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Abs t rac t  - Aglycone 1 o f  pseudopteros in  E has been syn thes ized 
Tram t h e  t e t r a l o n e  :-using severa l  novel  r e a c t i o n s  t o  c o n t r o l  
s t e r e s e l e c t i v i t y .  

The pseudopteros ins  and secopseudopterosins a re  d i  te rpene g l ycos ides  i s o l a t e d  ( r e f .  1 )  
f rom t h e  Caribbean Seawhip Pseudopterogorgia e l i sabe thae .  The pseudopteros ins  a re  t h e  
t r i c y c l i c  compounds A-J and t h e  secopseudopterosins a r e  cha rac te r i zed  by t h e i r  b i c y c l i c  
s t r u c t u r e s .  A1 1 o f  these n a t u r a l  p roduc ts  possess p o t e n t  an t i i n f l ammato ry  a c t i v i t y .  
Recent ly two r o u t e s  ( re f s .  2,3) towards the  syn thes i s  o f  pseudopteros ins  have been 
pub l i shed  and i n  t h i s  paper we w ish  t o  d i s c l o s e  a s t e r e o s p e c i f i c  syn thes i s  o f  t h e  
aglycone 1 o f  pseudopteros in  E developed i n  our  l a b o r a t o r i e s .  
s t a r t i n g  f rom an inexpens ive  s t a r t i n g  m a t e r i a l  1 i s  shown i n  Scheme 1. 

Our r e t r o s y n t h e t i c  a n a l y s i s  
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r e a c t i o n  of  2 w i t h  e t h y l  2-bromopropionate fo l lowed b y  dehydra t ion  o f  t h e  r e a c t i o n  p roduc t  
y i e l d e d  t h e  z l e f i n  2 which e x i s t s  i n  t h e  p r e f e r r e d  conformat ion  as shown, t o  avo id  p e r i  
i n t e r a c t i o n s .  
s te reochemis t r i es  a t  C 3  and C1, o f  pseudopterosin.  
expected d e l i v e r e d  hydrogen f rom t h e  l e a s t  h indered s i d e  and y i e l d e d  t h e  undesTred isomer 
- 4 whose s te reochemis t r y  does n o t  correspond t o  t h e  pseudopteros ins ,  b u t  does correspond t o  
t h e  r e l a t e d  Eremoph i l ia  te rpeno ids .  
c a t a l y s t s  i n  hydrogenat ion  processes, e s t e r  3 was reduced t o  t h e  h o m o a l l y l i c  a l coho l  5 
which on homogenous hydrogenat ion  ( r e f .  4 )  s t e r e o s e l e c t i v e l y  y i e l d e d  compound 6 w i t h  The 
des i red  s te reochemis t ry .  
ketone 8. React ion  of 8 w i t h  phenylsulfonylmethylcerium (111) c h l o r i d e  ( r e f .  5 )  y i e l d e d  
t h e  o l e f i n  9. I o n i c  hydrogenat ion  o f  9 w i t h  t r i e t h y l s i l a n e  and t r i f l u o r o a c e t i c  a c i d  
y i e l d e d  e x c r u s i v e l y  10 possessing t h e  cndes i red  s te reochemis t r y  a t  C1. The s t r u c t u r e  o f  - 10 was proven u s i n g  F r a y  c r y s t a l l o g r a p h i c  ana lys i s .  
s te reochemis t r y  because t h e  h y d r i d e  i n  t h e  produc t  was d e l i v e r e r f r o m  t h e  a x i a l  s ide ,  we 

Th is ,  of  course, has impor tan t  consequences f o r  e s t a b l i s h i n q  c o r r e c t  
C a t a l y t i c  hydrogenat ion  o f  3 as 

To e x p l o i t  t h e  h a p t o p h i l i c i t y  o f  a l c o h o l s  and 

Standard homologat ion and c y c l  i z a t i o n  then qave t h e  T r i c y c l i c  

