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S t r u c t u r e  of  P o d e c d y s o n e  C,  a S t e r o i d  w i t h  M o u l t i n g  H o r m o n e  A c t i v i t y  f r o m  t h e  B a r k  

of  Podocarpus elatus R.  B r .  

THOMPSON et  al. 1 i so la ted  f rom t h e  t obacco  h o r n w o r m  
Manduca sexta a smal l  a n l o u n t  (ca. 3 mg) of a s u b s t a n t i a l l y  
pure  m o u l t i n g  h o r m o n e  ( T H E - I I I )  more  po la r  t h a n  fl-ecdy- 
sone (20-hydroxy-a-ecdysone)  (I) 2. On t he  basis  of t he  spec- 
t r a l  d a t a  of T H E - I I I  in compar i son  w i t h  t h a t  of a mode l  
c o m p o u n d  and  i ts  co-occurrence  w i t h  fl-ecdysone t h e y  
proposed  s t r u c t u r e  (II) (20, 26-d ihydroxy-e-ecdysone)  for 
t h i s  hormone .  S u b s e q u e n t l y  we h a v e  i so la ted  a compound ,  
podecdysone  C a, w i t h  closely s imi la r  p roper t i e s  f rom the  
po la r  ex t r ac t s  oi t h e  b a r k  of t h e  tree,  Podocarpus elatus 
a n d  h a v e  u n d e r t a k e n  degra t ive  p rocedures  to  e s t ab l i sh  
the  r e l a t ionsh ip  of podecdysone  C to  T H E - I I I  a n d  /3- 
ecdysone.  

C h r o m a t o g r a p h i c  pur i f i ca t ion  of t he  crude  e x t r a c t  of 
the  b a r k  (100 kg) 2 p rov ided  podecdysone  C as a gum 
(50 mg) which  could n o t  be  c rys ta l l ized  b u t  appea red  to  
be pure  f rom i ts  b e h a v i o u r  in  TLC and  i ts  U V - a b s o r p t i o n  
(2,~a, 242, e 11,000, E t O H ) .  Podecdys one  C has  a n  Rf-  
va lue  of 0.17 (c.f. f l-ecdysone 0.35) in  TLC us ing  u n a c t i v a -  
t ed  silica gel (Merck t y p e  H F 2 5 4 )  w i t h  c h l o r o f o r m -  
96% e thano l  (70:30) as so lven t  and  appea r s  as a m a u v e  
spot  chang ing  (5 h) to  app le -green  w i t h  t he  van i l l in -  
su lphur ic  acid sp ray  r e a g e n t <  Podecdys one  C is more  
po la r  t h a n  fl-ecdysone, i so la ted  ear l ier  f rom the  same 
e x t r a c t  2, a n d  l ike i t  shows in i t s  I R - s p e c t r u m  (KBr)  a 
s t rong  h y d r o x y l  a b s o r p t i o n  a t  3486 cm -* and  u n s a t u r a t e d  
ke tone  a b s o r p t i o n  a t  1652 c m - <  The  chemica l  shif ts  of 
the  m e t h y l  r esonances  in  t he  N M R - s p e c t r u m  of podec-  
dysone  C are  essent ia l ly  t he  same  as those  r epo r t ed  for 
T H E - I I I  (see Table) .  T he  mass  spec t ra  of T H E - I I I  a n d  
podecdysone  C m e a s u r e d  w i t h  a n  L K B  Model  9000 mass  

Chemical shifts of methyl resonances (6) measured in [=Hs] pyridine 

18-H a 19-H a 21-H 3 27-H a 

Podecdysone C 1.21 1.06 1.57 1.47 

THE-III (II) 1.22 1.08 1.58 1.48 

Podecdysone C 3,22-diaeetate (III) 1.16 1.08 1.61 1.48 

fl-Eedysone 3, 22-D/acetate (IV) 1.17 1.07 1.61 1.35 

s p e c t r o m e t e r  were found to  be  v i r t u a l l y  ident ica l .  The  
spec t ra  show p r o m i n e n t  peaks  a t  role 460, 442 a n d  424 
co r r e spond ing  to  the  p a r e n t  ion w i t h  loss of 2, 3 and  4 
molecules  of w a t e r  respect ive ly .  Peaks  a t  m/e 363 (M-133) 
and  345 (M-133=18) are a t t r i b u t e d  to ions fo rmed  b y  
C 20-C22  b o n d  cleavage,  and  c leavage  t o g e t h e r  w i t h  loss 
of a molecule  of water .  

