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p resence  of 2 m a i n  c o m p o n e n t s  w i t h  t he  s a m e  c h r o m a t o -  
g raph ic  p rope r t i e s  a n d  colour  r eac t ions  w i t h  E h r l i c h ' s  
r e a g e n t  as a u t h e n t i c  s amp l e s  of t h e  k e t o n e  (I) a n d  t h e  
h y d r o x y a l d e h y d e  (II) .  R e d u c t i o n  of t h e  e x t r a c t  w i t h  
s o d i u m  b o r o h y d r i d e  gave  2 p r o d u c t s  w i t h  R f  a n d  E h r l i c h  
colours  i den t i ca l  w i t h  those  of t h e  a lcohols  (IV) a n d  (VI). 
The  mass  a n d  n u c l e a r  m a g n e t i c  r e sonance  N M R  s p e c t r a  
of t he  h a i r  penc i l  e x t r a c t  were  c o n s i s t e n t  w i t h  t h e  e x t r a c t  
b e i n g  v e r y  l a rge ly  a m i x t u r e  of t h e  k e t o n e  (I) a n d  t h e  
h y d r o x y a l d e h y d e  (II)  in  t h e  r a t io  of 6 :1 .  T h e  2 com-  
p o u n d s  were  i so la ted  b y  p r e p a r a t i v e  T L C  a n d  showed  
t h e  s a m e  mass-  a n d  N M R - s p e c t r a  as a u t h e n t i c  s am p l e s  
of (I) a n d  (II).  The  k e t o n e  h a d  m e l t i n g  p o i n t  74-75 ° 
(lit. 4, m p  74-75 °) a f t e r  s u b l i m a t i o n .  

T h e  e x t r a c t  f r o m  Danaus  aMinis a/f inis (Fab.)  (15 
males)  c o n t a i n e d  2 m a i n  E h r l i c h  pos i t ive  c o m p o n e n t s  
w i t h  Rf  va lues  a n d  co lour  r eac t i ons  iden t i ca l  w i t h  
a u t h e n t i c  s amp le s  of (I) a n d  ( I I I ) .  T he  mass  s p e c t r u m  
of t he  e x t r a c t  was  c o n s i s t e n t  w i t h  a m i x t u r e  of (I) a n d  
( I I I ) ,  a n d  s o d i u m  b o r o h y d r i d e  r e d u c t i o n  gave  t h e  2 
k n o w n  alcohols  (V) a n d  (VI), c h r o m a t o g r a p h i c a l l y  iden-  
t i ca l  w i t h  a u t h e n t i c  samples .  
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The occurrence of dihydropyrrolizines in butterfly species, subfamily 
danainae 

Butterfly species 
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Danaushamatushamatus(Macl.) + + --  
D. aHinis aHinis (Fab.} + - -  + 
D. plexippus plexippus (L.) - -  - -  - -  
Euploeatulliolatulliola (Fab.) - -  + - -  
E. sylvester sylvester (Fab.) trace ? + 
E. core corinna (Macl.) - -  - -  - -  

Euploea tulliola tulliola (Fob.)  (1 male)  a n d  E. sylvester 
sylvester (Fob.) (2 males)  gave  e x t r a c t s  w h i c h  on  TLC 
showed  one  m a i n  E h r l i c h  pos i t i ve  spo t  w i t h  R f  a n d  
colour  i n d i s t i n g u i s h a b l e  f rom a n  a u t h e n t i c  s a m p l e  of 
t h e  h y d r o x y a l d e h y d e  (II). R e d u c t i o n  of t h e  e x t r a c t s  
w i t h  s o d i u m  b o r o h y d r i d e  in each  case gave  t h e  diol  (IV), 
c h a r a c t e r i z e d  b y  i ts  R f  a n d  E h r l i c h  colour.  /L  sylvester 
sylvester also c o n t a i n e d  t races  of o t h e r  E h r l i c h  pos i t ive  
subs tances ,  one  w i t h  t h e  s ame  c h r o m a t o g r a p h i c  p roper -  
t ies  as t he  k e t o n e  (I) b u t  c o n f i r m a t i o n  of t h i s  a n d  a c t u a l  
i so la t ion  of t h e  h y d r o x y a l d e h y d e  (II) f r o m  E.  tulliola 
tulliola a n d  E.  sylvester sylvester awa i t s  t h e  col lec t ion  of 
f u r t h e r  spec imens .  

