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Ale -Verb indung  e n t s t e h t .  Aus  7 e rh ie l t  m a n  d u r c h  Oxi- 
d a t i o n  m i t  Chroms~ure  das  1 6 - K e t o l a c t o n  8, Smp.  
181.5-182.5 °, welches  d u r c h  B r o m i e r u n g  u n d  D e h y d r o -  
b r o m i e r u n g  in das  As4-16-Keton 9, Smp.  166.5-167 °, 
i ibergef i ihr t  wurde .  

Zu r  E i n f t i h r u n g  de r  14 f l -Hydroxygruppe  wurde  9 m i t  
L iAI( t -BuO)3H zu 10, Smp.  195-196 °, reduz ie r t ,  der  en t -  
s t a n d e n e  Al ly la lkohol  10 m i t  Peress igs~ure  z u m  14fl, 15fl- 
E p o x i d  11, Stop. 200.5-201 °, ox id i e r t  u n d  das  Epoxy lac -  
ton  11 m i t  LiA1H~ zum P e n t o l  12, Smp.  220-222 °, umge-  
setzt .  

N a c h  S c h u t z  der  b e i d e n  H y d r o x y g r u p p e n  an  C-14 und  
C-18 als Ace ton id  10 13, A c e t y l i e r u n g  zu 14 u n d  Ace ton id-  
s p a l t u n g  zu 15, Stop.  103-105 °, w u r d e  d u r c h  se lek t ive  
O x i d a t i o n  de r  p r im/ i r en  H y d r o x y g r u p p e  m i t  D M S O / P y -  
r id in .  SOs 9 das  L a c t o l  16, Smp.  94-98 °, e rha l t en .  Die U m -  
se tzung  yon  16 m i t  M e t h y l a m i n  in A e t h a n o l  bei  120 ° er- 
gab  das  N - M e t h y l a m i n o e p o x i d  17, das  m i t  P I G  2 in Eis-  
essig z u m  N - M e t h y l a m i n o t r i o l  18, h y d r i e r t  wurde .  N a c h  
N - A c y l i e r u n g  y o n  18 m i t  Ch lo race ty lch lo r id*  in T e t r a -  
h y d r o f u r a n  zu 19, Smp.  192-193 °, er folgte  die se lek t ive  
Cycl isa t ion  n m i t  K a l i u m - t - b u t y l a t  be i  - -20  ° z u m  3fl- 
Ace toxy-  16 fl, 20 f i - d ihyd roxy -4 ' -me thy l -  18-nor- 5 fl, 14 fl- 
pregnano~13,  1 4 - f ] h e x a h y d r o - l ' , 4 ' - o x a z e p i n - 3 ' - o n  (20a) ,  
N M R - S i g n a l e X 2 : 6 0 . 9 5  (s, 3H, C-19H), 1.35 ( d , J = 6 H z ,  
3H, C-21H), 2.03 (s, 3H, COCHs), 3.05 (s, 3H, N-CH3), 
3.42 u n d  4.51 ( d , d , J  = 1 4 H z ,  2H, C- lSH) ,  4.13(m, W l / 2 =  
22Hz, 2 H , C - 1 6 H  u n d  C-20H), 4.39 (s, 2I-I, COCH~), 5.04 
( m , W  1 / 2 = 7 H z ,  IH ,  C-3H);  MS:  role 463 [M], 445, 433, 
432, 360, 332, 300, 270, 102, 73, 44, 43. 

D u r c h  Ace ty l i e ren  yon  2 0 a  in P y r i d i n  m i t  A ce t an -  
h y d r i d  bei  100 ° erhl i l t  m a n  die V e r b i n d u n g  2 0 b ,  Smp.  
228-229 ° , N M R - S i g n a l e l * :  60 .96  (s, 3H,C-19H) ,  1.22 
(d ,J=6Hz,  3H,C-21H), 2.02, 2.04 u n d  2.06 (s,s,s, 9H, 
3×COCH8) ,  2.59 u n d  4.77 (d ,d ,J=14Hz,  2H, C-18H), 
2.95 (s, 3H, N-CH.~), 4.28 (s, 2H, COCH~), 5.08 ( m , W  
1/2 = 15Hz, 3H,C-3H,  C-16H u n d C - 2 0 H )  ; MS:  m/e547 [M], 
517, 516, 488, 487, 458, 457, 428, 427, 360, 332, 327, 300, 
267, 266, 102, 101, 73, 44, 43. 

