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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  

t M. BIRCK, Anim. Behav. 78, in press (1970). 
2 M. BIRch, Trans. R. ent. Soc. Lond., in press (1970). 
3 Pye 104-4 GLC, with flame ionization detector, argon carrier gas 

and columns of 15% polyethylene glycol adipate, 5% carbowax 
20M and 30% 'Apiezon L' on 80-100 mesh 'Embacil'; effluent 
from the GLC was ied via a Bieman Watson separator into the 
source of an A.E,I.-MS9 mass spectrograph. 

4 R. T. APLIN and M. C. BIRCH, Nature 217, 1167 (1968). 
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Components isolated from the brushes of male noctuid moths 

EXPERIENTIA 26/11 

Component mol. wt. % Component mol. wt. % 

Leucania impura (Hueb.) 13enzaldehyde 106 80 

Leucania conigera (Schiff.) Benzaldehyde 106 80 

Leucania pallens (L.) Benzaldehyde 106 80 
Polia nebulosa (Huf.) Benzaldehyde 106 8 

2-Phenyl ethanol 126 70 
Mamestra persicariae (L.) Benzaldehyde 106 I0 

2-Phenyl ethanol 126 85 
Mamestra brassicae (L.) ? 166 85 + 
Phlogophora meticulosa (L,) 6-Methyl-bept-5-en-2-one 126 63 

6-Methyl-hept-5-en-2-ol 128 28 
2-Methyl butanoic acid 12S 9 

Apamea monoglypha (Huf.) Pinocarvone 150 95 

" Iso-butyric acid 88 20 

Iso-butyric acid 88 20 

Iso-butyric acid 88 20 

Benzyl alcohol 108 10 

BenzyI alcohol 108 2 

6 -me thy l -hep t -5 -en -2 -one  a n d  t he  co r re spond ing  alcohol.  
The  e q u i v a l e n t  of 1 ~xg pe r  b r u s h  of 6 -me thy l -hep t -5 -en -  
2-one was e x t r a c t e d  f rom a s a m p l e  of 300 b rushes  of 
P. metieulosa. The  t o t a l  q u a n t i t y  p roduced  b y  one m o t h  
will  ce r t a in ly  be  m u c h  grea te r  since m o t h s  t r a p p e d  in t he  
field would  p r o b a b l y  h a v e  m a t e d  a t  leas t  once before  
cap ture ,  eve r t i ng  t he  b r u s hes  and  losing a h igh  p r o p o r t i o n  
of scent .  Losses also occur  t h r o u g h  chemica l  change  (e.g. 
b e n z a l d e h y d e  to benzoic  acid). 

The  ma le  scents  h a v e  been  ident i f ied  w i t h o u t  reference 
to  t h e i r  b iological  funct ion .  T he  a p p a r e n t l y  iden t i ca l  
n a t u r e  of t he  scen t  of 3 Leucania species would  sugges t  
t h a t  a t  leas t  b e t w e e n  these  species t h e  ma le  scents  are 
no t  ac t ing  to p r o m o t e  species isolat ion.  W e  do no t  k n o w  
w h e t h e r  females  c an  or do d i s t ingu i sh  be t w een  t he  s l ight  
d i f ferences  in t h e  ma le  scents  of M. persicariae and  Polia 
nebulosa. B o t h  are v e r y  closely re la ted.  I n  con t ras t ,  t h e  
d ive rgence  b e t w e e n  t he  scents  of t he  u n d o u b t e d l y  con-  
generic  Mamestra species suggests  t h a t  in  t h i s  genus  t he  
male  scent  m a y  h a v e  been  i n s t r u m e n t a l  in specia t ion .  
P inoca rvone ,  found  in A. monoglypha, has  no t  p rev ious ly  
been  i so la ted  f rom insects,  t h o u g h  pinenes ,  de r ived  f rom 
t h e i r  hos t  t rees  are used b y  b a r k  beet les  (Coleoptera) as 
sex p h e r o m o n e s  a n d  in aggrega t ion  5. 