E a c h  of t h e  d i h y d r o p y r r o l i z i n e - c o n t a i n i n g  species re- 
p o r t e d  he re  possesses  a u n i q u e  c o m p l e m e n t  of d i h y d r o -  
pyrro l iz ines .  E v e n  w h e n  col lected in wide ly  s e p a r a t e d  
a reas  (Mackay  a n d  Townsvi l le )  Specimens of D. hamatus 
hamatus r e t a i n e d  t h e  s a m e  d i h y d r o p y r r o l i z i n e s  in  t h e  
s a m e  r e l a t i ve  concen t r a t i ons .  I t  is t he re fo re  poss ib le  t h a t  
a species-specif ic  compos i t i on  of t h e  ha i r -penc i l  sec re t ions  
m a y  c o n t r i b u t e  to  m a i n t a i n i n g  t h e  i n t e g r i t y  of D a n a i n a e  
species.  

The  s i m i l a r i t y  in  t h e  s t r u c t u r e  of t h e  d i h y d r o p y r r o -  
l iz ines  found  in  t he  bu t t e r f l i e s  a n d  t h e  m e t a b o l i t e s  
p r o d u c e d  in  m a m m a l s  t r e a t e d  w i t h  py r ro l i z id ine  a lka-  
loids s u p p o r t s  t he  poss ib i l i ty  t h a t  t h e  bu t t e r f l i e s  o b t a i n  
t he  ha i r -penc i l  d ihyd ropy r ro l i z i ne s  b y  t r a n s f o r m i n g  pre-  
cursors  found  in t h e i r  food p l a n t s  4. U n t i l  r e c e n t l y  py r -  
ro l iz id ine  or d i h y d r o p y r r o l i z i n e  d e r i v a t i v e s  were  n o t  
k n o w n  to  occur  in  t he  p l a n t  fami l ies  to  wh ich  t h e  hos t  
p l a n t s  of D a n a i n a e  l a r v a e  be long  - m o s t l y  t h e  Ascle- 
p iadaceae ,  A p o c y n a c e a e  a n d  Moraceae.  I t  h a s  now b e e n  
r e p o r t e d  t h a t  1 - h y d r o x y m e t h y l - 7 - o x o - 6 , 7 - d i h y d r o - 5 H -  
py r ro l i z ine  (VII)  occurs  in Ureehites karwinsky Muel le r  9, 
w h i c h  is t h e  s ame  f a m i l y  (Apocynaceae) ,  s u b - f a m i l y  
(Apocynoideae)  a n d  t r i b e  (Apocyneae)  as t h e  h o s t  p l a n t s  
of some A u s t r a l i a n  species of D a n a i n a e .  The  s u b - f a m i l y  
A p o c y n o i d e a e  is v e r y  closely r e l a t ed  to  t h e  s u b - f a m i l y  
C y n a n c h o i d e a e  of t h e  Asc lep iadaceae  in  w h i c h  m o s t  h o s t  
p l a n t s  of A u s t r a l i a n  Danaus species are  f o u n d  a0. 

Zusammen/assung.  Von  6 a u s t r a l i s c h e n  S c h m e t t e r l i n g s -  
a r t e n  de r  U n t e r g r u p p e  D a n a i n a e  e n t h i e l t e n  4 D i h y d r o -  
pyrro l iz ine ,  dazu  das  b e k a n n t e  K e t o n  (I) u n d  2 v e r w a n d t e  
S u b s t a n z e n  ( I I  a n d  I I I ) .  
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Catechol ic  F lavonoids  f rom Soybean  Flakes  

I n  t h e  course  of ou r  i n v e s t i g a t i o n  of t h e  s p o n t a n e o u s  
' b r o w n i n g '  or  ' b u r n i n g '  of s o y b e a n  f lakes,  we i so la ted  
a n  u n c o m m o n  i sof lavone  glycoside  f rom a n  e x t r e m e l y  
' b r o w n e d '  sample .  

