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A SHORT,THREE-COMPONENT TOTAL SYNTHESIS OF 12-HYDROXYEICOSA-5,8,14(Z), 
10(E)-TETRAENOIC ACID (12-HETE) VIA THE CORRESPONDING KETONE 

E. J. Corey, Keith Kyler, and Natarajan Raju 
Department of Chemistry, Harvard University, Cambridge, Massachusetts 02138 

Summary: A highly effective synthesis of (k)-12-HETE (,l_ ) from the components 2, 3 and 6 is 
described which employs a new class of cuprate reagents. 
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Since the first isolation of 12-HETE ( 1 ) as a product of arachidonic acid metabolism ln blood 

platelets’ the role of this substance and the corresponding hydroperoxide from which it is formed 

(12-HPETE) in biological systems has remained unclear. The recent identification of metabolites of 

12-HPETE, specifically the 10-hydroxy-2 and 8-hydroxy-11,12-epoxides, 394 and the finding that 

12-HPETE (but not 12-HETE) stimulates leukotriene biosynthesis by leukocytes5 indicate that this situa- 

tion is subject to change. Because of the now growing importance of 12-HETE and 12-HPETE and the 

scarcity of the native compounds (which have been biosynthesized using platelets at only the microgram 

level) we have undertaken to devise a synthesis which is more effective than the original route developed 

in this laboratory several years ago. 697 Because known methodology for the total synthesis of HPETEs 

from the corresponding HETEs results in almost complete racemization* our targets have been 

(k)-12-HETE, the corresponding ketone and ketoxime. The last compound is of interest as a possible 

competitive inhibitor of the enzymes involved in conversion of 12-HPETE to 11,12-epoxides. The 

synthesis which has been developed involves the coupling of three simple and easily available components 

(3 2 andz) corresponding to the C(1) - C(4), C(5) - C(9), and C(10) - C(20) segments of 1. 
10 

The joining of components 3’ and ,2_ presented unexpected problems. Only a 300/O yield (at best) 

of the desired coupling product 4 could be obtained using iodide 3 and the Gllman cuprate derived from 2 

(2 equiv) and cuprous bromide or iodide (1 equiv) under a range of conditions. 11 
The use of a variety 

of other organocopper reagents proved even less satisfactory; dismal yields (2 - 10%) were obtained with 

reagents formed from 2 and CuCN (1 : 1 or 2 : l), 

and (cycle C6H11)2NCuCNLi (1 : 1). 
14 

l2 (CH3 j2(CH30)C C-CCu (1 : l), C6H5SCu (1 : 1). l3 

Successful coupling was achieved, however, using a reagent 

of a new type formed from 2 and ~-Bu~NCU(CN)~ l5 (1 : 1). A solution of the vinyllithium component 2 

in tetrahydrofuran (THF) at -40” was treated with a suspension of 1 equlv of ~-Bu~NCU(CN)~ and the mix- 

ture was brought to -25” and stirred for 2 hr. The OBO ester 2 (1.1 equiv) was added and the reaction 

mixture was worked up after a reaction time of 4 hr at -25”. Column chromatography on silica gel using 

5 : 1 hexane - ether containing 1% of triethylamine provided the coupling product $, ln 69% yield. 

5115 





5117 

Ho,,,,roH Bu#iii I++“’ 

3 X=Bu$n 2. L x=0 

5 X=Li 8 X=NOH 



5118 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

M. Hamberg and B. Samuelsson, Proc. Natl. Acad. Sci. USA, a, 3400 (1974). 
- 

E. J. Corey, J. Kang, B. C. Laguzza, and R. L. Jones, Tetrahedron Letters, 24, 4913 (1983). 
- 

C. R. Pace-Asciak, E. Granstrom, andB. Samuelsson, J. Biol. Chem., 258, 6835 (1983). 

E. J. Corey and W. Su, Tetrahedron Letters, following article. 

J. Maclouf, B. F. de Laclos, and P. Borgeat, Proc. Natl. Acad. Sci. USA, 79, 6042 (1982). 
- 

E. J. Corey, H. Niwa and J. Knolle, J. Am. Chem Sot., 100, 1942 (1978). - 

For other more recent syntheses of various HETEs see (a) E. J. Corey and J. Kang, J. Am. 
Chem. Sot., 103, 4618 (1981); and (b) J. Rokach, J. Adams, and R. Perry, Tetrahedron Letters, 
2, 5185 (1983). 

8. 

9. 

10. 

E. J. Corey, J. 0. Albright, A. E. Bartonand S. Hashimoto, J. Am. Chem. Sot., 102, 1435 (1980). = 

The iodo OBO ortho ester 2 was prepared in 850/O yield from the corresponding bromide with 
concentrated sodium iodide (10 equiv) in acetone at reflux in the presence of 1 equiv of sodium 
bicarbonate. See E. J. Corey and N. Raju, Tetrahedron Letters, 2, 5571 (1983). 

The generation of 1,4(Z)-1-lithio-5-tributylstannyl-1,4-pentadiene (2 ) was carried out by reaction 
of 1, I-di-n_butyl-1-stanna-2,5_cyclohexadiene and q-butyllithium in ether at -40” for 0.5 hr, 
see E. J. Corey and J. Kang, Tetrahedron Letters, 2& 1651 (1982). 

11. Satisfactory infrared, proton magnetic resonance and mass spectral data were obtained using 
chromatographically purified and homogeneous samples of each synthetic intermediate. 

12. B. H. Lipshutz, J. A. Kozlowski, and R. S. Wilhelm, J. Org. Chem., 2, 546 (1983) and 
previous papers of the series. 

13. G. H. Posner, ‘IAn Introduction to Synthesis Using Orgsnocopper Reagents, ” J. Wiley, New York, 
1980. 

14. 

15. 

S. H. Bertz and G. Dabbagh, J. Org. Chem., g, 1119 (1984). 

16. 

17. 

18. 

The complex n-Bu NCu(CN) was prepared as a colorless solid by treatment of a slurry of 
CuCN in methanol&h a so ution of 1 equiv of tetra-n-butylammonium cyanide in methanol P 
at 25” under N evaporation of the resulting solution70 dryness in vacua and azeotropic drying -- 
(3 times) with luene in vacua. 

E. J. Corey and J. E. Munroe, J. Am. Chem. Sot., l&, 1752 (1982). 

See E. J. Corey and J. A. Katzenellenbogen, J. Am. Chem. Sot., 2, 1851 (1969). 

This compound, which is of biogenetic interest, [see E. J. Corey, B. De, J. W. Ponder, and 
J. M. Berg, Tetrahedron Letters, 25, 1015 (1984)] has been synthesized by us using the approach 
outlined herein for L. 

= 

19. This research was supported financially by a grant from the National Institutes of Health. 

References and Notes 

(Received in USA 6 July 1984) 


