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Abstract: The Pd-Cu coupling reaction of a chrral hydroxy-(E,E)-rododrene 
wrth a racemlc acetylenlc alcohol followed by reduction of the dlenyne leads to 
the desired (Z.E,E) geometry and allows synthesis of LTB4 and its S-eprmer after 
reparation of dlastereomers 

Leukotrlene B4 (LTB4), a 5-hpoxygenase metaboltte of arachldontc acid, IS 

one of the most potent chemotactlc agents produced by hun-an polymorphonuclear 

leukocytes’ Due to Its physlologlcal importance m Inflammatory states and Its low 

n&Ural abundance, several syntheses of this compound have been realized2 The 

Wlttlg redctlon between two choral fragments has often been utilized However, 

this reactlon was not totally StereoselectIve and lsolatlon of pure leukotrlene B by 

H P L C was required In order to generate the trtemc system with a stereodefmed 

geometry, two new synthetic approaches have appeared one is based on the 

stereospecrflc couplmg of a vlnylmetal with a vinyl lodlde3*2(k), the other IS based 

on the stereospeclflc coupltng of a vinyl halide with an acetylentc compound 

followed by reduction of the triple bond 2(f)s4.5 Thus, retrosynthetlc analysis 

(Fcheme 1) reveals that the hydroxy halogenodlene A 

are convenient bulldmg blocks for LTB4 constructton 
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and the acetylemc ester B 
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We describe herem a high yield coupling reactlon of a choral hydroxy (E,E)- 

lododlene with a racemlc acetylemc alcohol, an efflclent reduction 

the desired (Z,E,E) system by usmg activated zinc and an easy 

thus formed dlastereomers 

Iododlene 9, bearing the choral C-12 of LTB4 was prepared 

as illustrated in wheme 2 

OH 

i-- 

OR 

O.crOR - 

OBn 
OBn 

- 
&R-H 
aR=Bn II L/ 

7 

4a R-H 
ER-Bz 

of a dlenyne Into 

separation of the 

from (R)-glycldol 

OBZ 

OH 

/- 

-+ ck2 Theme 2 
P 

R 

ck?/ 
B&R=& 
&R-H 

&R-z51 tBuMez 

The choral epoxlde 2b wds opened by heptyne anion in the presence of boron 

trlfluorlde etherate6*2(‘) glvlng homopropargyllc alcohol 3 which was then 

hydrogenated over Llndlar catalyst Benzoylatlon of the secondary alcohol 4a and 

deprotectlon of the primary alcohol of compound 4b with ethane thlol and 

alumlnlum chloride7 gave compound 5 In 83% yield The classic method consisting 

of debenzoylatlon by hydrogenation on palladled charcoal was not possible because 

of the presence of the C4-C5 double bond 

Swern oxiddtion* of alcohol 5 followed by reaction of 6 with 

(trlmethylsllyl)propargylldene trlphenyl phosphomum bromide9 gave 7 (70%) as a 

mixture of E and Z isomers Desllylatlon gave the benzoates 8a (E Z=73 27) m 80% 

yield, and the E and Z isomers were separated by H P L C 

Saponlflcatlon of 8a (E) gave the enyne 8b, and the secondary alcohol WAS 

protected by P tert-butyldlmethylsllane group, in order to realize the 

hydrozlrconatlon step The sllylated enyne 8c was hydrozlrconated at +30°C with 

the Schwartz reagent (2 eq ) under argon in darkness’0 The intermediate, not 

isolated, led by lodolysls to the unstable lododlene 9 (70%) which was immediately 

used 
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Treatment of lododlene 9 with racemlc methyl-5-(t-butyl)dlmethylsllyloxy-6- 

heptynoate*f 10 (2 eq ) under palladium-copper catalysis, gave the pure dlenyne 

11 m 73% yield 

The lododlene 9 was more reactive than the correspondmg chlorodlene which 

gave a 33% yield after couplmg with the same propargyl alcohol4 

Desllylatlon of the dienyne 11 with tetrabutylammomum fluoride (10 eq ) m 

tetrahydrofuran, followed by re-esteriflcatlon of the carboxyllc acid formed with 

dlazomethane, gave the dienyne 12 which was shown to be homogeneous on thm 

layer chromatography 

Stereoselectlve reduction of dlenyne 12 was performed In 70% yield by using 

Cu/Ag activated zinc dust in methanol-water t 1 (1 1) The two (Z,E,E) dlols 13 and 

14 were easily separated by flash chromatography using methylene 

chlonde/ethylacetate (6 4) as eluent 1Scheme 3) 

