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Abslracf : An efficient synthesis of 12(R) and 12(S) HETEs was realized by assembly of the easily obtainable synthons: optically 
pure &lo-alcohols 3(R) and 3(S) with the ester 4, followed by reduction with activated zinc. 

12-HETE is an important and biologically active metabolite of arachidonic acid.’ Both enantiomers have 

been found to occur naturally. 12(S) HETE l(S) is the major lipoxygenase product found in human plateletsz. 

12(R)-HETE l(R) is present in high concentrations in psoriatic lesions-l and it has been postulated to have a 

regulatory role in ocular functions4. We report herein a short synthesis5 of the two enantiomers of 1ZHETE by 

assembly of the easily obtainable synthons 3(R or S) with 4: (i) both enantiomers 3(R) and 3(S) were 

prepared in high enantiomeric purity by the Sharpless kinetic resolution of the racemate 5 ; (ii) the enyne ester 4 

was prepared by a three-step sequence from methyl hex-Synoate. A retrosynthetic analysis is shown in scheme 

A. 
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Both enantiomers of the iodo alcohol 5 were obtained as follows (scheme B): the reaction of 

heptynyllithium with the dimethyl acetal of bromoacetaldehyde gave the acetal 7 (69 % yield) which was 

reduced by P-2 nickel in 82 % yielde. Hydrolysis with trifluoroacetic acid followed by ethynylation with 

lithium acetylide at -78’C furnished the propargyl alcohol 10 in 68 8 yield7. Protection of the alcohol function 

with a t-butyldimethyl silyl group, hydrozirconation with the Schwartz reagent,89 iodolysis and deprotection 

furnished the iodo alcohol 5b in 50 % overall yield. The Sharpless kinetic resolution10 using t- 

butylhydroperoxide , titanium (IV) isopropoxide and L-(+)-diisopropyl tartmte gave the alcohol 3(R) (ee = 97 

%) in 36 % yield. In the same way, by using D-(-)-diisopropyl tartrate, the alcohol 3(S) (ee = 96 8) was 

obtained in 35 % yield. 
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Scheme B : (a) BuLi, THF, HMPT, 24h, -5’ to 20°C ; (b) Hz, P-2 Ni, EtOH ; (c) TFA, CHC13, 
H20,lh ; (d) ethyne, BuLi, THF, lh, -78’ to 20°C ; (e) tBuMe$iCl, DMF, imidazole, 
20°C ; (f’) HZrCp$1(2 equiv), C6H6, THF ; (g) 12 ; (h) nBu4NF, THF ; (i) L-(+)-DIPT 
(0.37 equiv), Ti(OiPr), (0.31 equiv), TBHP (1.5 equiv),mol sieves (0.56 equiv), CH$&, 
-20°C 40h ; Cj) D-(-)-DIPT (0.37 equiv), Ti(OiPr)4 (0.31 equiv), TBHP (1.5 equiv): mol. 
sieves 4 A (0.56 equiv),CH$12, -20°C, 40h. 
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The synthon 4 was readily prepared by a three-step sequence as outlined in Scheme C. Phase-transfer 
reaction of 3-bromo-1-(trimethylsilyl) prop-l-ynell with methyl hex-S-ynoate in the presence of tetrabutyl 
ammonium chloride, cuprous iodide and sodium carbonate in DMFt2 gave the diyne 13 in 76 8 yield. 
Selective hydrogenation in the presence of P-2 Nickel and desilylation furnished the synthon 4M. 

Me,Si 

+ -COOMe a 
76% 

I 
Br 

6 

b 
Me,Si E\/COOMe - 

69% 

13 

C 
Me,Si =eCOOMe - 4 

81% 

14 

Scheme C : (a) nBqNC1, CuI, Na2C03, DMF ; (b) Hz, P-2 Ni, EtOH ; (c) KF,2H20, DMF. 

