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COMMUNICATION 
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A USEFUL INTERMEDIATE FOR LEUCOTRIENES B SYNTHESIS 
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LTB4 11, a member o f  t h e  a r a c h i d o n i c  a c i d  cascade has been 

i d e n t i f i e d  by  B o r g e a t  and Samuelssonl .  LTB4 i s  a p o t e n t  chemo- 

t a c t i c  f a c t o r  and i t  i s  now c o n s i d e r e d  as  t h e  chemica l  m e d i a t o r  

i m p l i c a t e d  i n  i n f l a m m a t o r y  processes.2 

- 

C O O H  COOH 

L T B j  - 12, t h e  ana logue o f  - 11 wh ich  o r i g i n a t e s  f r o m  e icosapen-  

t a e n o i c  a c i d  r a t h e r  t h a n  a r a c h i d o n i c  acid,  i s  o f  i n t e r e s t  i n  con- 

n e c t  i o n  w i t h  u n d e r s t a n d i n g  t h e  b a s i s  f o r  t h e  c a r d i o v a s c u  t a r  pro-  

t e c t i v e  e f f e c t  o f  d i e t a r y  f i s h  t i p i d s . 3  

(SS)-HydroxymethyL-6 - v a l e r o t a c t o n e  - 6 p roved  t o  be  an i m p o r t a n t  

i n t e r m e d i a t e 4  f o r  t h e  s y n t h e s i s  o f  LTB5 and was f i r s t  p r e p a r e d  

f rom r a t h e r  expens ive  commerc ia l  t r i - 0 - a c e t y l - D - g l u c a l .  We have - 
811 
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8 12 PIANETTI AND POUGNY 

1 
OH 

Scheme 1 

v”:02H 

now ? r e p a r e d  t h e  l a c t o n e  - 6 f r o m  a cheaper s t a r t i n g  m a t e r i a l  ; 

namely 1 - M a n n i t o l .  - 
I n  a f i r s t  a t tempt ,  5,6-di hyd roxyhexano ic  a c i d  - 5 ,  t h e  p r e c u r s o r  

o f  l a c t o n e  - 6, was made f r o m  c o m m e r c i a l l y  a v a i l a b l e  racemic  1,2,6- 

t r i h y d r o x y h e x a n e  - 1 (Scheme I). 

Racemic t r i o l  1 was c o n v e r t e d  i n t o  t h e  a c e t o n i d e  25 wh ich  was 

o x i d i z e d  t o  t h e  c a r b o x y t i c  a c i d  - 3 (PDC6, DMF, r t  o r  KMn04, 

AcOH71.8 No m a t t e r  wh ich  method was used, o x i d a t i o n  y i e l d e d  a 

by -p roduc t  wh ich  was i d e n t i f i e d  as - &a. F o r m a t i o n  o f  t h i s  i n t e r -  

m o l e c u l a r  e s t e r  r e s u l t e d  f r o m  t h e  r e a c t i o n  o f  t h e  p r i m a r y  a l c o h o l  

- 2 w i t h  t h e  i n t e r m e d i a r y  aldehyde, t h e  r e s u l t i n g  h e m i a c e t a l  b e i n g  

o v e r o x i d i z e d  by t h e  reagen t .  Compounds 3 and 4a were s e p a r a t e d  on 

one o c c a s i o n  b y  f l a s h  chromatography  and i s o l a t e d  i n  65 % and 35 % 

y i e l d ,  r e s p e c t i v e l y .  

- - 

- - 
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- 
Scheme 2 

From a p r a c t i c a l  p o i n t  o f  view, t h e  m i x t u r e  o f  p r o d u c t s  r e s u l -  

t i n g  f r o m  o x i d a t i o n  was f i r s t  s a p o n i f i e d  ( I N  aqueous KOH, r t )  t h e n  

a c i d i f i e d  ( A m b e r l i t e  IR-120 ion-exchange r e s i n )  and f i n a l l y  e s t e -  

r i f i e d  (CH2N2, MeOH). The m e t h y l  e s t e r  - 4 was i s o l a t e d  i n  83 % 

y i e l d  a f t e r  s e p a r a t i o n  f rom t h e  a l c o h o l  1. by  f l a s h  chromatography. 