(+)-LTB4 methylester 13 was Identical (H P L C, U V ) with a sample supplied 

by Dr J Rokachl* The compound 14 was the (5R, 12R)-LTB4 methylester 
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300 MHz proton NMR spectra of 13 and 14 were m good agreement with 

literature data13 Coupling constants ( J6,7=11Hz, Jg,g=14 5Hz, JiO,l 1=15Hz) 

conflrmed the trlemc system geometry (E,E,Z) U V spectra showed charaterlstlc 

bands at 259, 269 and 280 nm 

The LTB4 methylester and the 5-eplmer were differentiated by their aD 

values, respectively +4 6 (c 0 39, CC14) and -6 52 (c 0 46, CC14) 

The strategy described enables leukotrlene B4 and its 5-eplmer to be 

synthesized from easily obtainable choral source, (R)-glycldol 

EXPERIMENTAL 

l-H-N M R spectra were recorded on Brucker AM 300 WB and Brucker VM 250 
instruments The following abbrevlatlons are used for spm multlphclty s= singlet, d= doublet, 
dd= doublet of doublets, t= tnplet and m= multlplet 

Mass spectra were determmed on a Nermag R lO/lO Instrument m the NH3 chemical 
lonlsatlon mode 

Optical rotations were measured on a Perkm Elmer Model 241 polarlmeter at room 
temperature 

I R spectra were recorded on a Perkm Elmer Model 1600 FTIR spectrophotometcr and XC 
reported In wave numbers (cm-l) 

Analytical T L C was performed on 0 25 mm pre-coated slhca gel plates purchased from 
E Merck 

Products were purified usmg the flash chromatography techrlque on Kleselgel 60 (230- 
400 mesh ASTM, 0 040-O 063 mm) purchased from E.Merck 

Commercial grade reagents and solvents were used as supplled with the followlng 
exceptions 

Methylene chloride dIstIlled over phosphorus pentoxide, toluene and hexane over 
calcium hydride, ether and tetrahydrofuran over sodlum- benzophenone ketyl, 
dlmethylsulfoxlde, pyrldlne. trlethylamlne and hexamethyl phosphoric trlamlde over calcium 
hydride 

ReactIons sensltlve to oxygen or moisture was conducted under an argon atmosphere 

Elemental analyses were obtained from the “Service Central de Mlcroanalyse du Centre 
Natlonal de la Recherche Sclentlfique” (Vernalson) 

dec-4- vn-2- 01 3 
To a I-heptyne solution (2 2 ml, 16 5 mmol) m anhydrous tetrahydrofuran (40 ml) cooled 

to -78’C under inert atmosphere, were successively added dropwise I) n-butylllthlum 1 6 M 
solution In hexane (10 ml, 16 5 mmol). II) after 20 mm, freshly dlstllled boron trlfluorlde 
etherate (2 ml, 16 5 mmol), III) 20 mm later, the choral epoxlde 2b (1 7 g. 10 3 mmol) diluted m 
anhydrous tetrahydrofuran (5ml) StIrring was continued for 3 h at -78°C The reactlon was 
then quenched by addltlon of a sodium bicarbonate aqueous solutton After extraction with 
dlethylether (3 times) the organic layer was dried over anhydrous magnesium sulfate and 
concentrated to give the crude alcohol 3. Purlflcatlon of 3 was achieved by flash 
chromatography, elutlon with hexane-ethylacetate 8 2 to give the pure compound 3 (2 19g, 
82%) 
[&~&-12” (c 3 48, CCl4). IR(NaCIl 345O(OH), 215O(C=C) cm-l, 1H-NMR(250MHz. CDClal(S ppm) 
732 (5H, m) C6H5, 457 (2H. s) CH2Ph. 3 92 (lH, t, J2,1=J2,1’=4Hz) H2, 3 6 (lH, dd, J1,1*=10,3Hz, 
J1,2=4Hz) Hi. 3 49 (lH, dd) HI’. 242 (2H, m) H3, 2 13 (2H, m) H6. 165-I 21 (6H, m) ahphatlcs H, 0 89 
(3H, t, J10,9=7Hz) CH3-10, ,&&Calc for C17H2402 C 78 42, H 9 29 Found C 78 59. H 9 50 