Finally, coupling of the chiral alcohol 3(R) with the enyne 4 in the presence of tetrakis 
(triphenylphosphine) palladium, cuprous iodide and n-butylamine in benzenel3,5d gave the enyne 2(R) in 81 % 
yield. Selective reduction of the triple bond with activated zinc 14-15 led to pure 12 (R)-HETE methyl ester 
15(R) in 70 % yield [a]~ = -11.4O (C=l, acetone) 16. The 15(R) ester was characterized by its spectroscopic 

properties and by comparison with an authentic sample*7 (scheme D). 

3 (R) + 4 a 2 (R) 
81% 

3 (S) + 4 a 
78% 

Scheme D : (a) 15% Pd(PPh& 15% CuI, nBuNH2 (5 equiv), C6He, 20°C, 6h : (b) Zn (WAg), 
MeOH& (l/l), 35”C, 15h. 

Starting with the (S) enantiomer of the alcohol 5, optically pure 12(S)-HETE methyl ester 15(S) was 
prepared in the same way, [a]~ = + 12.6” (C=O.4, acetone)t7. 
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In conclusion, a short synthesis of 12(R) and 12(S) HETEs has been realized by coupling two easily 
obtainable synthons 3 and 4. This strategy appears to be an efficient route to optically active conjugated 
dienols. 

EXPERIMENTAL 

1H NMR spectra were recorded on Brucker VM 250 instrument.The following abbreviations are used for spin 
multiplicity: s=singlet, d=doublet, dd=doublet of doublets, t=triplet, q=quadruplet and m=multiplet. 
Mass spectra were determined on a Nermag R IO/10 instrument in the NH3 chemical ionisation mode. 

Optical rotations were measured on a Perkin Elmer Model 241 polarimeter at room tempera-. 
1.R spectra were recorded on a Perkin Elmer Model 599 spectrophotometer and are reported in wave 

numbers(cm-1). 
Analytical T.C.L.was performed on 0.25 mm precoated silica gel plates purchased from E.Merck. 

Products were purified using the flash chromatography technique on Kieselgel 60 (230-400 mesh ASTM, 
0.040-0.063 mm) purchased from E.Merck. 
Commercial grade reagents and solvents were used as supplied with the following exceptions: 
Methylene dichloride, piperidine, triethylamine, benzene and hexamethyl phosphoric triamide distilled over 

CaH2; pentane over P205; ether and tetrahydrofuran over sodium-benzophenone ketyl. 

Reactions sensitive to oxygen or moisture were conducted under an argon atmosphere. 

Non-Oynal dimethyl acetal 7 

To a stirred solution of hept-1-yne (11.73 g, 122 mmol) in THF (120 ml) at -5°C is added dropwise a solution 
of n-butyllithium (1.5 M in hexane, 90 ml, 134 mmol). After stirring for 1 h, a solution of bromoacetaldehyde 

dimethyl acetal(2Og, 118 mmol) in HMPT (40 ml) is added to the mixture at -5°C. After 2h, the temperature is 

raised to 20°C and stirring is continued for 18h. After cooling to 5”C, water (200 ml) is added and the mixture is 
extracted with pentane. The organic phase is washed with water (2x50 ml), dried (MgS04) and concentrated. 

The crude product is distilled : bp 80°C (0.7 mm) ; 15g, yield, 69 %. 

IR (neat): v = 2225, 1380, 1350, 1130, 1070 cm-l. 

lH NMR (CDClj/TMS): 6 = H1 (4.50, t, J=6Hz) ; CH30 (3.38, s) ; H2 (2.50, dt, J=6Hz, J=2.5Hz), Hs 

(2.22 to 2.08, m) ; & to Hg (1.62 to 1.22, m) ; H9 (0.90, t, J=S.OHz). 