T h e  sample  was  e x t r a c t e d  a t  r oom t e m p e r a t u r e  w i t h  
ace tone  c o n t a i n i n g  3 0 %  water .  T he  d a r k  b r o w n  e x t r a c t  

was  c o n c e n t r a t e d ,  m e t h a n o l  was  a d d e d  to  p r e c i p i t a t e  
pep t ides ,  t h e  s u p e r n a t a n t  evapo ra t ed ,  d isso lved  in w a t e r  
a n d  passed  over  a p o l y a m i d e  co lumm.  Af te r  w a s h i n g  t h e  
c o l u m m  w i t h  w a t e r  t i l l  no  more  m a t e r i a l  was  e lu ted ,  
a 50% aqueous  m e t h a n o l  e luen t  y ie lded  a s u b s t a n c e  
w h i c h  could be  rec rys ta l l i zed  f rom h o t  water .  I t  me l t ed  
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wi th  d e c o m p o s i t i o n  a t  240 °C a n d  gave  a n  i n t ens e  green  
colour  r eac t i on  w i t h  fer r ic  ch lor ide  solut ion,  i nd i ca t i ng  
a free ca t echo l  g roup  1. E l e m e n t a l  ana lys i s  f i t t ed  t he  
c o m p o s i t i o n  C21H~0Ox0H~O (Fd. C 56.17; H 4.87; cal- 
cu la t ed  C 56.01; H 4.92). T h e  I R - s p e c t r u m  showed 
a b s o r p t i o n s  a t  3300-3420 (b);  1630-40,  1575, 1520 a n d  
1 2 5 3 c m  -~. T h e  U V - s p e c t r u m  showed  a b s o r p t i o n s  a t  
260 a n d  327 rim. T h e  spec t r a l  d a t a  c o m p a r e  ve  D, well  
w i t h  t h o s e  g iven  b y  McMuRRY a n d  TtII~NG ~ for  6 ,7 ,4 ,  
t r i h y d r o x y  isof lavone.  F r o m  t h e  spec t r a l  d a t a  a n d  t h e  
e l e m e n t a l  ana ly s i s  we conc luded  t h a t  t h e  s u b s t a n c e  was  
6,7, 4" h y d r o x y  i sof lavone-4 ' -g lycos ide ;  t h e  pos i t i on  of t he  
glycosyl  g roup  was in fe r red  f rom t h e  f ac t  t h a t  t h e  r eac t i on  
w i t h  ferr ic  ch lor ide  i n d i c a t e d  a free ca t echo l  func t ion .  

t h e  t r a n s f o r m a t i o n  of 7, 4 '  d i h y d r o x y  f l a v a n o n  to  da idze in  
as ha s  been  s h o w n  b y  GRISEBACH a n d  ZILG 10. 