Al though 10 possessed t h e  wrong 

1 2  8 R R =0;R3=R4=H 
11 R1,R2 = H,OH; R3 = R4 = H 
12 R1 = CH2CH=CH2; R2 = R3 = R4 = H 
13 R1 = CH2CH2CH3; R2 = R3 = R4 ~i H 
21 R1R2=0;R3=H;R =Me 
22 R1,R2 = H,OH; R3 = H; R4 = Me 
10 R’ = R3 = R4 = H; R2 = CH2SQPh 
14 R1 = R3 = R4 P H; R2 = CH$H&H3 
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asked whether t h e  analogous 1 -unsubs t i t u ted  b e n z y l i c  c a t i o n  cou ld  be captured  s i m i l a r l y  on 
t h e  a x i a l  s i d e  u s i n g  "carbon nuc leoph i l es "  i ns tead  o f  a h y d r i d e  donor. Thus t h e  t r i c y c l i c  
ketone 8 was reduced t o  11 and i n  t h e  event  when 11 was t r e a t e d  w i t h  a l l y l t r i m e t h y l s i l a n e  
and t i t a n i u m  t e t r a c h l o r i G ,  i t  y i e l d e d  12 w i t h  c o p e c t  s te reochemis t ry  o f  t h e  p roduc t  a t  
C,, C, and C,. The s t r u c t u r e  o f  12 wasproven  by convers ion  t o  13 and comparing i t s  nmr 
spectrum w i t h  t h e  C, epimer 14 o b G i n e d  f rom lo. 
cor respond ing  p r o t o n  i n  14 appeared a t  87.05. Having achieved t h e  syn thes i s  o f  12 
possessing t h e  t r i c y c l i c  ske le ton  and c o r r e c t  s te reochemis t r i es  o f  C,, C, and C, o f  
pseudopteros ins  we tu rned  our  a t t e n t i o n  towards s t e r e o s e l e c t i v e l y  i n t r o d u c i n g  s u b s t i t u t i o n  
a t  C,. Thus, compound 15 was o x i d i z e d  ( r e f .  6 )  w i t h  pe rsu lpha te  and c u p r i c  i o n  t o  o b t a i n  
t h e  b e n z y l i c  ketone w h i z  upon methano lys is  p rov ided  5. React ion o f  16 w i t h  methy lcer ium 
c h l o r i d e  f o l l o w e d  by dehydra t i on  y i e l d e d  t h e  o l e f i n  2. Hydrogenat ion o f  11 gave 18 w i t h  
wrong s t e r e o s e l e c t i v i t y  a t  C,. 
m i x t u r e  o f  18 and 2 and t h e r e f o r e  decided t o  c a r r y  ou t  t h e  process i n  an i n t r a m o l e c u l a r  
sense. 
d e l i v e r  h y d r i d e  i n t r a m o l e c u l a r l y  f rom t h e  B-face t h u s  y i e l d i n g  t h e  C,-methyl group i n  t h e  
des i red  a - o r i e n t a t i o n .  Thus when t h e  above r e a c t i o n  was c a r r i e d  o u t  a t  h i g h  d i l u t i o n  
f a v o r i n g  i n t r a m o l e c u l a r  r e a c t i o n ,  we ob ta ined almost e x c l u s i v e l y  ( a  95:5)  2 f rom 20. 
With a l l  t h e  r e q u i r e d  r e a c t i o n s  f o r  s t e r e o c o n t r o l l e d  i n c o r p o r a t i o n  o f  s u b s t i t u e n t s  a t  C,, 
C3, Cs and C 7  i n  hand, we nex t  t u rned  our  a t t e n t i o n  towards i n c o r p o r a t i n g  p roper  
f u n c t i o n a l i t i e s  a t  Cl and t h e  aromat ic  r i n g .  
( 6 ) * ( 8 ) ] .  
l ~ t h i u ~  f o l l o w e d  by m e t h y r i o d i d e  gave (23) .  
Lewis ac ids  i n d i c a t e d  poor s t e r e o s e l e c t i x t y  compared w i t h  t h e  10-desmethyl se r ies .  
However, use o f  a smal l  incoming n u c l e o p h i l e  r e s t o r e d  h i g h  pseudoaxial  s e l e c t i v i t y :  (23) 
reac ted  w i t h  d ie thy la lum inum cyan ide  and s tann ic  c h l o r i d e  t o  g i v e  (2) w i t h  >95% 
s t e r e o s e l e c t i v i t y .  Reduct ion t o  aldehyde 25 f o l l o w e d  by r e a c t i o n  w i t h  phenyl  i sop ropy l  
sulphone an ion  and reduc t i on  of  t h e  crude p roduc t  w i t h  sodium amalgam y i e l d e d  26 w i t h  t h e  
des i red  8 - i sobu teny l  group a t  C,. 