13C NMR (CDC13): 6 = 102.7 (Cl) ; 81.8, 74.4 (C3.C4) ; 53.0 (2 CH30) ; 30.8 (C7) ; 28.4 (C6) ; 23.7 (Q) ; 
22.0 (C8) ; 18.5 (C5) ; 13.7 (C9). 

Anal. calcd. forCllH2002:C 71.69 ;H 10.94;Epllnd:C 71.56 ;H 11.1. 

(32) non-Senal dimethylacetal 8 
Nickel acetate tetrahydrate (0.25 g, 1 mmol) is dissolved in 10 ml of 95 8 ethanol under an inert atmosphere in 
a closed system, connected to a gas burette. With vigorous stirring, sodium borohydride (0.038 g, 1 mmol) is 
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rapidly added. The flask is purged with hydrogen and when the gas evolution ceased, the active catalyst is 

poisoned by 1,2-diamino-ethane (0.12 g, 2 mmol) and the acetal 7 (1.47 g, 8 mmol) is injected. When the 
theoretical volume of hydrogen has been adsorbed, the black mixture is filtered over a short plug of Celite and 
the Celite is rinsed with methylene dichloride. The organic layer is washed with brine, dried (MgS04), 

concentrated and subjected to flash column chromatography (silica gel, ether/pentane 10/90) furnishing (3Z)- 
non-3-enal dimethylacetal(l.22 g, yield 82 %). 

IR (neat): v = 2930,2820, 1650, 1460, 1360,1075,730 cm-l. 
lH NMR (CDC13/TMS): 6 = H3,H4 (5.57 to 5.28, m) ; Hl (4.37, t, J=5.8Hz) ; CH30 (3.32, s) ; H2 (2.37, td, 

J=5.8Hz, J=O.gHz) ; H5 (2.03, q, J=6.8Hz) ; He to H8 (1.40 to 1.23, m) ; Hg (0.88, t, J=6.6Hz). 
13C NMR (CDCl3) : 6 = 132.5 (C3) ; 123.2 (C4) ; 104.2 (Cl) ; 52.8 (OCH3) ; 31.5 (C2) ; 30.9 (C7) ; 29.2 

(Ce) ; 27.4 (Cs) ; 22.5 (Cs) ; 14.0 (Cg). 
Anal. calcd. for CtlH2202 : C 70.92 ; H 11.90.; &I& : C 70.81 ; H 11.95. 

(3Z) non-3-enal 9 

To a stirred solution of nonenal diiethylacetal(5.58,30 mmol) in chloroform (200 ml), is added a solution (50 
8 in water) of trifluoroacetic acid. The reaction is monitored by gas chromatography. After disappearance of 

the acetal(1.5h), the mixture is diluted in methylene dichloride (200 ml) and a saturated solution of NaHC03 is 
added. The organic phase is washed with water (3x50 ml), dried on MgS04. Concentration afforded non-3- 

enal 9 which is used immediately without purification for the next step. 

(5Z)-undec-5en-1-yn-3-01 10 

In a dry 1 L flask equipped with a magnetic stirring bar and septum-capped under Argon, THF (300 ml) is 
added. The flask is cooled in a dry ice-acetone bath and acetylene is bubbled in the flask at -78’C during 2h. n- 
butyllithium (1.5 M in hexane, 35 ml, 55 mmol) is added over a 15 min. period. After 30 min., crude non-3- 

enal 9 (5.48 g) in THF (20 ml) is added over a 15 min period. The solution is stirred for 20 min. at -78’C and 
then warmed to room temperature. After lh., ice is added and the product is extracted with ether. The organic 
layer is washed with brine (3x100 ml), dried (MgSO4) and evaporated to dryness. The crude product is purified 

by flash column chromatography (silica gel, methylene dichloride/cyclohexane 80/20) to afford the propargyl 

alcohol 10 3.38 g (72 8). 

