a cha rac t e r i s t i c  signal 

f o r  the  C-2 p r o t o n  excluded an isoflavonoid f o r  genkwanin 

Moreover, a careful account of a l l  the s igna ls  in the M l R  implied 

the  subs t i tu t ions  t o  be a t  C-7 and C'-4, the  l a t t e r  i s  s a t i s fy ing  

the  requirements of an A2B2 system. 

10 

10 . 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
2
4
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



868 

TABLE 1 

Proton Magnetic Resonance Data of Genkwanin in DF1SO-d6 

Signal posit ion J (Hz) Number o f  Proton 
( 6 )  Protons Posit  ion 

3.8 ( s )  

6.4 ( d )  

6 .8  ( d )  

6.8 ( s )  

7.0 ( d )  

8.0 ( d )  

10.4 ( s )  

13.0 ( s )  

3H 

2.5 1 H  

2 . 5  1 H  

1 H  

8.5 2H 

8.5 2H 

1 H  

1 H  

-0ch3 
C- 6 

C- 8 

c-3 

C'-3,  C'-5 

C'-2, C'-6 

-OH 

C-5 OH 

Chel ated to  

C-4-CzO 

Chemical Sh i f t s  a r e  given on t he  6 sca l e .  The symbols " s "  and 
" d " ,  a r e  used to  r e f e r  t o  s i n g l e t s  and doublets.  

Other possible s t ruc tu res  which would f i t  the data can a l so  be 

postulated and a re  represented by 2 ,  3, and 4. 
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GENKWANIN 869 

0 
4 

The l a c k  o f  a c h a r a c t e r i s t i c  uv band a t  l o n g e r  wave leng ths  

(370-430 nm)" e x c l u d e d  t h e  p o s s i b i l i t y  o f  a s t r u c t u r e  w i t h  an 

aurone 3 o r  cha lcone  4 s k e l t o n .  Fu r the rmore ,  genkwanin d i d  n o t  

f o r m  any r e d  o r  o range c o l o r  w i t h  sod ium methox ide  c h a r a c t e r i s t i c  

o f  aurones o r  c h a l  cones. 

A ba thoch ron i i c  s h i f t  o f  60 nm i n  t h e  presence o f  sod ium 

methox ide  w i t h o u t  any decrease i n  i n t e n s i t y  i s  d i a g n o s i t c  o f  

a f r e e  C ' - 4  h y d r o x y l  group i n  genkwanin. O f  t h e  130 f l a v o n e  

and f l a v o n o l  u l t r a v i o l e t  s p e c t r a  done i n  t h e  presence of  sod ium 

ir iethoxide, 47 had a 40-60 nm ba thoch romic  s h i f t  f o r  band I w i t h -  

o u t  a decrease i n  t h e  i n t e n s i t i e s .  A l l  o f  t h o s e  e x c e p t  t h r e e  

were f l a v o n o i d s  c o n t a i n i n g  C ' - 4  h y d r o x y l  g roups  . A compar- 

a t i v e  s t u d y  o f  t h e  ba thoch romic  s h i f t  o f  genkwanin w i t h  a c a c e t i n  

2 i s  i n c l u d e d  i n  t h e  T a b l e  2. However, t h e  r e p o r t e d  uv d a t a  o f  

genkwanin were n o t  c o n s i s t e n t  ( T a b l e  3 ) .  

10  
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GENKWANIN 873 

The I R  spectrum o f  genkwanin had c h a r a c t e r i s t i c  peaks a t  

3270 (OH), 1650 and 1692 cm-' (chromone) comparable t o  l i t e r a -  

t u re "  values o f  1655 and 1680 cm-' f o r  t h e  chromone system. 

Other peaks a t  1575 ( s = s t r o n g ) ,  1488 ( s ) ,  1440 (w=weak), 1379 

(rn=rnedium), 1330 ( m ) ,  1280 (w), 1270 ( m ) ,  1210 ( 5 )  and 825 ( m )  

cm f u r t h e r  suppor ted t h e  general s t r u c t u r e .  -1 

Genkwanin showed t h e  presence of an i n t e n s e  mo lecu la r  i o n  
t 4- 

( M  284); an ( M  - 1 )  i o n  o f  u n c e r t a i n  o r i g i n ;  and (M-CO)  i o n ;  

an (A-CO) i o n  (Scheme 1 ) ;  and an a r o y l  c a t i o n  C composed o f  r i n g  

B and a carbonyl  group from r i n g  C. The l a t t e r  i s  s i g n i f i c a n t  

Apigenin; R '=OH,  R"=OH 

Acacetin; R ' - O H ;  R"=OCH3 

Genkwanin; R'=OCH3; R'=OH 

Scheme 1.--Mass s p e c t r a l  f ragmen ta t i on  p a t t e r n  o f  f l avones  
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874 NARAIN 

i n  the c a s e  o f  f lavones  conta in ing  an OH group i n  r i n g  B .  An 

ion D with  mass A + 1 i s  t h e  r e s u l t  o f  a re t ro-Die ls -Alder  

r e a c t i o n  (RDA)15’16. The comparison o f  re t ro-Die ls -Alder  f r a g -  

ments o f  ap igenin ;  17’18 acace t in ,18  and the expected values  o f  

genkwanin confirmed the i d e n t i t y  of  genkwanin (Table  4 ) .  

mass s p e c t r a  o f  the f lavones  can best be i n t e r p r e t e d  

re t ro-Die ls -Alder  r e a c t i o n  a s  i l l u s t r a t e d  in  Scheme 1 .  

The 

a 
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