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S P E C I A L I A  
Les  a u t e u r s  s o n t  seuls  r e sponsab le s  des  op in ions  exp r im6es  da ns  ces brSves  c o m m u n i c a t i o n s .  - Ft i r  die K u r z m i t t e i l u n g e n  
ist  aussch l i ess l i ch  der  A u t o r  v e r a n t w o r t l i c h .  - Per  le b rev i  c omun ic a z ion i  ~ responsab i l e  solo l ' au tore .  - The  ed i tors  

do no t  ho ld  t h e m s e l v e s  respons ib le  for t he  op in ions  exp re s sed  in t he  a u t h o r s '  brief  r e p o r t s . -  OTBeTCTBeHH0CTb aa 
K0p0TKHe c006meHnn HeC6T HCI~JI~0qHTeJIbH0 aBT0p. -- Solo Ios a u to r e s  son r e sponsab le s  de las op in iones  e x p r e s a d a s  en 

es tas  c o m u n i c a t i o n e s  breves .  
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Summary.  Th e  crucial  f unc t iona l  g roups  of p h o r b o I - 1 2 - m y r i s t a t e - 1 3 - a c e t a t e  (PMA) are s u p e r i m p o s a b l e  wi th  those  of 
the  glucocor t icoid  cort isol  in a u n i q u e  m a n n e r  wh ich  sugges t s  a m e c h a n i s m  for PMA  ac t iv i ty ,  i.e. t h e  a lky la t ion  of a 
cortisoI ' receptor ' .  

Croton oil an d  i ts  ac t ive  pr inciple  phorbo l  12-myr i s t a te ,  
13-ace ta te  (PMA) causes  i n f l a m m a t i o n ,  hyperp las i a ,  a nd  
t u m o r  p r o m o t i o n  in m o u s e  skin~, 2. In  add i t i on  P M A  is 
the  m o s t  p o t e n t  p la te le t  agg rega t i ng  agen t  k n o w n  3, ex-  
h ib i t i ng  a c t i v i t y  a t  10 9 M.  The  h igh  specif ic i ty  of P M A  
for t a r g e t  cells an d  t he  fact  t h a t  m i n o r  s t r u c t u r a l  c h a n g e s  
in P M A  e l imina t e  its a c t i v i t y  p r o m p t e d  BOUTWELL ~ to 
ask :  ' W h y  sh o u ld  the  p l a n t  p r o d u c t  PMA h a v e  a specific 
recep tor  on a m a m m a l i a n  ceil un less  PMA is m i m i c k i n g  
t he  ac t ion  of a n a t u r a l  e n d o g e n o u s  p r o d u c t  whose  s t ruc -  
tu re  is s imi la r  to PMA' .  

W e  would  like to  sugges t  t h a t  t h i s  is indeed  t he  case 
and  the  n a t u r a l  en d ogenous  p r o d u c t  wh ich  PMA re se m-  
bles is one l ikely to possess  a crucial  role in cell g r o w t h  
control-cor t isol .  
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I n h i b i t i o n  of c ro ton  oil p r o m o t e d  t u m o r i g e n e s i s  b y  
cor t i sone  h a s  been  k n o w n  for some  t i m e  5-7. More r ecen t ly  
a n u m b e r  of o th e r  a n t i m i t o t i c  and  a n t i - i n f l a m m a t o r y  
s te ro ids  h a v e  been  a s sayed  for the i r  inh ib i t ion  of t u m o r  
p r o m o t i o n  b y  c ro ton  oil s and  P M A  9. The  a n t i i n f l a m m a -  
t o r y  s teroid  D e x a m e t h a s o n e  was  shown  to be t he  m o s t  
p o t e n t  inh ib i to r  of P M A  ac t iv i ty .  R e c e n t  work  ha s  s h o w n  
t h a t  P M A  induces  specific p ro teases  in ce r t a in  cells 10, a n d  
a cor re la t ion  h a s  been  d r a w n  be tween  p l a s m i n o g e n  act i -  
v a t o r  p r o d u c t i o n  an d  t r a n s f o r m e d  cells. WJ~INSTEIN ha s  
r epo r t ed  t h a t  g lucorf icoids  i nh ib i t  11 p l a s m i n o g e n  acti-  
v a t o r  a n d  P M A  is a p o t e n t  inducer  ~2 of p l a s m i n o g e n  ac- 
t i va to r .  Le t  us  care fu l ly  sc ru t in ize  t he  s t r u c t u r e s  of t he  
cor t isol  1 a n d  phorbo l  22 molecules .  

No a p p a r e n t  s t r u c t u r a l  r e l a t ionsh ip  of t he  s teroid  hor-  
m o n e  cort isol  1 to t he  t u m o r  p r o m o t e r  phorbo l  22 can  

read i ly  be seen, indeed the  2 s u b s t a n c e s  appea r  to  be 
p r o f o u n d l y  different .  Recal l ing,  however ,  t h a t  the  func-  
t i ona l i t y  in t he  cort isol  C a n d  D r ings  are necessa ry  for 
g lucor t icoid  a c t i v i t y  a n d  t h a t  t he  f u n c t i o n a l i t y  in t he  
phorbo l  A a nd  B r ings  are requ i red  for co-carc inogenic  
ac t iv i ty ,  we h a v e  fit  t he  c o m p l e m e n t a r y  cort isol  a n d  
phorbo i  a t o m s  us ing  a leas t  squa re  p r o g r a m  ~3 wi th  pub -  
l i shed X - r a y  data l4 ,  ~5. The  resu l t s  are d i sp layed  in the  
Figure .  A n  accep tab le  fit  (Table) was  t o u n d  for the  crucial  
f u n c t i o n a l i t y  of phorbo l  a nd  cortisol.  Moreover,  the  
j u x t a p o s i t i o n  of the  phorbo l  C(1) ca rbon  a t o m  w i th  t he  
cort isol  0(20) o x y g e n  a t o m  sugges t s  a m e c h a n i s m  of 
phorbo l  ac t ion:  the  a lky l a t i on  of a cort isol  receptor ,  pos-  
s ib ly  one invo lved  in a key  role in cont ro l l ing  cell division.  

