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Summary A syn thes i s  o f  t h e  thromboxane A2 analogue. ( i ) - ( 9 ,  11) , ( I ? ,  12)-dideoxa-(9,  l l a )  -oxa- - 

thromboxane A2 (TXA2) s t a r t i n g  from the - exo-adduct 2, o f  mele ic  anhydr ide and f u r a n  i s  descr ibed 

Thromboxane A2 (TXA2) generated b y  i ncuba t i on  o f  human b lood p l a t e l e t  and the pros tag land i "e  Hz 

( P G H ~ ) ~ "  i s  an ex t remely  l a b i l e  substance w i t h  po ten t  blood p l a t e l e t  aggregat ing  and vasocons t r i c to r  

1  
~ r o p e r t i e s . ~ ' ~  Samuelsson e t  a t .  assigned i t s  s t r u c t u r e  t o  be 1 on the oas is  o f  several  t r app ing  

experiments and phys io log i ca l  p rope r t y ,  a l though the wnole s t r u c t u r e  o f  TXA has no t  y e t  been con- 
2  

f irmed d i r e c t l y .  Since TXA2 possesses an i n t e r e s t i n g  spectrum o f  b i o l o g i c a l  a c t i v i t y  coupled w i t h  

i t s  l a b i l i t y ,  s y h e t i c  chemists ; k v e  focussed on o b t a i n i n g  the s tab le  TXA2  analogue^.^ Here we 

wish t o  r e p o r t  t h e  t o t a l  syn thes i s  o f  the  s tab le  TXA2 analogue ( s t a r t i n g  from the z - a d d u c t  2, o f  

maleic anhydr ide and fu ran .  

Scheme 1 

The f i r s t  key i n te rmed ia te  ;R was prepared from y -ou ty ro lac tone  4, i n  6 steps i n  45.7 % o v e r a l l  

y i e l d .  The 1 -bu ty ro lac tone  4,,6 de r i ved  from t h e  anhydr ide 3 by sodium borohydr ide  reduct ion .  was 

hydrogenated over 5 % pal ladium-carbon i n  methanol t o  prov:de 2 , , I  mp 115 ?. 117' 195.3 %, vmdx 176U 



-1 c n  . m/e 154 (M+) ] .  Treatment of  i w i t h  potassium cyan ide  i n  d imethy l  s u l f o x i d e  a t  190' f o r  4.5 h  

gave the  cyanated c a r b o x y l i c  a c i d  6,. Without  f u r t h e r  p u r i f i c a t i o n ,  the  crude c a r o o x y l i c  a c i d  6 was 

t r e a t e d  w i t h  diazomethane t o  a f f o rd  t he  cor respond ing %-methyl e s t e r  7.7 mp 88 ?. 89' L62.7 % from 

1  2, vmax 2260, 1725 cm- , 6 3  75 (3H, s, 0CH3), m/e 195 (M')]. Ep imer i sa t i on  o f  t he  %-isomer t o  

7  the  B-isomer Q,, mp 65 ?. 67' (97.1 %, umax 2260, 1725 cm-I, 6 3.66 (3H, s, 0CH3), m/e 195 (M')] i n  

methanol ic potassium carbonate a t  0' f o r  4  h  proceeded smoothly. Reduction o f  t he  e s t e r  8 by sodium 

8 
borohydr ide  i n  methanol a t  room temperature f o r  2 h, f o l l owed  by  o x l d a t l o n  o f  t he  r e s u l t i n g  a l coho l  

w i t h  - N-chlorosuccinimide,  d imethy l  s u l f i d e  and t r i e t h y l a m i n e  prov ided t he  aldehyde 1,Q r72.5 % f rom 

8, vmax 2260, 1720 c k ,  6 9 .67  ( IH,  s, C?)]. Since t he  des i red  aldehyde 19, was i n  ou r  hands, t he  

ex tens ion  o f  a- and D-side chains was c a r r i e d  o u t  as descr ibed below. The 8 -s i de  cha in  o f  t he  

Scheme 2 
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thromboxane molecule was in t roduced by condensat ion of 19 w i t h  the  sodium s a l t  o f  d imethyl  2 4 x 0 -  

9  heptylphosphonate i n  benzene a t  room temperature f o r  2 h .  Reduction o f  the  r e s u l t i n g  enone 42, 
L56.8 % ,  urnax 2260, 1700, 1670, 1625 cm-I ,  6 6.10 ( IH ,  a, J = 16 Hz, o l e f i n i c  p ro ton ) ,  6.60 (1H. 