IR (neat): v = 3350,3300,2950,2110,1650, 1460, 1375, 1050,660 cm-l. 
lH NMR (CDCl$TMS): 6 = H5,H6 (5.70 to 5.36, 2m) ; H3 (4.38, td, J=6.2Hz, J=2.1Hz) ; & (2.48, td, 

J=7Hz, J=O.SHz) ; Ht (2.45, d, J=2.1Hz) ; OH (2.17, sl) ; H7 (2.05, q, J=7.0Hz) ; Hs to Hlo (1.46 to 1.20, 

m) ; Htt (0.87, t, J=6.7Hz). 
13C NMR (CDC13): 6 = 133.8 (C5) ; 123.3 (Ce) ; 84.7 (C2) ; 72.8 (Cl) ; 61.6 (C3) ; 35.4 (C4) ; 31.4 (Cg) ; 

29.2 (Cs) ; 27.4 (C7) ; 22.5 (Cm) ; 13.9 (Cl 1). 
MS: (m/z) = 184 [(M+18)+] ; 166 (M+) ; 95. 

(5Z)-3-t Butyldimethylsilyloxy-undec-Sen-1-yne 11 
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To a stirred solution of 10 (2SOg, 15 mmol) in DMF (5 ml) at O’C, t-butyldimethylsilyl chloride (2.8Og. 18.58 

mmol) and imidazole (2.86g, 42 mmol) are added. After 24h at room temperature, the mixture is hydrolyzed 
with water (20 ml) and extracted with pentane. The organic layer is washed with water (3x40 ml), dried over 

magnesium sulfate. The crude product is purified by flash chromatography (elution with pentane) to afford 11 

(4.11 g, 97.5 96 yield). 

lH NMR (CDC131TMS): 6 = H5, He (5.60 to 5.37, m) ; H3 (4.34, td, J=6.6Hz, J=2.1Hz) ; H,J (2.44, t, 

J=6.6Hz) ; Hi (2.39, d, J=2.lHzj ; H7 (2.06, q, J=6.8Hz) ; Hg to Hlo (1.45 to 1.24, m) ; Hll and (CH3)3C 
(0.98 to 0.80, m) ; 2CH3 (0.15 to 0.12, 2s). 
13C NMR (CDC13): 6 = 132.5 (C5) ; 124.0 (Crj) ; 85.1 (C2) ; 71.8 (Cl) ; 62.6 (C3) ; 36.4 (C4) ; 31.3 (C9) ; 

29.1 (Cg) ; 27.2 (C7) ; 25.5, 18.0 ((CH3)3C) ; 22.3 (Clo) ; 13.8 (Cll) ; -3.2, -4.9 (2CH3). 
Anal. calcd. for Cl7H320Si: C 72.79, H 11.50 ; Found : C 72.5, H 11.65. 

(lE,SZ)-1-Iodo-undeca-1,5-dien-3-01 

(lE,5Z)-l-Iodo-3-t-butyIdimethylsilyoxy-undeca-1,5-diene 5a 

To a stirred solution of 11 (2.1Og, 7.49 mmol) in anhydrous benzene/THF (l/l, 60 ml), is added one 

equivalent of Schwartz’s reagent (zirconocene chloride hydride)18 (1.93g, 7.48 mmol). After stirring for 15 
min, the resulting solution becomes clear, and a second equivalent of reagent is added. After 15 min., iodine is 
introduced until a violet persistence coloration. The mixture is diluted with pentane, filtered through a pad of 

celite, evaporated to dryness. The crude product is purified by flash chromatography (silica gel, pentane) to 
afford the compound (1.96g, 64 8 in yield). 

IR (neat): v = 3080,960,840,760 cm-l. 
lH NMR (CDC13/TMS): 6 = H2 (6.49, dd, J=14.3Hz, J=5.8Hz) ; Hl (6.17, dd, J=14.3Hz,J=1.2Hz) ; &,&j 

(5.51 to 5.25, 2m) ; H3 (4.05, qd, J=6.2Hz, J=l.lHz) ; IQ (2.20, t, J=7.2Hz) ; H7 (1.77, q, J=6.5Hz) ; Hg 
to Hlo (1.34 to 1.18, m) ; Hll,3CH3 (0.85, m) ; 2CH3 (0.15 to 0.00,2s). 
Anal. calcd. for C17H330ISi: C 49.51, H 8.065 ; Epund-: C 49.39, H 8.24. 

