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Flavonoids of Gnaphalieae : Leontopodium alpinum Cass 

Fol lowing our  p rev ious  work  on I iavonoids  of G n a p h a -  
l ieae (Asteraceae  ex Compositae)~,  2 we h a v e  now inves-  
t i ga t ed  t h e  f l avonoids  of Leontopodium alpinum Cass, t he  
wor ld renowned  'Edelweiss ' .  

Very  l i t t l e  i n f o r m a t i o n  is r epo r t ed  in  t he  chemica l  
l i t e r a tu re  a b o u t  th i s  p l a n t :  t h e  leaves  a n d  flowers are 
descr ibed a s  c o n t a i n i n g  a glycosidic subs tance ,  poisonous  
to t he  frog a n d  mouse3-K Accord ing  to PETROVSKII 6, 
t h e  congener ia l  yel low Leontopodium ochroleucum be- 
h a v e s  as colagog agent .  

F r o m  t h e  m e t h a n o l i c  e x t r a c t  of d e f a t t e d  samples  of 
Leontopodium alpinum, col lected a t  a n  a l t i t ude  of a b o u t  
1500 m in  P iemon te ,  Va l  Chisone, in  s u m m e r  1968, we 

h a v e  isolated,  b y  co lumn  c h r o m a t o g r a p h y  on Silicagel, 
a f l avonoid- r i ch  f ract ion,  showing  3 B e n e d i k t ' s  r eac t ive  
spots,  respec t ive ly  Rf  0.81/0.63 a n d  0.43 in B A W  
(n -bu tano l  : ace t ic  acid : w a t e r  4 : 1 : 5). 

The  s e p a r a t i o n  of t he  f l avonoids  is easi ly accompl i shed  
b y  c h r o m a t o g r a p h y  on  p o l y a m m i d e  powder  7 w i t h  increas-  
ing m e t h a n o l - w a t e r  m i x t u r e s  and  p r e p a r a t i v e  p a p e r  
c h r o m a t o g r a p h y .  

W e  h a v e  ident i f ied  t h e  f lavone  Rf  0.81 in B A W ,  as 
lu teo l in  (3% 4', 5, 7 t e t r a h y d r o x y f l a v o n e )  b y  ~hys ica l  con- 
s t a n t s  a n d  spec t ra l  proper t ies ,  a n d  conf i rmed  v ia  d i rec t  
c o m p a r i s o n  w i t h  a n  a u t h e n t i c  spec imen  s. 

The  f l avones  R f  0.63 a n d  RI  0.43 in B A W ,  w h i c h  are 
glycosidic in  n a t u r e  (glucose ident i f ied  b y  TLC af te r  
hydro lys i s )  compare ,  as regards  t he i r  phys ica l  a n d  che- 
mica l  proper t ies ,  w i t h  t h e  r e spec t ive ly  4'- a n d  7-O:fi-D 
glucosides of luteol in,  p rev ious ly  cha rac t e r i zed  in Anten- 
naria dioica G a e r t n  2 

To our  knowledge  t h i s  is t he  f i rs t  r epo r t  o f  f l avono id  
ana lys i s  in  Leontopodium species. 

No tewor thy ,  f rom t h e  t a x o n o m i c a l  p o i n t  of view, is 
t h e  presence  of t he  scarcely  d i s t r i b u t e d  lu teo l in  4'-O-fl-D 
glucoside (at  p r e sen t  t i m e  only  refer red  in Sparteum 
iunceu m 9, Pirus ussuriensis lo and  A cer cissi/olium 11), 

pa r t i cu l a r l y  if c o m p a r e d  w i t h  the  presence  of th i s  sub-  
s t ance  in Gnapha l i eae -be long ing  Antennaria dioica2 a n d  
Gnaphalium annum 12. 

Riassunto. Dal ia  s tel la  a lp ina  (Leontopodium alpinum 
Cass, Gnapha l i eae -As te raceae )  vengono  isolat i  la lu teo-  
l ina  (3% 4% 5, 7 t e t r a id ross i f l avone)  ed i suoi  4 '-  e 7-0  fl-I) 
glucosidi.  
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Wagner-Meerwein Type Rearrangement of 2-Hydroxypinocamphone : Conversion of Pinane Skeleton 
into Oxapentalane System 

I n  connec t ion  w i t h  t he  s t u d y  on s t e r eochem i s t ry  of 
2 - h y d r o x y p i n o c a m p h o n e  (I)1, 2, t h i s  h y d r o x y - k e t o n e  was 
t r e a t e d  w i t h  a n h y d r o u s  oxal ic  acid. W e  h a v e  now found  
t h a t  t i le h y d r o x y - k e t o n e  I was c o n v e r t e d  in to  d ihydro -  
fl-campholenolactone (II) w i t h  a n  o x a p e n t a l a n e  ske le ton  
b y  a W a g n e r - M e e r w e i n  t y p e  r e a r r a n g e m e n t .  This  is a n  
u n i q u e  example  of a n  a l t e r a t i o n  of a p i n a n e  ske le ton  b y  
a n  ac id -ca t a lyzed  reac t ion .  