I t  seems l ikely t h a t  t he  scents  will h a v e  t he  same  
func t ion  in al l  N o c t u i d a e  since t he  b r u s h - o r g a n s  are 
morpholog ica l ly  v i r t ua l l y  iden t i ca l  in  t h e  family .  Chemi-  
cal compos i t i on  of t he  scents  agrees w i t h  sub- fami ly  
divisions.  B o t h  species of A m p h i p y r i n a e  (P. meticulosa 
a n d  A. monoglypha) secrete  terpenes ,  t he  5 species of 
t - Iadeninae secrete  a r o m a t i c  compounds .  Th i s  cor re la t ion  
is be ing  e x t e n d e d  as m a t e r i a l  becomes  ava i l ab le  ". 

Zusammen[assung. Die f l t icht igen Ante i le  aus  den  
m~innlichen D u f t o r g a n e n  yon  7 G a t t u n g e n  der  N o c t u i d e n  
w u r d e n  g a s c h r o m a t o g r a p h i s c h  ident i f iz ier t .  
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Effect of a G r o w t h - P r o m o t i n g  Factor on Protein 

I n  a r ecen t  p a p e r  we r epo r t ed  on  a g r o w t h - p r o m o t i n g  
fac to r  o b t a i n e d  f rom a n  e x t r a c t  of calf muscle.  Gel f i l t ra-  
t i on  of t he  e x t r a c t  on  a S e p h a d e x  G-25 co lumn  ind i ca t ed  
t h a t  t he  ac t ive  subs t ances  in t he  e x t r a c t  were po lypep-  
t ides  1. Previous ly ,  K o s T v o  ~ h a d  sugges ted  t h a t  t he  ac t ion  
in v i t ro  of g r o w t h  h o r m o n e  on  p r o t e i n  syn thes i s  a n d  on  
a m i n o  acid t r a n s p o r t  in to  t he  d i a p h r a g m s  of h y p o p h y -  
sec tomized  r a t s  is m e d i a t e d  b y  a p r o t e i n  or po l ypep t i de ;  
t h i s  p ro t e in  or po lypept ide ,  f i rs t  syn thes ized  u n d e r  t he  
inf luence  of g r o w t h  ho rmone ,  would  be  respons ib le  for 
t he  l a t e r  s t i m u l a t i o n  of t h e  m e m b r a n e - t r a n s p o r t  mecha-  
n ism.  Cons ider ing  our  f ind ing  and  t h e  poss ib i l i ty  sug- 
ges ted  b y  KosTYo, we h a v e  e x a m i n e d  t he  effect  in  v i t ro  
of t h e  g r o w t h - p r o m o t i n g  po lypep t ides  o b t a i n e d  f rom calf 
musc le  on  a m i n o  acid t r a n s p o r t  in to  t h e  d i a p h r a g m s  of 
h y p o p h y s e c t o m i z e d  rats ,  a n d  on  p ro t e in  synthes is .  The re  
we used as an  i nd i ca to r  of p r o t e i n  syn thes i s  t h e  incorpora-  

Synthes i s  and A m i n o  Acid Transport  in vitro 

t i on  of 14C-leucine in to  pro te ins ,  a n d  as a n  i nd i ca to r  of 
t r a n s p o r t  t he  in t r ace l lu la r  a c c u m u l a t i o n  of 14C-labelled 
e - amino - i sobu ty r i c  acid (AIB).  

I n  our  exper imen t s ,  32 female  h y p o p h y s e c t o m i z e d  rats ,  
b o d y  we igh t  70-80 g, p u r c h a s e d  f rom H o r m o n e  Assay  
Labora to r i e s  (Chicago) were  used. The  ra t s  were sacrif iced 
b y  d e c a p i t a t i o n  a n d  h e m i d i a p h r a g m s  were p r epa red  b y  
t he  p rocedure  of K o s T v o  and  I42NOBIL 5. E a c h  hemi -  
d i a p h r a g m  was i n c u b a t e d  in 10 ml  IZrebs-Ringer  b icar-  
b o n a t e  buffer ,  p H  7.4, c o n t a i n i n g  2 m g  glucose per  ml.  

I M. Bo~ovId, H. BOSTR6M, I(. UTHNE, K. BERNTSEN and L. Bo- 
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Y. L. KOSTYO, Ann. N.Y. Acad. Sci. /48, 389 (1968). 

8 y. L. KOSTYO and E. KNOBIL, Endocrinology 65, 525 (1959). 