(lE,5Z)-1-Iodo-undeca-1,5-dien-3-01 5b 

To a solution of 5a (1.9Og, 4.65 mmol) in THF (50 ml) at O’C is added tetrabutylammonium fluoride 
monohydrate (2.43g, 9.29 mmol). After stirring for 3h at room temperature, the mixture is hydrolyzed with 

water (30 ml) and extracted with ether. The organic phase is washed with water (3x30 ml), dried over 
magnesium sulfate. Flash column chromatography of the crude product (silica gel, metbylene dichloride) gives 
pure iodo alcohol 5b (l.O6g, 78 % yield). 

IR (neat): v = 3350, 1920, 1600,950 cm-l. 
lH NMR (CDC13/TMS): 6 = H2 (6.60, dd, J=14.4Hz, J=5.6Hz) ; Hl (6.37, dd, J=14.4Hz,J=1.25Hz) ; 

Hg,He (5.68 to 5.28, 2m) ; H3 (4.12, qd, J=6.0Hz, J=1.25Hz) ; H4 (2.31, t, J=6.25Hz) ; H7,OH (2.10 to 
1.93, m) ; Hg to Hlo (1.45 to 1.20, m) ; Hll (0.89, t, J=6.5Hz). 
13C NMR (CDC13): 6 = 147.8 (C2) ; 134.5 (Gj) ; 123.2 (Ce) ; 77.3 (Cl) ; 73.9 (C3) ; 34.6 (Ct) ; 31.5 (C9) ; 
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29.2 (C8) ; 27.4 (C7) ; 22.5 (CR)) ; 14.0 (ClI). 

MS (m/z): 312 [(M+l8)+] ; 294 (M+) ; 277 [(m-17)+]. 

Anal. calcd. for CttHt9OI: C 44.91, H 6.51 ; Epunp: C 44.75, H 6.74. 

(lE,3R,5Z)-l-Iodo-undeca-1,5-dien-3-o1 3(R) 

To a solution of iodo-alcohol 5b (OSOg, 1.7 mmol) in anhydrous methylene chloride (5 ml) stirred on 4 A 

activated molecular sieves during 30 min is added 4 8, activated molecular sieves (0.29g, 0.56 equiv weight). 

The solution is cooled to -15V, L-(+)-diisopropyl tartrate (0.15g. 0.638 mmol) and titanium tetraisopropoxide 

(n=O.l5lg, 0.634 mmol) are added. After 30 min, t-butyl bydroperoxide (0.85 ml, 3M in 2,2,4-trimethyl 

pentane) is slowly introduced into the stirred solution at -20°C. After 4Oh at this temperature, the solution is 

warmed to O’C, hydrolyzed with water (20xn=20xO.l51=3g) within lh and a 30% aqueous sodium hydroxide 

solution (7 ml) saturated by sodium chloride, is added. The resulting suspension is filtered through a pad of 

celite and washed with ether. The organic layer is separated, dried over magnesium sulfate and concentrated in 

vacua. The crude product is chromatographed on silica gel (ether / pentane 30/70) to furnish 3(R) (O.l8g, 

36 % yield).[a]f = +18.8’ (C=l.2, CHCl3). The enantiomeric excess is confirmed to be 97 %t5. 

In the same way, (lE,3$5Z)-l-iodo-undeca-l-5-dien-3-o13(S) is prepared by using D-(-)-diisopropyl tartrate 

(35 S). The enantiomeric excess is 96 %, [a]: = -22’ (C=l.3, CHCl3). 