Die  Cycl i s ie rnng zur  H y d r o x y g r u p p e  a n  C-14 u n t e r  
A u s b i l d u n g  des H o m o m o r p h o l i n o n d e r i v a t e s  20  a e rg ib t  
sich aus  de r  A c e t y l i e r b a r k e i t  de r  16/3- und  20f l -Hydroxy-  

g r u p p e n  ( p a r a m a g n e t i s c h e  V e r s c h i e b u n g  de r  P r o t o n e n  a n  
C-16 u n d  C-20 im N M R  u m  e twa  1 ppm)  zu d e m  T r i a c e t a t  
2 0 b  u n d  d e n  c h a r a k t e r i s t i s c h e n  F r a g m e n t i e r u n g e n  in den  
M a s s e n s p e k t r e n  yon  20 a u n d  20  b 1~ 

Summary. T h e  s y n t h e s i s  of 3fl-acetoxy-16fl, 2Ofl-dihy- 
droxy-4 ' -me thy l -18-nor -5 f l ,  14 f l -p regnano[13 ,14- i ]hexahy-  
d r o - l ' ,  4 ' - oxazep in -3 ' - one  (20a)  is descr ibed.  
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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  in the  ' H a i r - P e n c i l '  S e c r e t i o n s  of D a n a i d  But ter f l i e s  

Male bu t t e r f l i e s  of t h e  f a m i l y  N y m p h a l i d a e ,  s u b f a m i l y  
D a n a i n a e ,  possess  a pa i r  of e x t r u s i b l e  ha i r -penc i l s  w h i c h  
are  used  to  d i s s e m i n a t e  p h e r o m o n a l  s u b s t a n c e s  d u r i n g  
c o u r t s h i p  l, *. One s u b s t a n c e  f o u n d  in  t he  ha i r -penc i l  
sec re t ions  of t h e  species Lycorea ceres ceres, Danaus gilip- 
pus berenice a n d  D. gilippus strigosus a n d  s h o w n  to  be  
essen t ia l  for  t he  m a t i n g  process  in  D. gilippus berenice a, a 
is t h e  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  (I)4, s. W e  h a v e  exa-  
m i n e d  t h e  ha i r -penc i l  sec re t ions  of 6 species of D a n a i n a e  
found  in n o r t h e r n  Aus t ra l i a .  T h e  ha i r -penc i l s  were 
r e m o v e d  f rom l ive  ma le  bu t t e r f l i e s  a n d  e x t r a c t e d  w i t h  
m e t h y l e n e  chlor ide .  4 species c o n t a i n e d  d i h y d r o p y r r o -  
l iz ines  [Tab le  (I)], t h e  c o m p o u n d s  iden t i f i ed  be ing  t he  
k e t o n e  (I) a n d  t he  r e l a t ed  a l d e h y d e s  (II) a n d  (III), 

T h e  d i h y d r o p y r r o l i z i n e s  (I) to  (III) are  s t r u c t u r a l l y  
s imi la r  to  t h e  aminoa l coho l s  of t h e  h e p a t o t o x i c  pyr ro -  
i iz id ine  a lka lo ids  6 a n d  even  m o r e  closely s imi la r  to  t he  
d i b 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  such  as (IV) wh ich  are  
p r o d u c e d  m e t a b o l i c a l l y  in  r a t s  t r e a t e d  w i t h  t he se  a lka-  
lo idsL W e  h a v e  p rev ious ly  p r e p a r e d  t h e  c o m p o n e n t s  (I) 
to  ( I I I ) ,  a n d  t h e  r e l a t ed  a lcohols  (IV) to  (VII) ,  in  con- 

nec t ion  w i t h  s tud ies  on  t h e  l iver  m e t a b o l i t e s  of t he  
a lka lo ids  s. 

T h i n - l a y e r  (TLC) a n d  gas- l iquid  c h r o m a t o g r a p h y  of 
t h e  colourless,  s emi -c rys t a l l ine  e x t r a c t  (15rag)  f r o m  
Danaus hamatus hamatus (Macl.) (165 males)  showed  t h e  
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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 .  

0 R P, I;1t0 

(I) R=CHz (If) R-OH 
IN) R-CHzOH (nT) R=H 

(~} r=OH (Vl) 
iv} r=H 

The occurrence of dihydropyrrolizines in butterfly species, subfamily 
danainae 

Butterfly species 

NO CHO CHO 

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  