m 47.)-l- bm dec 4 en 2 01 4a __ -- 

Lmdlar’s catalyst, prepared accordmg to the literature data 14, (500 mg) m anhydrous benzene 
(40 ml) was stirred under hydrogen until catalyst was entirely hydrogenated A solution of 
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f.iiL 5R. 72)5benzovloxvtrldeca. 7dlenlvne 8a _ _ _ - -_ 
To a solution of the s1lvlated envne 7 (243 mg. 0 65 mmol) 1n dry tetrahydrofuran at 0°C 

was added dropwlse lM tetral&tylamm&1um ‘fluoride In tetrahydrofuran- (0 85 I& 0 85 mmol) 
After stirring at 0°C for 3 h, 2 ml of water were added and the reaction mixture was extracted 
with diethylether The organic phase was then washed with brine. dried over magnesium 
sulfate and concentrated to give crude enyne 8a. Good separation of the E compound 8a ( 130 
mg. 67%) from Its Z Isomer (40 mg. 21%) was obta1ned by preparative liquid chromatography 
on slhca gel (elution with hexane-ether 95 5) and U V detectlon 
aIR(NaCI). 329O(=C-H). 

NMR(300MHz. 

209O(CrC). 1725(C=O of benzoate), 965(C=C E) cml, LfL 
L(6 ppm) 805-7 3 (5H of benzoate), 627 (1H. ddd, J4,3=16Hz, J4,5=5 5H2, 

J4,1=0 5Hz) H4. 5 76 (lH, ddd, J3,1=2 2H2, J3,5=1 4Hz) H3. 5 55 (lH, m) H5. 5 51 (lH, dt, J8,7=11 3H2, 
J8,9=7 2Hz) H8, 54 (lH, dt, J7,6=7 2 Hz) H7, 291 (lH, d) Hl. 2 53 (2H, m) H6, 2 03(2H, dt, 
J9,8=J9,10=7 2Hz) CH2-9. 1 34-1 22 (6H. m) ahphat1cs H, 0 86 (3H, t, Jl3.12’6 6Hz) CH3-13 
ZIsomer 

NMR(300MHz. 

33OO(K-H). 209O(C=C), 1725(C=O of benzoate), 76O(C=C Z) cm-l, 1& 
l(6 ppm) 8 OS-7 3 (5H of benzoate). 6 06 (lH, ddd, J4,3=10 73Hz. J4,5=8 25Hz. 

J4,1=0 85Hz) H4, 5 98 (lH, m) H5. 5 64 (lH, ddd, J3,l=2 3Hz, J3,5=0 5Hz) H3, 5 51 (lH, dt, J8,7=11 3Hz, 
J8,9=7 2Hz) Hg, 545 (lH, dt, J7,6=7Hz) H7, 3 21 (lH, d) Hl, 258 (2H, m) H6, 204 (2H, dt, 
J9,8=Jg,lO=7 2Hz) H9, 14-l 2 (6H, m) ahphat1cs H, 0 86 (3H, t. Jl3.12’6 6Hz) CH3-13 

_ _ ____ 

TO a solution of compound 8a (129 mg, 0 43 mmol) 1n dry methanol (0 5 ml) was added 1M 
sodium methanolate 1n methanol (0 1 ml) After stlrrmg overnight at room temperature, 
Amberllte IR 120(H+) was added until neutrahsat1on After filtratlon, the crude deprotected 
product was purlfled by flash chromatography (elution with hexane-ethylacetate 9 1) to afford 
the compound 8b (75 mg. 94%) 
n 3500-33OO(OH), 3300(-C-H), 2100(CeC), 96O(C=C E) cm-l. lH-NMR(300MHz. CDQ (S 
ppm) 6 26 (lH, ddd, J4,3=16Hz, J4,5=5 5Hz, J4,l=O 5Hz) H4, 5 72 (lH, ddd, J3,1=2 2Hz. J3,5=1 5Hz) H3. 
5 59 (lH, dt, J&7=11 3Hz, J8,9=7 2Hz) Hg, 5 36 (lH, dt, J7,6=7 2Hz) H7, 421 (lH, m) H5, 2 88 (1H. d) 
Hl. 2 32 (2H, dd, J6,5=J6,7=7Hz) H6, 2 03 (2H, dt, J9,8=Jg,lO=7 2Hz) H9, 1 65 (1H. m) OH, 1 37-1 17 (6H, 
m) ahphatlcs H, 0 88 (3H. t. J13.12’6 6Hz) CH3-13 