3-Bromo-1-(trimethylsilyl) prop-1-yne 12 

To a solution of n-butyllithium (37.5 ml, 60 mmol, 1.6N in hexane) in anhydrous ether (45 ml), diisopropyl 

amine (6.06g, 60 mmol) is added at -5’C. Then, the solution is cooled to -8O’C and 3-bromo prop-1-yne 

(5.95g, 50 mmol) in toluene (7.5 ml) is slowly added while keeping the temperature between -75 and -80°C (a 

cooling bath with liquid nitrogen is indispensable). After Smin. at -80°C the solution is cooled to -9O’C and 

trimethylchlorosilane (10.87g, 100 mmol) is slowly added. A solution of HMPT (8ml) in anhydrous ether 

(8ml) is then added dropwise between -80’ and -9O’C. The temperatute is allowed to rise to -1O’C over 1 hr. A 

white suspension is gradually formed. The reaction mixture is poured into aqueous hydrochloric acid 2M 

(125ml). The combined solutions are extracted with ether, washed with water, dried over magnesium sulfate. 

Distillation gives the bromide 12, bp 65°C (20 mm), 6.2g (65 %)ll. 

IR (neat): v = 2960, 2900, 2180.n 1250, 1045,850, 760 cm-l. 

lH NMR (CDCl3/TMS): 6 = H2 (3.87, s) ; 3CH3 (0.20, s) 

‘3C NMR (CDC13): 6 = 100.0 (Cl) ; 92.1 (C2) ; 14.52 (C3) ; -0.4 (3CH3). 

Methyl 94rimethylsilyl nona-5,8-diynoate 13 
To a mixture of sodium carbonate (1.83g, 17.26 mmol), cuprous iodide (2.19g. 11.50 mmol) and tetrabutyl 

ammonium chloride (l.l2g, 4 mmol) in 12 ml DMF at -2O’C. is added methyl hexynoate 6 (1.45g, 

11.5 mmol), followed by dropwise addition of 12 (2.758, 14.74 mmol). After the end of the addition, the 

temperature is allowed to rise gradually to room temperature. After stirring overnight, the reaction mixture is 

diluted with ether (10 ml) and filtered through a pad of celite. The solution is hydrolyzed with water (50 ml), 
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extracted with ether. The organic layer is washed with a saturated solution of ammonium chloride and dried 

over magnesium sulfate. The solution is concentrated in vacua and the crude product is purified by flash 

column chromatography (silica gel, ethyle acetate/pentane 10/90) to furnish 13 (2.07g, 76 S). 

IR (neat): v = 2960,2900, 2180, 1740, 1250, 850, 760 cm-l. 

lH NMR (CDCl$TMS): 6 = 0CH3 (3.67, s) ; H7 (3.17, t, J=2.4Hz) ; H2 (2.43, t, J=7.3Hz) ; I-kt (2.23, tt, 

J=7.3Hz, J=2.4Hz) ; H3 (1.81, q, J=7.3Hz) ; 3CH3 (0.15, s). 

13C NMR (CDCb): 6 = 173.3 (Cl) ; 100.4 (c9) ; 84.5 (C8) ; 79.4 (Cs) ; 74.3 (Ce) ; 51.2 (OCH3) ; 32.6 (C2) ; 

23.6 (C3) ; 18.0 (C4) ; 10.6 (C7) ; -0.34 (3CH3). 

MS (m/z>: 237 [(M+l)+] ; 254 [(M+l8)+]. 

