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PREPARATION OF THE LEUKOTRIENE B4 ANALOG; 13,13-DIFLUORO-LEUKOTRIENE B4 

Yuji Hanzawa, Kei-ichi Kawagoe, Kazuhiko Inazawa and Yoshiro Kobayashi* 

Tokyo College of Pharmacy, Horinouchi, Hachioji, Tokyo 192-03 Japan 

Summary: The procedure for the synthesis of 13,13-difluoro-leukotriene B4 [!55,12S)-5,12- 

Dihydroxy-6,14-cis-8,10-trans-Eicosatetraenoic Acid] is discribed. 

The incorporation of a fluorine atom(s) into a molecule of biological interest is 

attracting much attention in the fields of medicinal and organofluorine chemistry. 
1) 

Fluoro 

analogs may possibly elicit biological behavior different from that of a parent molecule due to 

the peculiar characteristics of fluorine. Recently, we prepared 20,20,20-trifluoro-arachidonic 

acid (20F3-AA)(l) and 20,20,20-trifluoro-leukotriene B 4 (20F3-LTB4)(2) and found the latter to 

possess the same degree of chemotactic activity toward human neutrophils as natural LTB4. 
2) 

The metabolical stability of 20F3-LTB4 when incubated with human neutrophils probably blocking 

omega-oxidation was also demonstrated. 
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In connection with the chemistry of 20F3-LTB4 and 20F3-AA, the synthesis of 13,13- 

difluoro-leukotriene B4 (13F2-LTB4)(3) was carried out. The analog 3 , having C-12 hydroxyl 

group whose polarity is enhanced by virtue of the strong electron withdrawal effect of 

fluorine, may show enhanced biological activity or give some significant informations as to 

the nature of the binding site of the enzyme or receptor site of target tissues. Disconnection 

of 13F2-LTB4 (3) at C6-C7 double bond (dotted line) led to the fluorine-containing fragment 

(4). Since 6 as a coupling partner with 4 has already been prepared in optically pure form, 
3) 

it is of great importance to prepare fluorinated fragment (4) in optically active form. 

Having a knowledge 
4) 

that asymmetric reduction of fluoroalkyl alkynyl ketone with Alpine- 

Borane 
5) 

gave higher optical yield of the product than with BINAL-H 
6) 

reagent, the asymmetric 

reduction of ketone (7), obtained in 79% yield by reaction of difluoro-ester (8)" with 

acetylene derivative (9) 
8) 

(n-BuLi/THF, -78OC), was carried out with R-Alpine Borane to afford 

the (s)-alcohol (10)(72% yield). 9) The reduction of the C4-C 5 triple bond (Red-Al/THF, 75%) to 

the trans double bond, following protection of secondary alcohol (tBuPh2SiC1, imidazole/DMF, 

74%) and deprotection of THP group (AcOH-THF-H20=3:2:2, 84%) gave the alcohol (4)(tcL lD+80.9, 

c=O.69, CHC13) which was converted to the phosphonium salt (5)(CBr 
4' 

DIPHOS, 91% then 

Ph3P/CH3CN, 80%). The Wittig reaction of 5 with 6 (nBuLi/THF-HMPA) gave a 3 : 1 mixture of 62 

and 6E stereoisomers (lla,llb) (63% yield), which could be separated by flash column 

chromatography. After desilylation (~Bu~NF/THF, 51%) and partial reduction of the triple bond 
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(H2/Pd-B&04-quinoline, 44%), the ester groups were cleaved (~2C03/Me0H) t0 give the 13F2-LTB4 

(3), which was purified by RP-HPLC (C18-column, MeOH-H20-AcOH=3:l:trace). 
10) 

The results of 

biological experiments on 13F2-LTB4 (3) will be presented in a future paper. 
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1 
H-NMR spectrum (CDC13) 

6;3.9 (t, 3H, J=7Hz, 20-H), 1.3-1.8 (m, 12H). 2.15-2.37 (m, 4H, 12-H, 16-H), 3.67 (s, 3H, 0Me). 

4.37 (bs, lH, 12-H), 4.6(m, lH, 5-H), 5.45 (m, 2H, 6-H, 15-H), 5.74 (dd, 1H. J=14.7 and 10.7Hz, 

11-H), 5.86 (m, lH, 14-H), 6.09 (t, lH, J=ll.lHz, 7-H), 6.25 (dd, lH, J=14.7 and 10.7Hz, 9-H), 

6.47 (dd, lH, J=15.4 amd 10.7H2, 10-H), 6.56 (dd, lH, J=14.7 and 11.5Hz, E-H). 
19 

F-NMR 

(CDC13); 39.6ppm (m) (at a higher field from the external benzotrifluoride signal). [alD-17.3 

(c=O.31, CHC13). IJVX~~l&rn ; 260, 270, 281. MS; m/z 386 (M+). IR (CC14)vcm-'; 3500, 1700. 
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