S a p o n i f i c a t i o n  of  t h e  p u r e  e s t e r  - 4 f o l l o w e d  by  h y d r o l y s i s  o f  t h e  

a c e t o n i d e  (AcOH-H~O, 4 :1 ,  r t )  gave t h e  c a r b o x y t i c  a c i d  - 5 (80 %>. 

S u r p r i s i n g l y ,  l a c t o n i z a t i o n  o f  t h e  d i h y d r o x y a c i d  - 5 d i d  n o t  o c c u r  

spontaneous ly .  The racemic  l a c t o n e  5 c o u l d  o n l y  be  o b t a i n e d  a f t e r  

bulb t o  bulb vacuum d i s t i l l a t i o n  o f  t h e  c rude  a c i d  - 5 .  

E n a n t i o m e r i c a l l y  p u r e  Lactone - 6 was o b t a i n e d  s t a r t i n g  f r o m  t h e  

r e a d i  l y  a v a i  t a b l e  1,2-5,6-di-O-isopropyLidene-~-mannitoL - - 79 
(Scheme 11). 

Lead t e t r a a c e t a t e  o x i d a t i o n  o f  compound - 7 [(Pb(OAc)4, CH2C 12, 

2eq.Na~C03, r t) ]  y i e l d e d  t h e  1,2-O-isopropylidene-D-gCyceraldehyde - 
- 8 (95 %) a f t e r  d i s t i  t l a t i o n .  W i t t i g  o l e f i n a t i o n  (Ph3P+(CH2)30H, 

Br'  10, THF, Zeq.n-BuLi, - 78°C) o f  t h e  c h i r a l  a ldehyde - 8 a f f o r d e d  

t h e  u n s a t u r a t e d  d e r i v a t i v e  - 9 i n  80 % y i e l d ,  t h e  E-isomer b e i n g  t h e  

m a j o r  p r o d u c t  formed. p -ALkoxy  and 6 - a l k o x y  phosphoranes 11 a r e  

known t o  a f f o r d  t h e  E - o l e f i n  d u r i n g  a W i t t i g  r e a c t i o n .  T h i s  E-se- 

L e c t i v i t y  has been e x p l a i n e d  i n  te rms o f  an i n t e r n a l  S c h l o s s e r  

r e a c t i o n 1 2  a l t h o u g h  a t  t h e  p r e s e n t  t i m e  t h i s  mechanism i s  r e a l l y  

c o n t r o v e r s i a t . l 3  

Hydrogena t ion  o f  compound - 9 (Raney Ni, EtOH) gave t h e  s a t u r a t e d  

a l c o h o l  - 10 i n  92 % y i e l d .  Removal o f  t h e  ace ton ide ,  f o l l o w e d  by 

L a c t o n i z a t i o n ,  as d e s c r i b e d  b e f o r e  gave t h e  c h i r a l  l a c t o n e  6 i n  a 
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8 14 PIANETTI AND POUGNY 

45 % o v e r a l l  y i e l d 1 4  ; 

go 
zed as i t s  acetate.  6a. 1s 

[ Q ] i o  = + 42" (G 1.00, CHC13), t i t 4 ,  [ a ]  

= + 35" (5 1.30, CHCL3) Lactone 6 was a l s o  f u l l y  c h a r a c t e r i -  - 
- 

The a v a i l a b i l i t y  o f  c h i r a l  Lactone a from inexpqns ive  0- 
m a n n i t o l  and r a t h e r  cheap reagents i s  o f  i n t e r e s t  s i n c e  t h i s  c h i -  

r a t  m a t e r i a l  can be a u s e f u l  i n t e r m e d i a t e  f o r  t h e  t e u k o t r i e n e s  B 

- 

synthesis .  

ACKNOWLEDGEMENTS : We thank Dr. A.B. R e i t z  f o r  h e l p f u l  d iscus-  

s ions.  F i n a n c i a l  a i d  o f  t h i s  work was p r o v i d e d  by t h e  Centre Na- 

t i o n a l  de l a  Recherche S c i e n t i f i q u e  u i t h i n  t h e  framework o f  t h e  

PIRMED-ASP " L i p i d e s  Pharmacologiquement A c t i f s " .  