I f  we a s sume  t h a t  t h e  2, 3 d o u b l e  b o n d  in  t h e  f l avone  
was  r educed  b y  funga l  ac t ion ,  t h e  necessar:y f l a v a n o n  
would  h a v e  been  p rov ided .  T h e  a l t e r n a t i v e  rou te ,  i nvo lv -  
ing  funga l  h y d r a t i o n  of t h e  d o u b l e  b o n d ,  fo l lowed b y  a 
r e t r op inaco l  r e a r r a n g e m e n t  is m u c h  less p r o b a b l e .  S u c h  
a r e a r r a n g e m e n t  h a s  been  s h o w n  to  t a k e  place,  in  v i t ro ,  
w i t h  ca t echu ic  ac id  t e t r a  m e t h y l  e ther ,  w h i c h  is t r a n s -  
fo rmed  in to  t h e  c o r r e s p o n d i n g  i so f l avane  n .  T h i s  h a s  
n e v e r  b e e n  found  to  t a k e  p lace  in  v i t r o  w i t h  f l avones  or  
f l a v a n o n e s  a n d  as BARZ a n d  GRISEBACH 12 h a v e  shown,  
does  n o t  occur  in  t h e  b i o s y n t h e s i s  of b i o c h a n i n  A or  
f o r m o n o n e t i n  e i ther .  
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The  ag lycone  of th i s  c o m p o u n d  h a d  been  i so la ted  
previous ly ,  b y  m e a n s  of a s imi la r  m e t h o d  b y  GYORGY, 
NURATA a n d  IKEHATA a f rom t empeh ,  a J a p a n e s e  food 
cons i s t ing  of f e r m e n t e d  soybeans .  

I n v e s t i g a t i n g  f resh  soybean  f lakes  in  t he  same  way,  
we d id  n o t  come  across  t h i s  i sof lavone  glycoside b u t  
i sola ted a d i f f e ren t  c a t e c h o l .  I t  decomposed  a t  320°C 
and  h a d  I R - a b s o r p t i o n s  a t  3140 arid 3210 (b), 1655, 
1632, 1612, 1490, 1253 a n d  1240 cm -~. I t s  U V - s p e c t r u m  
h a d  a s ingle  p e a k  a t  264 nm .  Mass spec t roscopy  revea led  
a mo lecu l a r  ion of 270 (100%),  f r a g m e n t s  of 269 (M-I) 
(22%), 242 (M-28) (30%),  152 (A) (35%),  153 (A + 1 )  
(64%) a n d  118 (B) (52%),  in  a d d i t i o n  to  s u b f r a g m e n t s  
(Figure) .  T h i s  is t h e  f r a g m e n t a t i o n  p a t t e r n  to  be  expec t ed  
for  6,7,4" t r i h y d r o x y  f t avone4 ;  t h e  f l avone  s t r u c t u r e  
be ing  i n d i c a t e d  b y  t h e  p resence  of t h e  (M-28) f r a g m e n t  
a n d  t h e  r e l a t i v e  l ack  of p r o m i n e n c e  of t h e  (M-I) f rag-  
m e n t  5. T h e  c o m p o u n d ,  cursor i ly  descr ibed  b y  BARGEL- 
LI~I a n d  GRIPPA ~, hms t he  s ame  decompos i t ion  p o i n t  
a n d  gives t h e  s ame  co lour  reac t ion .  

The  fac t  t h a t  n e i t h e r  we, n o r  GYORGY a n d  h is  g roup  a, 
could  i so la te  t he  i so f lavone  f rom fresh u n f e r m e n t e d  
soybean  mea l  or f lakes,  leads  to  t h e  a s s u m p t i o n  t h a t  i t  
was  fo rmed  f r o m  t h e  f l avone  b y  funga l  ac t ion .  I t  h a s  
a l r eady  b e e n  p o s t u l a t e d  b y  ROBINSON7 t h a t  i sof lavones  
were f o r m e d  in v i v o  b y  w a y  of a n  a r y l m i g r a t i o n  on  a 
2-aryl  c h r o m o n e  ske le ton .  Th i s  a s s u m p t i o n  has  received 
e x p e r i m e n t a l  s u p p o r t  in  t h e  work  of GRISEBACI-I 8 a n d  
his  school.  A f l a v a n o n  is requ i red  as a s t a r t i n g  molecule  
for  th i s  r eac t i on  g. S o y b e a n  seedl ings  are able  to  ca ta lyze  

Zusammenfassung. I so l i e rung  zweier  i somere r  V e r t r e t e r  
de r  F l a v o n g r u p p e  aus  S o y a b o h n e n m e h l :  6, 7, 4 ' T r i h y d r o -  
x y f l a v o n  aus  f r i schem,  I so f l avong lykos id  aus  g e b r ~ u n t e m  
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