A m i x t u r e  of I (1.2 mole ;  m p  34-35 ~ Ec~ 5 - - 23 .26  ~ 
a n d  a n h y d r o u s  oxal ic  acid (4.6 mole) in  ace tone  was 
ref luxed for 6 h. The  n e u t r a l  r eac t ion  m i x t u r e  o b t a i n e d  
a f t e r  usual  t r e a t m e n t  was  sub jec t ed  to a f r a c t i o n a t i o n  
to isola te  7-1actone I I  [31% yie ld ;  m p  30-31~ (3 m p  
32~ Ea~ a - -12 .70  ~ (c 9.9, M e O t t ) ;  Vc=o 1774 cm -~ 

MeOH (e 44.6); m/e 168 (M+)], (4 1786 cm-1) ;  lmax 210 n m  
a c c o m p a n i e d  b y  a t r ace  of &lac tone  I I I .  

The  i d e n t i t y  of t h e  l ac tone  I I  w i t h  d ihydro-f l -cam- 
pho l eno l ac tone  was p r o v e n  b y  c o m p a r i n g  i ts  spec t ra  w i t h  
those  of a n  a u t h e n t i c  sample  ~, a n d  f u r t h e r  b y  t h e  con- 
vers ion  in to  1- (2-hydroxyethyl ) -2 ,  3, 3 - t r ime thy l -  2-cyclo- 
p e n t a n o l  Imp 147-1480C (3 m p  147~ I n  order  to  
decide t he  s t e reochemis t ry ,  we f i rs t  rel ied on  t h e  so lven t  

effect  of t he  N M R - s p e c t r u m :  a-, b- and  c-Methyl  s ignals  
of I I  were obse rved  to suffer shif ts  b y  + 0.43, + 0.39 
a n d  + 0.11 p p m  b y  chang ing  a so lven t  f rom deuter io-  
ch lo roform to  benzene  7 a n d  b y  + 0 . 1 7 ,  + 0 . 2 7  and  
- -0~ p p m  to  pyr id ine  s, respect ively .  The  Iac tone  r ing  
of n was t h u s  found  to t a k e  cis-form and  t h e  stereo- 
c h e m i s t r y  is the re fore  ass igned as e i t i ler  I I a  or i t s  
op t ica l  a n t i p o d e  ( I Ib ) .  Accord ing  to t h e  l ac tone  sec tor  
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rule  ~, I I a  shou ld  e x h i b i t  a nega t i ve  a n d  I I b  a pos i t ive  
C o t t o n  effect. The  O R D  and  CD curves  were t h e n  found  
to  e x h i b i t  t h e  nega t i ve  C o t t o n  effect :  FAqshoulder __ 1550 o L"KJ ~ 5  

(in MeOI-t) ; E 0] ~0 x - 328 o (in MeOH).  T he  s t e r e o c h e m i s t r y  
of ( - - ) - d ihyd ro - f i - c am pho l eno l ac t one  (II) was  conse- 
q u e n t l y  clar if ied to  be  I I  a. 

I n  order  to  c lar i fy  t h e  m e c h a n i s m  of f o r m a t i o n  of 
l ac tone  I I  f r om t h e  h y d r o x y - k e t o n e  I, t h e  ace tone  solu- 
t i o n  of I was  t r e a t e d  w i t h  a n h y d r o u s  oxal ic  a c i d  d u r i n g  
a s h o r t e r  r e a c t i o n  t i m e  in  t h e  s ame  m a n n e r  as above .  
T h e  f o r m a t i o n  of ( - - ) -~-camph01enic  acid (IV) expec ted  
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, as a n  i n t e r m e d i a t e  was  p r o v e n  b y  isola t ion  f rom the  
r eac t ion  m i x t u r e  in  6 %  yield.  On t he  o t h e r  hand ,  t r ea t -  
m e n t  of ( + ) - e - c a m p h o l e n i c  acid (IV) w i t h  a n h y d r o u s  
oxal ic  acid u n d e r  t h e  same  cond i t ions  was found  to y i e ld  
( + ) - w l a c t o n e  I I  (41%) and  ( - - ) - l , 2 - c a m p h o l i d e  (III)  
(22%).  e -Campho len ic  acid (IV) was t h u s  ev idenced  as 
a n  i n t e r m e d i a t e  p r o d u c t  to  p roduce  y- lac tone  I I  f rom 
h y d r o x y - k e t o n e  I. 

