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C o m u n i c a t  i o n  -_-__-- 

CHIRAL EPOXIDES FOR LEUKOTRIENE SYNTHESES : A D-XYLOSE - APPROACH 

* 
J.R.Pougny and  P . R o l l i n  

L a b o r a t o i r e  d e  R ioch imie  S t r u c t u r a l e  , U.A.499 , U.F.R. F a c u l t 6  

d e s  S c i e n c e s  , B . P . 6 7 5 9  , 6 5 0 6 7  OrlGans Cedex 2 , F r a n c e .  

Rece ived  May 30,  1 9 8 6  - F i n a l  Form J u l y  7 ,  1986 

C h a r a c t e r i z a t i o n  of SRS-A, an  i m p o r t a n t  m e d i a t o r  of asthma 
1 

(I.TA4) i s  t h e  s h o r t - l i v e d  

4 

and o t h e r  h y p e r s e n s i t i v i t y  p r o c e s s e s ,  w a s  n o t  a c h i e v e d  u n t i l  1 9 7 9  

I t  h a s  been  p roposed  t h a t  l e u k o t r i e n e  A 

key b i o c h e m i c a l  i n t e r m e d i a t e  which can  b e  e i t h e r  c o n v e r t e d  t o  LTB 

by enzymat i c  h y d r a t i o n  o r  t o  L T C 4 ,  a p r e c u r s o r  t o  LTD 

by g l u t a t h i o n e  t r a n s f e r ’ .  T h e r e f o r e ,  i n  o r d e r  t o  mimic t h e  b i o s y n -  

t h e t i c  pa thway,  LTA h a s  been  t h e  p r ime  s y n t h e t i c  t a r g e t  . A s u r -  

vey  of t h e  v a r i o u s  methods d e s c r i b e d  i n  t h e  l i t e r a t u r e  c l e a r l y  

shows t h e  p i v o t a l  s t a t u s  of t h e  key - syn thons ,  m e t h y l  7-hydroxy- 

5 ,6 -epoxyhep tanoa te s  ( e . g .  and  3 ) .  

t h e  f i e l d  of i n s e c t  s e x  pheromones4, w e  have  deve loped  a n i a e - s t e p  

s e q u e n c e  f rom i n e x p e n s i v e  Q-xylose f o r  t h e  e l a b o r a t i o n  o f  c h i r a l  

c i s - e p o x y - a l c o h o l s .  

4 

and  LTE 
4 4 ,  

3 
4 

Having been  i n v o l v e d  i n  s e v e r a l  c h i r a l  e p o x i d e  s y n t h e s e s  i n  

- 
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702 POUGNY AND ROLLIN 

R 
5 s t e p s  

HO "'u"' .I - * 

R = a l k e n y l  

The s y n t h e s i s  of t h e  (5S,6R)-diastereomer 4 h a s  been c a r r i e d  

ou t  from i n t e r m e d i a t e  L5 i n  a s i x - s t e p  sequence ,  as o u t l i n e d  i n  

Scheme 1. 

The s a t u r a t e d  es ter  2 w a s  p repa red  i n  t h r e e  s t e p s  from 1 
3 '  w i t h  a 7 9 %  o v e r a l l  y i e ld ' .  Mesy la t ion  of 2 t o  2 (MsC1, N E t  

C H 2 C 1 2 ,  -20°C ,  90%) fo l lowed  by h y d r o l y s i s  of t h e  k e t a l  p r o t e c -  

t i n g  g roup  (1.3 eq. T s 0 H . H  0 i n  CH O H ,  RT) t h e n  d i r e c t  epoxida- 
3 e , 3 h  

t i o n  ( 1 . 4  eq.  CH ONa) l e d  t o  6, {a), + 2 .3" (c=4 .40 ,  C H C 1 3 )  

i n  80% y i e l d  . This  d i a s t e r e o m e r  can be  d i v e r t e d  t o  6-epileuko- 

t r i e n e s  acco rd ing  t o  known p rocedures  

2 3 

3 7 

3 d , 3 e  

I n  o r d e r  t o  o b t a i n  t h e  (58,GR)-diastereomer 6, t h e  conf igu -  

r a t i o n  of t h e  c h i r a l  c e n t e r  a t  C-6 of 2 m u s t  remain unchanged, 

w h i l e  t h a t  o f  C-5 must be i n v e r t e d .  T h i s  was ach ieved  a s  shown 

i n  Scheme 2 .  