5R. 721 5 tert Bloxy __ _ trldemn 1 vne _ _ __ 8~ 
A mixture of the acetylenic alcohol 8b (75 mg, 0 4 mmol) , tcrt-butyld1methylchlorosllane (74 

mg, 0 5 mmol) and 1m1dazole (75 mg. 1 1 mmol) In dry dlmethylformamlde (0 5 ml) was stlrred at 
room temperature overnight. then diluted with hexane and extracted with water The aqueous 
phase was extracted 3 times with hexane The orgamc phase was dried over magnesium sulfate 
and evaporated to give, after flltratlon through silica gel, (elutlon with hexane-methylene 
chloride 8 2) the pure silylether SC (120 mg, 99%) 
UI(NaCIl 33OO(‘C-H). 21OO(C’C), 840 and 760(S1-C) cm-l, &NMR(300MHz. CDCbl(S ppm) 6 24 
(lH, ddd. J4,3=16Hz, J4,5=5 5Hz, J4,l=O 5Hz ) H4, 5 65 (lH, ddd, J3,1=2 2Hz. J3,5=1 5Hz) H3, 5 46 (lH, dt. 
J8,7=ll 3Hz, J8,9=7 2Hz) H8, 5 34 (lH, dt. J7,6=7 2Hz) H7, 4 17 (IH, m) H5, 2 85 (1H. d) Hl, 2 25 (2H, 
m) H6, 2 0 (2H, dt, J9,8=J9,10=7Hz) H9. 1 35-1 2 (6H, m) ahphatlcs H. 0 88 (3H, t, Jl3.12’6 6Hz) CH3- 
13 

IIE. 3E 77.) 5 tert butvldlmethvlsllvloxv 1 lodo __ _ _ _ trideca- 1. 3. ‘I-triene 9 To a 
solution of 8c (60 mg, 0 2 mmol) m 5 ml of anhydrous benzene-tetrahydrofuran (1 1) stirred at 
+35”C under Inert atmosphere, was added one equivalent of Schwartz reagent (zlrconocene 
chloride hydride) (38 mg. 0 2 mmol) After st1rr1ng for 15 m1n , the resulting solution became 
clear, and a second equivalent of reagent was then added (38 mg) After 15 m1n. crlstalhzed 
iodine was added until a brown color persistence The reaction mixture was very quickly diluted 
with hexane and filtered over florlsil The solvent was removed to give a crude product 
immediately purified by flash chromatography (elutlon with hexane) to afford 9 (60 mg, 70%) 
JR(NaCIL 3080(=CH), 1595(C=C-C=C), 96O(C=C E), 840 and 76O(S1-C) cm-l, 1H-NMB(300MHz. CDU 
(6 ppm) 700 (lH, dd. J2,l=145Hz, J2,3=lO 5Hz) H2. 626 (lH, d) Hl. 609 (IH, dd, J3,4=15Hz) H3, 5’; 
(lH, dd, J4,5=6Hz) H4. 5 45 (lH, dtt, J8,7=10 5Hz, J8,9=7Hz, J8,6=1 5Hz) H8. 5 34 (lH, dtt, J7,6=7Hz, 
J7,9=1 5Hz) H7, 4 12 (lH, m) H5. 2 25 (2H, dt, J6,5=J6,7=7Hz) H6, 198 (2H, dt, Jg,lO=J9,8=7Hz) H9, 
135-l 28 (6H. m) ahphatlcs H, 089 (12H. m, Jl3,l2=7Hz) CH3-13 and (CH3)3-C. 004 (3H. s) CH3-S1, 
0 025 (3H. s) CH3-SI 
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(8E. 1OE. 12R, 1421-5. 12-tcrt-butvldlmethvlsllvloxv etcosa-8. 10. 14 -trlen-6-methvl 

ynaate 11 
To a solutton of lododlene 9 (60 mg. 0 19 mmol) m anhydrous benzene (1 5 ml) stirred 

under Inert atmosohere at room temperature. was 
palladium (I 1 mg. do095 

added tetrakls (trlphenylphosphlne) 
mmol) After &rrmg for 30 mm, n-butylamme (0 19 ml, 1 9 mmol), 

and couoer Iodide (4 mrr. 0 019 mmol) were added Then, a solution of racemlc compound 10 (103 
mg, 0 ji mmol) m‘ anh$lrous benzend was added with a double-tipped needle over a period of 30 
mm The mixture was held at room temperature overmght, then diluted with dlethylether, 
hydrolyzed with a saturated ammomum chlonde aqueous solution (0 5 ml) The aqueous layer 
was extracted with dtethylether and the combmed organtc layers were dried over anhydrous 
magnesium sulfate The crude extract obtained after concentratton was purlfled by flash 
chromatography (elutton with hexane-dlethylether 95 5) to afford compound 11 (71 mg, 73%) 
which was lmmedlately deprotected 