H,, i n  13 appeared a t  66.94 and t h e  

However, t r i f l u o r o a c e t i c  a c i d - t r i e t h y l s i l a n e  y i e l d e d  a 

We argued t h a t  t h e  s i l a n e  20 on r e a c t i o n  ( r e f .  7 )  w i t h  t r i f l u o r o a c e t i c  a c i d  shou ld  

Compound E w a s  conver ted  t o  (c) [compare 

React ions  o f  (23) w i t h  a l l y l s i l a n e s  and 
Reduct ion o f  21  y i e l d e d  22, which on t rea tmen t  ( r e f .  8 )  w i t h  t e r t i a r y  b u t y l  

Compound 26 thus  possessed t h e  t r i c y c l i c  s y x e m  o f  

25 R' = H; R2 = CHO; R3 = Me 
3 26 R' = H; R2 = CH=CMe2; R = Me 

3 2  27 R 1 = R  =H;R =CH=CMe2 

Me 

pseudopteros in  E w i t h  c o r r e c t  s u b s t i t u t i o n  and s te reochemis t r y  a t  C,, C,, C, and C,. 
Demethy la t ion  o f  26 w i t h  boron t r i b r o m i d e  y i e l d e d  t h e  phenol 27 which underwent o x i d a t i o n  
w i t h  Fremy's s a l t t o  q i v e  t h e  o r t h o  quinone 28. 
des i red  q u i n o l  pseudopteros in  aglycone 1 w h i 3  was c h a r a c t e r i z g  as i t s  d i a c e t a t e  2. 
Authen t i c  samples o f  28, 1 and 29 were prepared f rom pseudopteros in  E and t h e  n a t u r a l  and 
s y n t h e t i c  samples were focnd t o T e  i d e n t i c a l  i n  a l l  respec ts  (t. l.c., n.m.r., m.s., e t c . ) .  

We a re  g r a t e f u l  t o  Prof. Fen ica l  f o r  p r o v i d i n g  us a generous supply of  pseudopteros in .  

Reduct ion o f 7 8  w i t h  Na2S20, gave t h e  

REFERENCES 

1. 

2. C. A. Broka, S. Chan and B. Peterson, J.  Org. Chem. 53, 1584-1586 (1988).  
3. E. J .  Corey and P. Carpino, J. Amer. Chem. SOC. 111,-5472-5474 (1989) .  
4. H. W. Thompson and E. McPherson, J .  Amer. hem. E. 96, 6231-6233 (1974).  
5. T. Imamoto, Y .  Sugiura  and N. Tak- L e t t e r s  5, 4233-4236 (1984).  
6. M. Bha t t  and P. Perumal, Tetrahedron L e t t e r s  22, 2605-2608 (1981).  
7. S. Anwar and A. P. Davis,  Chem. Communica t ion~831-832 (1986).  
8. N. S. Narasimhan and R .  S. M a l i ,  Synthes is  957-986 (1983).  

S. A. Look, W. Fen ica l ,  G. K. Matsumoto and J .  Clardy ,  J .  Org. Chem. 2, 5140-5145 
(1986). 