Methyl (5Z)-9-(trimethylsilyl) non-Sen-Synoate 14 
Nickel acetate tetrahydrate (0.26g, 1.05 mmol) is dissolved in 10 ml of 95 8 ethanol under inert atmosphere in 

a closed system, connected to a gas burette. With vigorous stirring, sodium borohydride (O.O4Og, 1.05 mmol) 

is rapidly added. The flask is purged with hydrogen and when the gas evolution ceased, the active catalyst is 

poisoned by 1-2-diamino ethane (0.25g. 2.10 mmol) and the diyne 13 (2g, 8.47 mmol) is injected. When the 

theoretical volume of hydrogen has been absorbed, the black mixture is filtered over a short plug of celite and 

rinced with methylene dichloride. The organic layer is washed with brine, dried over MgS04 and subjected to 

flash column chromatography (silica gel, ethyle acetate/pentane 10190) furnishing 14 (1.39g, yield 69 %). 

IR (neat): v = 3020,2950,2900,2860,2180,1740, 1625, 1250,850,760 cm-l. 

lH NMR (CDCls/TMS): 6 = H5,H6 (5.54 to 5.36, m) ; CH30 (3.67, s) ; H7 (2.96, d, J=5.13Hz) ; H2 (2.32, 

t, J=7.5Hz) ; Hq (2.09, q. J=6.8Hz) ; H3 (1.71, q, J=7.5Hz) ; 3CH3 (0.15, s). 

13C NMR (CDC13): 6 = 173.6 (Cl) ; 130.3 (Cs) ; 124.9 (Ce) ; 104.9 (C9) 

(C2) ; 26.3 (C4) ; 24.2 (C3) ; 18.1 (C7) ; -0.17 (3CH3). 

MS (m/z): 239 [(M+l)+] ; 256 [(M+18)+]. 

Methyl (5Z)-non-5-en-8-ynoate 4 
TO a solution of 14 (1.3Og. 5.46 mmol) in DMF (10 ml) is added potassiun 

83.9 (C8) ; 51.2 (OCH3) ; 33.1 

fluoride dihydrate (l.O3g, 10.92 

mmol). After stirring for 5h, the mixture is diluted with ether, washed with brine, dried over magnesium 

sulfate. The crude product is purified by flash chromatography (silica gel, ethyle acetate/permute 10/90) to 

furnish 4 (0.732g. 81 %). 

IR (neat): v = 3300,3020,2950,2860,2120,1730 cm-t. 

‘H NMR (CDCWMS): 6 = Hd-k (5.56 to 6.40, m) ; CH30 (3.68, s) ; H7 (2.94, dd, J=5.7Hz, J=2.7Hz) ; 

H2 (2.33, t, J=7.45Hz) ; I-b (2.10, q, J=6.8Hz) ; H9 (1.98, t, J=2.7Hz) ; H3 (1.72, q, J=7.3Hz). 

13C NMR (CDCl3): 6 = 173.4 (Cl) ; 130.4 (C5) ; 124.5 (Ce) ; 82.2 (C8) ; 67.9 (C9) ; 51.0 (OCH3) ; 32.9 (C2) 

; 26.1 (C4) ; 24.1 (C3) ; 16.5 (C7). 

MS (m/z): 167 [(M+l)+] ; 184 [(M+18)+]. 
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Methyl (5Z,10E,12R,14Z)-12-hydroxyeicosa-5,10,14-trien-8-ynoate 2(R) 
To a stirred solution of chiral iodo-alcohol 3(R) (0.294g, 1 mmol) in anhydrous benzene (5 ml) at room 

temperature, tetmkis (triphenylphosphine) palladium (O.l73g, 0.15 mmol), n-butylamine (0.365g, 5 mmol), 

the ester 4 (0.25Og, 1.5 mmol) and cuprous iodide (O.O3Og, 0.15 mmol) are added. After stirring for 6h, the 

reaction mixture is quenched by satured ammonium chloride solution. The organic layer is diluted with ether, 

washed with brine and dried over magnesium sulfate. The crude product is purified by flash column 

chromatography (silica gel, etheripentane 40/60) to afford compound 2(R) (0.2698, 81 8) [cc]: = +9. lo 

(C=l.l, CHC13). 