The  f o r m a t i o n  of d ihydro - f l - campho leno lac tone  (II)  is 
bes t  exp la ined  as i nvo lv ing  t he  W a g n e r - M e e r w e i n  t y p e  
r e a r r a n g e m e n t  of I to  t he  i n t e r m e d i a t e  IV, wh ich  t h e n  

undergoes  p r o t o n a t i o n  a t  an  e thy len ic  bond ,  
1, 2-shif t  of a m e t h y l  group,  a n d  l ac ton i za t i on  to  
yield I I ,  as shown  in t h e  Scheme.  On t h e  o t h e r  
hand ,  t h e  f o r m a t i o n  of 1 ,2 -camphol ide  ( I I I )  
f r om c~-campholenic acid is i n t e r p r e t e d  as 
unde rgo ing  l ac ton iza t ion  b e t w e e n  t h e  c a r b o x y l  
g roup  a n d  t h e  C-2 c a r b o n  of t he  c a r b o n i u m  
ion. These  reac t ions  s u p p o r t  t he  suppos i t ion  
t h a t  t he  C-2 m e t h y l  g roup  of 2 -hydroxyp ino -  
c a m p h o n e  (I) is cis wi th  respec t  to  t h e  gem- 
d i m e t h y l  br idge,  as discussed r ecen t l y  in  our  
p a p e r  8. 

Zusammenfassung. Die R e a k t i o n  yon  ( - - ) -2-  
H y d r o x y p i n o c a m p h o i 1  (I) m i t  wasserf re ier  Oxals/Lure 
in Ace ton  l iefer t  ( - - ) - D i h y d r o - f l - c a m p h o l e n o l a k t o n  (II  a). 
Die S te reochemie  liess sich d u t c h  NMR-,  O1RD- u n d  CD- 
Spek t r en  b e s t i m m e n .  Es  wi rd  ein R e a k t i o n s m e c h a n i s m u s  
d iskuf ier t .  
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I d e n t i f i c a t i o n  of O d o r o u s  C o m p o u n d s  f r o m  M a l e  

Males of m a n y  species of L e p i d o p t e r a  emi t  odorous  
c o m p o u n d s  f rom special ized scales, ' ha i r  penci ls '  or b rush -  
organs.  Males of t h e  n o c t u r n a l  m o t h ,  Phlogophora meti- 
culosa (L.) release scen t  to  induce  t h e  female  to  copula te  1 
a n d  a b o u t  1/3 of t he  300 Br i t i s h  Noc tu idae  h a v e  s imi la r  
b r u s h e s  to  those  descr ibed  f rom P. meticulosa 2, cons i s t ing  
of pa i red  a b d o m i n a l  glands,  b rushes  a n d  s to rage  pockets .  
T h e  b r u s h e s  s tore  a n d  disperse  scen t  syn thes i zed  in 
g lands  r e m o t e  f rom t h e m  so t h a t  on ly  t h e  f ina l  secre t ion  
p r o d u c t  occurs  on  t h e  brushes .  

Method. E a c h  b r u s h  was cu t  across i ts  base  whi le  still  
in  t h e  pocket ,  carefu l ly  r e m o v e d  so t h a t  v e r y  l i t t l e  scen t  
was  lost, a n d  e x t r a c t e d  in c a r b o n  t e t rach lo r ide .  Solu t ions  
were ana lyzed  in t he  f i rs t  i n s t ance  b y  gas c h r o m a t o -  
g r a p h y  a n d  t he  c o m p o n e n t s  iden t i f i ed  us ing  c o m b i n e d  gas- 
l iquid  c h r o m a t o g r a p h y  (GLC)-mass  spec t rome t r i c  m e t h -  
ods a. All c o m p o n e n t s  so ident i f ied  were commerc ia l ly  
ava i l ab le  or easi ly  syn thes i zed  for con t ro l  purposes .  W e  
t h a n k  Dr. W. H.  MCFADDEN (I .F .F .  ; USA)  for c o m p a r i n g  
one  of our  spec t r a  w i t h  his  reference  col lec t ion a n d  for  
supp ly ing  a s a m p l e  of p inoca rvo l  for ox ida t i on  to  p ino-  
carvone .  

L e p i d o p t e r a  

Results. The  iden t i t i es  a n d  re l a t ive  p ropor t i ons  of t he  
c o m p o u n d s  i so la ted  f rom the  b ru shes  of 8 species of 
N o c t u i d a e  are g iven  in t h e  Table .  

W e  h a d  p rev ious ly  shown t h a t  b e n z a l d e h y d e  is t he  
m a j o r  c o m p o n e n t  of t h e  scen t  in  2 Leucania species% b u t  
the  m i n o r  componen t ,  i so -bu ty r i c  acid, was  t h e n  un-  
de tec ted .  Males of Bapta temerala (Schiff.) in  t h e  f ami ly  
G e o m e t r i d a e  secrete  n - b u t y r i c  acid a p p a r e n t l y  for t he  
s ame  func t ion .  T h e  f i r s t  two  c o m p o n e n t s  f rom P. meti- 
culosa which  we h a d  p rev ious ly  t h o u g h t  to  be  a single 
c o m p o u n d  nea r  benza ldehyde ,  are now found  to  be  
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