T o s y l a t i o n  of 2 w i t h  i n v e r s i o n  of t h e  c o n f i g u r a t i o n  a t  C - 5  

occured upon t r e a t m e n t  w i t h  z i n c  t o s y l a t e  i n  benzene i n  t h e  p r e -  

Scheme 1 

- 2 R = H  L R = M s  - 8 R - B z  
4 - 

i) HgO, BF . E t  0 ,THF-H20 ,RT. ii) Ph P=CHCOOMe ,AcOEt ,ref lux.  

iii) H2 , 1 O X  Pd/C ,AcOEt . 3 2  3 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
0
4
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



CHIRAL EPOXIDES FOR LEUKOTRIENE SYNTHESES 703 

sence  of PPh and DEAD8, g i v i n g  5, {a}D - l " ( c = 2 . 1 4 ,  CHC13) i n  52% 

y i e l d .  Hydro lys i s  of t h e  k e t a l  group and e p o x i d a t i o n  were achieved 

a s  d e s c r i b e d  above,  t h u s  l e a d i n g  t o  t h e  (5R,6R)-epoxide 6, {a}D 

+ 31.5" (c=l.OG, C H C l  ) i n  80% y i e l d .  T h i s  d i a s t e r e o m e r  i s  a pre-  

c u r s o r  t o  5-epi-6-epi-LTA 3e. I n  view of t h e  known p o s s i b l e  r e a r -  

rangements of a ,  6 - e p o x y a l c ~ h o l s ~ ,  s p e c t r o s c o p i c  d a t a  f o r  compounds 

- 4 and 6 were tho rough ly  s t u d i e d  t o  a s c e r t a i n  t h e  secondary epoxide 

s t r u c t u r e s .  

3 

3 

4 

T h i s  Q-xylose approach may f i n d  an e x t e n s i o n  t o  t h e  s y n t h e s i s  - 
of t h e  o t h e r  two d i a s t e r e o i s o m e r i c  epox ides  (5S,6S) and (5R,6S) 

which can r e s p e c t i v e l y  be  d i v e r t e d  t o  LTA o r  t o  5-epi-LTA 

I n  t h a t  pu rpose ,  b o t h  t h e  (5S)-benzoate  7, {aID + 0.5" ( c=2 .04 ,  

C H C l  ) and i t s  (SR)-epimer 8, {a ID + 23" ( c=3 .40 ,  C H C l  ) can be  ob- 

t a i n e d  i n  one-step from _1. v i a  e i t h e r  benzoy l - inve r s ion  ( Zn(0Bz) 

PPh3, DEAD, t o l u e n e ,  RT, 74% y i e l d  ) lo o r  c o n v e n t i o n a l  b e n z o y l a t i o n  

( BzC1, p y r i d i n e ,  84% y i e l d  ) .  A f i v e - s t e p  s t a n d a r d  sequence ( 1. 

h y d r o l y s i s  of t h e  k e t a l  g roup ;  2 . s e l e c t i v e  p r o t e c t i o n  of t h e  p r i -  

mary a l c o h o l  f u n c t i o n ;  3 .mesy la t ion  of t h e  secondary a l c o h o l  func- 

t i o n ;  4.YeONa-induced e p o x i d a t i o n ;  5 . d e p r o t e c t i o n  of t h e  pr imary 

a l c o h o l  f u n c t i o n  ) would t h e n  l e a d  t o  t h e  expec ted  epox ides .  

3 a , 3 e , 3 h  
4 4 

3 3 

2' 

3e  

. Scheme 

- 5 R = T s  I R = B z  
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