The enantiomer 2(S) is obtained by the same procedure in yield 78%, [a];’ = -9.8’ (G1.2, CHCl3). 

lH NMR (CDCl$TMS): 6 = H11 (6.08, dd, J=16Hz, J=5.85Hz) ; Htu (5.76 to 5.64, m) ; Hs,He,H14,H15 

(5.64 to 5.29, m) ; H12 (4.17, q. J=6.1Hz) ; OCH3 (3.66, s) ; H7 (3.03, m) ; H2,H13 (2.38 to 2.26, m) ; 
H&H16 (2.15 to 1.97, m) ; H3 (1.71, q, J=7.3Hz) ; OH,H17 to H19 (1.36 to 1.23, m) ; Hz0 (0.88, t, 

J=6.7Hz). 

13C NMR (CDC13): 6 = 174.0 (Cl) ; 143.8 (Ct1) ; 134.1 (C14) ; 130.5 (Ce) ; 125.1 (Cj) ; 123.8 (C15) ; 110.4 

(C1u) ; 89.0 (C8) ; 78.2 (C9) ; 71.7 (C12) ; 51.5 (OCH3) ; 37.0 (C4) ; 35.0 (C13) ; 31.3 (Cta) ; 29.2 (C16) ; 
27.4 (C17) ; 26.4 (C2) ; 24.5 (C3) ; 22.5 (C19) ; 17.8 (C7) ; 14.0 (C2o). 

Methyl (5Z,8Z,10E,12R,14Z)-12-hydroxyeicosa-5,8,10,14-tetraenoate 15(R). 
To a suspension of activated zinc dust (3g, prepared14 from zinc Merck no 8789) in 12 ml of MeOH& l/l 

(v/v). a solution of enyne 2(R) (O.l42g, 0.428 mmol) in 1 ml of methanol is added. The mixture is stirred at 

35’C overnight and then diluted with methanol (2 ml). After filtration over Celite. the solution is concentrated 

(l/3) and a mixture pentanelether (l/l) is added. The organic layer is washed with brine and dried over 

magnesium sulfate. Flash column chromatography (silica gel, ether/pentane 40/60) gives the 12(R)-HETE 

methyl ester (O.lOOg, 70 %). 

[a]‘* = -11 4O (C=l.O, acetone). D . 

lH NMR (CDCWTMS): 6 = H1u (6.48, ddt, J=15.2Hz, J=l l.lHz, J=l.lSHz) ; H9 (5.92, t, J=ll.OHz) ; H11 

(5.65 dd, J=l5.l5Hz, J=6.25Hz) ; H14 (5.57 to 5.42, m) ; H~.H~,Hs,H]~ (5.41 to 5.24, m) ; H12 (4.16, q, 

J=6.2Hz) ; CCH3 (3.60, s) ; H7 (2.85, t, J=g.lHz) ; Hz,H13 (2.34 to 2.20, m) ; H4,~16 (2.10 to 1.90, m) ; 
H3 (1.63, 9. J=7.3Hz) ; OH,H17 to H19 (1.35 to 1.26, m) ; Hz0 (0.81, t, J=6.9Hz). 

13C NMR (CDC13): 6 = 174.3 (Cl) ; 136.0 (C11) ; 133.6 (C14) ; 130.2, 129.3, 128.4 (C5,C6,C8) ; 128.0 

(0) ; 125.4 (CIO) ; 124.5 (CIS) : 72.1 (C12) ; 51.7 (OCH3) ; 35.5, 33.5 (CaC13) ; 31.6 (C1g) ; 29.4 (C17) ; 
27.5, 26.7 (C4.16) ; 26.2 (C7) ; 24.8 (C3) ; 22.7 (C19) ; 14.2 (C20). 

By using the same procedure, starting from the (S) enantiomer of 2, 12(S)-HETE methyl ester 15(S) is 

obtained (70.5 %). [a]: = +12.6” (C=O.4, acetone). 
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