Reac t i on  of podecdysone  C w i t h  ace tone  in t he  pres-  
ence of p h o s p h o m o l y b d i c  acid afforded a t r i a ce ton ide  5, 
wh ich  in c o n f o r m i t y  w i t h  th i s  f o r m u l a t i o n  showed in i ts  
mass  s p e c t r u m  ions a t  m/e 616 (M+), 558 (M-58) a n d  500 
(M-2 •  co r r e spond ing  to  t he  p a r e n t  ion and  ions 
a t t r i b u t e d  to  t he  loss of 1 a n d  2 molecules  of ace tone  
respect ively .  Ace ty l a t i on  (24 h) of podecdysone  C af forded 
2 de r iva t i ve s  cons idered  f rom N M R  to  be  podecdysone  
C 2, 3, 22, 25, 26-penta-  and  2, 3, 22, 26- te t ra -ace ta tes .  The  
mass  s p e c t r u m  of t h e  t e t r a - a c e t a t e  showed p r o m i n e n t  
peaks  a t  m/e 586 (M-60-18), 568 (M-60-2 x 18) a n d  550 
(M-60-3 • 18). P a r t i a l  hydro lys i s  of t he  t e t r a - a c e t a t e  w i t h  
p o t a s s i u m  h y d r o g e n  c a r b o n a t e  in aqueous  m e t h a n o l  and  
c h r o m a t o g r a p h y  of t he  p r o d u c t  a f forded  podecdysone  
C 3, 22-d iace ta te  (III) w h i c h  in i ts  mass  s p e c t r m n  showed  
p r o m i n e n t  peaks  a t  rn/e 544 (M-2 X 18), 526 (M-3 • 18) and  
484 (M-60-2 • 18). The  chemica l  sh i f t  va lues  of t he  C18, 
C19 and  C 21 m e t h y l  groups  of t he  d i ace t a t e  showed  a close 
cor respondence  w i t h  those  of f l-ecdysone 3 ,22-d iace ta t e  
(IV) 2 (see Table) .  O x i d a t i o n  of t h e  d i ace t a t e  w i t h  pe r ioda te  
afforded,  f rom i ts  N M R - s p e c t r u m ,  a m e t h y l  ke tone  (V) 
wh ich  showed  in i ts  mass  s p e c t r u m  p r o m i n e n t  peaks  a t  
m/e 590 (M+), 562 (M-28). R e a c t i o n  of t h i s  k e t o n e  w i t h  
m e t h y l  m a g n e s i u m  iodide, a ce ty l a t i on  of t he  p r o d u c t s  
and  s e p a r a t i o n  b y  TLC p rov ided  a p r o d u c t  wh ich  was 
iden t ica l  (TLC, MS) w i t h  fl-ecdysone 2, 3, 22- t r iaceta te3.  
Podecdysone  C is t h u s  shown to be a 26-hydroxy-f l-  
ecdysone  and  i t  r ema ins  b u t  to  def ine i ts  s t e r eochemis t ry  
a t  C25, wh ich  m a y  n o t  be  t he  s ame  as t h a t  of T H E - I I I .  

I n  t h e  Calliphora b ioassay  s podecdysone  C showed an  
a c t i v i t y  of a b o u t  1/10 t h a t  of fl-ecdysone. 

Rdsumd. Le Podecdysone  C, u n  st6rol  ex t r a i t  de 
l '6corce de l ' a rb re  Podocarpus elatus R. Br. e t  qui  fonc- 
t i o n n e  comme h o r m o n e  de m u e  est  i den t i que  au T H E - I I I  
(26-hydroxy-f l -ecdysone,  I I )  e x t r a i t  du  ver  du  t a b a c  
2VIanduca sexta. 
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