d,d, J = 16, 8  Hz, o l e f i n i c  p ro ton ) ,  m/e 261 (M+) ]  was c a r r i e d  o u t  us ing  sodium borohydr ide  i n  

methanol a t  0' t o  a f f o r d  the  a l l y 1  a l coho l  Jx, as a  m ix tu re  o f  d ias tereo isomers  [ i n  q u a n t i t a t i v e  

y i e l d ,  vmax 3600 ? 3200, 2260 cm-l, 6 5.70 ( IH ,  d,d, J = 16, 2  Hz, o l e f i n i c  p ro ton ) ,  5.33 ( IH ,  d, 

J = 16 Hz, o l e f i n i c  pro ton) ,  4.57 % 3.83 (4H. m ,  C9H, CllaH, C15H, OH)]. Without separa t ion  o f  t h i s  

m ix tu re ,  the  hydroxy group o f  Jx was p ro tec ted  as i t s  te t rahydropyrany l  e t h e r .  Reduction of lid, w i t h  

d i i sobu ty la lum in ium hyd r i de  ( 6  eq. )  a t  -60' f o r  4  h, fo l lowed by a  t rea tment  of the  m ix tu re  w i t h  

sa tu ra ted  ammonium c h l o r i d e  s o l u t i o n  produced the aldehyde [urnax 1725 cm-', 6 9.87 ( l H ,  s, C y ) ] .  

The W i t t i g  r e a c t i o n  o f  the  aldehyde A$, w i t h  the y l i d e ,  de r i ved  from 5- t r ipheny lphosphon iopentano ic  

ac id ,  i n  dimethyl  su l f ox ide  gave a  m ix tu re  o f  C-15 d ias tereo isomer ic  ac ids  iJ, [50.2 % from 12,. urnax 

1700 cm-l, S 9.73 (1H. b r  s, C02H, exchanged w i t h  D20), 5.76 ?. 5 .0  (4H. m, o l e f l n i c  pro tons) ,  m/e 

333 (M' - 101)1, a f t e r  p u r i f i c a t i o n  on s i l i c a  gel  column chromatography. Cleavage o f  the t e t rahyd ro -  

pyranyl  group w i t h  a c e t i c  ac id-water - te t rahydro furan (20 : 10 : 3) a t  40°, f o l l owed  by  separa t ion  of 

C-15 epimers by p repa ra t i ve  t l c  (CHC13 - MeOH, 9.5 : 0.5) a f fo rded t h e  des i red  ac ids  g, and i t s  C-15 

epimer B, (E. 1 : 1)  [ g , ,  umax 3600 ?. 3200, 1710 cm-I ,  6 5.68 1. 5.23 (4H, m, o l e f i n i c  pro tons) ,  

5.30 ?. 4.93 (ZH, CO H, OH, exchanged w i t h  D20), 4.53 % 3.90 (3H, m, C9H, CllaH, C15K). mle 332 2- - 

(M' - 18);  ?,6. v 3600 ? 3200, 1710 c k ,  6 5.63 ?. 5.23 ( 4 H ,  m, o l e f i n i c  p ro tons ) ,  5.33 ?. 5.03 
ma x 

(ZH, CO2L, OH exchanged w i t h  020),  4.53 1. 3.90 (3H, m, C9H, CllaH, CI5H), m/e 332 (M' - 18 ) ] .  The 

more p o l a r  compound was t e n t a t i v e l y  assigned the (15s)  n a t u r a l  c o n f i g u r a t i o n  5 3 9 3 1 0  by comparison 

w i t h  m b i l i t y  an t l c  p l a t e  ( R f  0.35 on s i l i c a  gel w t h  CHC13 - MeOH 9 . 5  : 0.5; R f  0.39 f o r  l e i s  

po la r  compound). In general .  t h i s  f a c t  has been observed i n  the f i e l d  o f  p ros tag land ins .  

The s y n t h e t i c  method descr ibed h e r e i n  would prov ide a  v e r s a t i l e  method f o r  s t a b l e  thromboxane 

analogues which i n v o l v e  another heteroatom such as n i t r o g e n  and su lphu r  a t  the p o s i t i o n  of b r i d g e -  

head. 
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