REFERENCES AND FOOTNOTES : 

1. P. Borgeat  and B. Samuelsson, J. B i o l .  Chem., 254, 2643 

2. a. M. A. Bray, A. W. Ford-Hutchinson and M. J. H. Smith, 

Prostaglandins,  - 22, 213 (19811, E. J. G o e t z l  and W. C. 

P i cke t t ,  - J. Immunol., 125, 1789 (19801, b. The Leukotr ienes : 

T h e i r  B i o l o g i c a l  S ign i f i cance ,  P.J. Piper, Ed., Raven Press, 

1986. 

(1979). 

3. E. J. Corey, C. Sh ih and J. R. Cashman, Proc. Na t t .  Acad. USA, ---- 
- 80, 3581 (1983). 

4. E. J. Corey, S. G. Pyne and W. G. Su, Tetrahedron Lett., 24, 

5 .  T. S. Tan, A. N. Mather, G. P r o c t e r  and A. H. Davidson, J. 

6. E. J. Corey and G. Schmidt, Tet rahedron Lett., 20, 399 

4883 (1983). 

Chem. SOC., Chem. Commun., 585 (1984). 

- -  
(1979). 

7. T. Chiba, H. Haga and N. Ci ty ,  Chem. Pharm. Bull., 2, 398 

(1974). 

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



(5S)-KYDROXYMETHYL-6-VALEROLACTONE 815 

8. A l l  new compounds exh ib i t ed  s a t i s f a c t o r y  NMR, I R  and mass 

spect ra as we l t  as elemental (C, H) analyses. 

9. 0. E. Baer and H. E. Fisher, J. BioL. Chem., 128, 463 (1939). 

10. A. R. Hands and A .  J .  H. Mercer, J. Chem. SOC. (C), 1099 

(1967). 

11. M. Schlosser, F. K. Christmann, A. P i ska la  and 0. Coff inet ,  

Synthesis, 29 (1971). 

12. W. G. Salmond, M. A .  Bar ta  and J. L. Havens, --- J. Org. Chem., 

43, 790 (1978) ; M. Schlosser and F.K. Christmann, Angew. 

Chem. Int.  Ed. Engl., 126 (1966) 
- 
---- 

13. B. E. Maryanoff, A. B. Re i t z  and 8. A. DuhL-Emswiler, -- J. Amer. 

Chem. SO~.,  107, 217 (1985). 

14. Lactone - 6 : bp 130-14OoC/0.5 mm Hg ; I R  (neat) 3700-3100 

(broad, OH), 1730 cm-1 (OCO) ; 1H NMR. (300 MHz, CDCL3) 4.42 

(IH, m, J5,4 = J5,41 = 7.5 Hz, Jg,6 = 6.0 Hz, J5,61 = 3.5 Hz, 

H51, 3.81 (IH, dd, J6,61 = IZ.OHz, Hg), 3.69 (IH, dd, HgI), 

2.70-2.30 (ZH, m, H2 and H t f ) ,  2.10-1.60 (4H, m, H4, H41, H3 

and H31)  ; MS ( C I  NH3, C6H1003, MW = 130) : 131 (M+I), 148 (M 

15. Acety la ted  lactone - 7 : [ago = + 30" (5 0.98, CCL4) ; I R  

(neat) 1760-1740 cm-1 (broad, OCO) ; 1H NMR (300 MHz, CDCL3) 

4.58 (AH, m, J5,4 = J5,41 = 7.5 Hz, J5,6 = 6.0 Hz, J5,61 = 

-- 

+ N H ~ ) .  

3.5 Hz, HS), 4.26 (IH, dd, J6,6' = 12.0 Hz,  H6), 4.20 (IH, 

dd, Hg'), 2.70-2.50 (ZH, m, H2 and H211, 2.10-1.90 and 1.80- 

1.60 (2~2H, m, H3, H31, H4 and H41) ; 13C NMR (CDCl3) 170.6 

(c1 and C7), 77.6 (Cg), 65.7 (Cg), 21.5 (Cz) ,  24.4 (C3), 20.8 

(c8) and 18.4 (C4) ; MS ( C I  NH3, Cgti1204, MW = 172) : 173 
(M+1) ,  190 (M + NHt ) .  

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


