
T o t a l  s y n t h e s i s  o f  ( + ) - F u s i c o a u r i t o n e  1  
 
F u s i c o a u r i t o n e  1  i s  p a r t  o f  o f  t h e  d i t e r p e n o i d  f a m i l l y  F u s o c o c c a n e s .  
F u s o c o c c a n e s  e x h i b i t  s i g n i f i c a n t  p h y t o h o r m o n a l  a c t i v i t i e s  a s s o c i a t e d  w i t h  
t h e  a c t i v a t i o n  o f  p l a s m a  m em b r a n e  H

+
- AT P a s e .  T h e  p u t a t i ve  b i o g e n e s i s  o f  

t h i s  t r i c yc l i c  f r am e w o r k  i s  d e s c r i b e d  b y  a  π - c a t i o n  c yc l i s a t i o n  t o  f o r m  a n  
e l e v e n - m e m b e r e d  r i n g ,  a n d  f u r t h e r  t r a n s a n n u l a r  e ve n t s  f r o m  a  
[ 9 . 3 . 0 ] c yc l o t e t r a d e c a n e  p r e c u r s o r  l e a d  t o  f u s i c o c c a n e s .  T h e  i n i t i a l  
c a r b o c yc l i s a t i o n  o f  g e r a n y l g e r a n y l  m o n o n p h o s p h a t e  y i e l d s  t h e  d o l a b e l l a n e s ,  
a  w i d e l y  d i s t r i b u t e d  c l a s s  o f  m a r i n e  n a t u r a l  p r o d u c t s  b y  m e a n s  o f  h yd r a t i o n  
o r  e l im in a t i o n  f r o m  c a t i o n  2  ( s c h e m e  1 ) .  
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S c h e m e  1  :  b i o s y n t h e s i s  o f  f u s i c o a u r i t o n e .  
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i) (EtO)3CCH3

EtCO2H (cat.)
145°C
ii) LiBH4, MeOH
70%

7

i) Na0, HMPA, tBuOH, 97%

ii) TsCl, Et3N, DMAP, 

CH2Cl2,

89%

iii) NaI, Me(CO)Et, reflux, 

then NaO2SC6H4CH3, DMF, 

70°C, 93%

i) (EtO)3CCH3

EtCO2H (cat.)
145°C, 79% 
ii) LiAlH4, Et2O, 
0°C
95%
iii) MEM-Cl, 
iPr2NEt, DMAP, 
CH2Cl2,92%
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H

MEMO

OH
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(S)-limonene oxide
4MEMO

(MEM=CH2OCH2CH2OCH3)

 
 
1 .  P r o p o s e  a  s yn t h e s i s  o f  3  ( s t a r t i n g  f r o m  ( S ) - l im o n e n e  o x i d e ) .  
2 .  E x p l a i n  f o r m a t i o n  o f  4 .   
3 .  G a v e  r e a g e n t  f o r  t h e  t r a n s f o rm a t i o n  4  t o  5 .  
4 .  G a v e  t h e  s t r u c t u r e  o f  6  &  7 .  
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10

benzene, t-amylate, 

35°C, 5min

quenching with AcOH

73%

d.r. 5:1

i)
ii)
iii)

 
 
5 .  G a v e  r e a g e n t s  f o r  t r a n s f o r m a t i o n  7  t o  8  a n d  8  t o  9 .  
6 .  G a v e  s t r u c t u r e  o f  1 0  a n d  e x p l a i n  i t s  f o r m a t i o n .  
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(major product)

H

11

O

TolO2S

12

13

i) DIBAL, -78°C, 
95%
ii) sodium 
naphtalide, THF, -
78°C, 1min, then 
MnO2, PhH, 70%
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i) TsOH (cqt.), 
ClCH2CH2Cl, 
92%
ii) tBuOCl, aq. 
acetone, 40%
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7 .  G a v e  r e a g e n t s  f o r  f o r m a t i o n  o f  1 2 .  
8 .  G a v e  s t r u c t u r e  o f  1 3 .  
9 .  Ex p l a i n  t r a n s f o r m a t i o n  1 3  t o  1 4 ,  g i v e  n a m e  o f  t h a t  r e a c t i o n .  
1 0 .  G i v e  r e a g e n t  f o r  t r a n s f o rm a t i o n  1 4  t o  1 .  