osa-8. 10. 14-tnen-6-methvl vnou 
1M tetrabutylammonlum fluoride In tetrahydrofuran (1 2 ml, 1 2 mmol) was added to a 

solutton of the t-butyld~methyls~lyl ether of 11 (70 mg, 0 12 mmol) III anhydrous 
tetrahydrofuran (3 ml) After stlrrmg for 2 h at room temperature, the mixture was hydrolyzed 
and extracted with dtethylether An excess of dlazomethane m dtethylether was then added 
leadmg to the re-esterlflcatlon of the carboxyhc function After evaporation, the crude 
deprotected ester was purlfled by flash chromatography (elutlon with cyclohexane- 
ethylacetate 6 4) to give quantttattvely the dlenyne 12 (42 mg. 0 12 mmol) 
JR(NaCIL 34OO(OH), 30OO(=CH), 2200(CS). 173O(C=O) cm-l, 1s CDC@(S ppm) 6 56 
(lH, dd. Jg,8=15 5H2, Jg,lO=lO 5Hz) Hg. 6 27 (lH, dd. JlO,ll=15 5Hz) HlO, 5 82 (lH, dd, Jll,l2=6Hz) 
Hll, 5 6 (lH, dd, J8,5=2Hz) H8. 5 58 (lH, dtt, Jl5,l4=10 5Hz, Jl5,16=7Hz. Jl5,l3=1 5Hz) Hl5, 5 36 (lH, 
dtt, Jl4,l3=7Hz, Jl4,l6=1 5Hz) Hl4, 4 52 (lH, m) H5. 4 22 (lH, dt, Jl2,l3=Jl2,ll=6Hz) Hl2, 3 67 (3H, s) 
-0CH3, 234 (2H, m) H13, 229 (2H, m) Hq. 203 (2H, dt, Jl6,15=Jl6,17=6Hz) H16, 179-I 72 (5H, m) 
ahphatlcs H and OH, 1 4-1 26 (7H, m) ahphatlcs H and OH, 0 86 (3H, t, J2O,lg=6 5Hz) CH3-20 

(5S. 

Zmc dust was activated as previously described 1 1 The dlenyne 12 (42 mg, 0 12 mmol) was 
reduced by zmc suspension :n 1 ml of methanol-water (1 1) ovemlght at room temperature (25- 
30°C) After dllutlon with methanol, the residue was flltered on Cehte 545 and coevaporated 
with toluene 

The two dlastereomers were separated by flash chromatography (elutlon methylene 
chloride-ethylacetate 65 35) The 5-cpl-LTB4 methyl ester 14 (Rf 0 46) was first eluted (15 mg, 
35%) followed by the LTB4 methyl ester 13 (Rf 0 37) (15 mg, 35%) 
Compounds 13 and 14 
IR(NaCIj 34OO(OH), 3000(C=H). 173O(C=O, lSSS(C=C-C=C) cm-l, 1H-NMR(300MHz. CDCl3) (6 ppm) 
647 (lH, dd, J8,g=14 5Hz, J8,7=llHz) H8. 6 3 (1H. ddd, JlO,ll=lSHz, JlO,g=lO 5Hz, JlO,12=1Hz) H10, 
6 21 (lH, dd) Hg, 6 07 (lH, t, J7,8=J7,6=llHz) H7, 5 77 (lH, dd. Jl l,l2=6 3Hz) Hl l. 5 55 (lH, dtt. 
Jl5,l4=10 5Hz. J15,16=7Hz. J15.13’1 5Hz) Hl5, 554 (lH, dd, J6,5=95Hz) H6. 534 (lH, dtt, 
J14,l5=10 5Hz, Jl4,l3=7Hz. Jl4,16=1 5Hz) H14, 4 57 (lH, dt. J5,6=9 5Hz. J5,4=6 5Hz) H5, 4 2 (lH, dt, 
Jl2,13=Jl2,ll=63Hz) H12, 365 (3H, s) 0-CH3, 233 (4H, m) H4 and Hl3, 202 (2H. dt, 
Jl6,15=J16,17=6Hz) Hl6, 172-l 60 (5H. m) allphatlcs H and OH, 136-l 21 (7H, m) ahphatlcs H and 
OH, 0 87 (3H, t, 520.19’6 5Hz) CH3-20 
[aDa of 13= +4 6’ (c 0 39, CC14) 
[&a of 14= -6 52O (c 0 46, CC14) 
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