Biological  nuc leophi les  suc h  as an  a mino  16 or s u l f h y d r y l  
res idue  17,1s, n o r m a l l y  h y d r o g e n  b o n d i n g  to the  cort isol  
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O(20) carbonyl  oxygen would readi ly  add to  the  reac t ive  
C(1) a t o m  of phorbo l  in a 'Micheal - type '  addi t ion  reac- 
tion. Such a m e c h a n i s m  has  been  suggested for the  ant i -  
t u m o r  act ion of a -me thy lene  lactones19. 

As add i t iona l  suppor t  for the  re la t ionship  of cortisol and 
phorbol ,  we have  de t e rmined  t h a t  phorbo l  (1~ cross 
reaction) and  PMA (6% cross reaction) are ' recognized '  
as cortisol  a t  ca. 10 -s M in a r ad io immunoassay  2~ 

/ 
t L 2 

The molecular similarity of 9~x-fluoro-cortisol 1 and phorbol 2 

CortisoI atom 14 Phorbol atonl Is Delta (A) 

Least squares fit 
of these atoms O(17) 0(4) 0.322 

O(21) 0(9) 0.348 
0(20) C(1) 0.577 
0(11) 0(20) 0,263 

Unmatched atoms C(13) C(5) 0.533 
C{17) C(4) 0.472 
C(20) C(lO) 0.346 
C(16) C(3) 0.498 
c(12) c(6) 1.546 
C(21) C(9) 0.239 
C(1I) C(20) 2.309 

Stereopair of 9cr �9 
"bol | showing overlap of crucial 
al groups. Arrows indicate eoinci- 
ups with distance in angstroms. 
perposition of eortisoI 0(20) and 

phorboI C(1).) 
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Summary. The chloroform ex t r ac t  of an thers  of So[andra 
(dehydroacet ic  acid) as one of the  main  products .  

The size of cer ta in  t ropical  flowers allow the  isolat ing 
of chemical  compounds  f rom the  di f ferent  pa r t s  of the  
flower. We  have  collected and  ex t rac ted  a q u a n t i t y  of 
an the r s  of Solandra nitida (solanaceae) called 'golden cup' .  
The  first  compound  t h a t  was found was saccharose f rom 
the  methanol ic  ex t r ac t  ~ besides hexaeicosanol ,  8-pentaeico- 
sanol and nonae icosane2  Now we repor t  the  presence of 
dehydroace t i c  acid. 

1 kg of an thers  were ex t r ac t ed  wi th  hexane  and t h e n  
wi th  chloroform. By  TLC the  chloroform ex t r ac t  showed 
14 spots  in to luene-e thy l  formia te- formic  acid (5/5/1). 
By  column c h r o m a t o g r a p h y  in the  same eluent,  we got  
13 d i f ferent  fractions.  The 8th f ract ion was crysta l l ized 
f rom to luene -AcOEt  (5/5) and gave yellow needles, m .p .  
100-104~ recrys ta l l iza t ion in A c O E t - M e O H  (1/5) gave 
amber  needles m .p .  109-110~ The MS showed t h a t  the  
compound  has 8 carbon  a toms  ( M + 1 - 8 . 5 % )  a, molecular  
weight  168 and formula  CsHsO 4. The I R - s p e c t r u m  showed 
the  following bands ;  3065 cm -1 (w) CH-C,  1720 (s) C=O 
lactone and  diketone,  1450 (m) C-CH, 1375 (m) CHa, 
1255 CH~-C=O O=C - O - C ,  1000 (s) C-CH out  of plane,  
860 (m)-O-C-CHa,  780 (m) and  712 (w) C=CH st. UV- 
spec t rum showed 2 bands  a t  2 223 n m  (log E = 3.9) and 

nilida conta ins  3-acethyl-6-methyl- l,2-pyran- 2,4{ 3H)dione 

~max at  308 n m  (log E - 1.2). The N M R - s p e c t r u m  showed 
3 signals a t  d in p p m  2.33 (s) (3H) CHa-CO , 2.66 (s) (4H) 

I I 
CHaC=C and - C - C - O ,  5,95 (m) (1 H) vinyl ic  proton.  All 

I ] 
O H 

these d a t a  suggest  t h a t  ti le c o m p o u n d  is 2,6-dioxo-2- 
me thy l -5 -ace thy l -d ihyd ropyrane  (dehydroacet ic  acid). 
The mass  spec t rum confirms th is  s t ruc ture  because we 
observe the  following f ragments ;  m/e 168, 153, 125, 110, 
69, 56, 43 (base peak). 

To our  knowledge i t  is the  f i rs t  t ime t h a t  dehydro-  
acetic acid is found in nature ,  bu t  it  is well known as the  
d imer iza t ion  p r o d u c t  of e thy l  ace toaeeta te .  The fact  t h a t  
it  was found  in the  mascul ine sexual  organ of the  flower 
(anthers) suggests  a metabol ic  ac t iv i ty  re la ted to t he  
reproduct ion ,  e.g. a way  for anaboI ism di f ferent  to  the  
wel l -known one th rough  mevalonic  acid. 
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