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An Efficient Stereocontrolled Synthesis of Methyl (9Z,11E,135)-
13-Hydroxyoctadeca-9,11-dienoate (Methyl Coriolate)
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An efficient synthesis of methyl (135)-coriolate (S)-1b is accomp-
lished by the palladium-catalyzed coupling of (1E,38)-1-iodooct-1-
en-3-ol [(8)-3] with methyl dec-9-ynoate (4) followed by selective
reduction of the enyne (S)-2.

(9Z,11E,135)-13-hydroxyoctadeca-9,11-dienoic acid,
(135)-HODE, [(S)-1a] is an important and biologically
active metabolite of linoleic acid. It has been isolated from
the resistant cultivar of rice plant! and has been shown to
act as a self defence substance against rice blast disease. It
is also present in sera of patients with Familial Mediterra-
nean Fever? (FMF).

Several syntheses have been described.® We report herein
a short stereocontrolled total synthesis of (S)-1b via a
palladium-copper catalyzed reaction of the easily obtain-
able chiral alcohol (S)-3 with methyl dec-9-ynoate (4)
followed by selective reduction of the enyne (S)-2 by
activated zinc. A retrosynthetic analysis is shown in
Scheme 1.
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The key synthon (S)-3 was prepared from commercially
available oct-1-yn-3-ol (rac-5a) (Scheme 2). Protection of
the alcohol function by a fert-butyldimethylsilyl group,
hydrozirconation with Schwartz’s reagent*> iodolysis
and deprotection gave the iodo alcohol rac-7 in 79 %
overall yield. The Sharpless kinetic resolution of rac-7
using fert-butyl hydroperoxide, titanium(I'V) isopropoxide
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and diisopropyl (—)-D-tartrate® [p-(—)DIPT] afforded
(5)-3 (97 % ee)” in 40 % yield.

The ester 4 was prepared from dec-9-yn-1-01® by oxida-
tion with Jones’s reagent (CrO,/H,SO,/acetone, 0°C to
20°C, 2 hours, 84 %) followed by esterification® with
methyl iodide (Mel/DME, 20°C, 24 hours, 75 %).

Finally, coupling of the chiral vinyl iodide (S)-3 with the
acetylenic ester 4 in the presence of tetrakis(triphenyl-
phosphine)palladium, copper(l) iodide and butylamine in
benzene!®!! furnished (S)-2 (76%) from which the
methyl ester HODE (S)-1b was generated by reduction
with activated zinc!? in 73 % yield.?

The ester (S)-1b was characterized by its spectroscopic
properties’® by a comparison with an authentic sample.'*
The saponification leading to coriolic acid (S)-1a has
already been described.?

In conclusion, a short synthesis of (13S5)-HODE has been
realized by coupling two easily obtainable synthons (S)-3
and 4. This strategy appears to be an efficient route to the
chiral (E, Z) dienol structure which is characteristic of the
basic structure of many polyunsaturated fatty acid meta-
bolites.

'H NMR spectra were recorded on Bruker VM 250 instrument.
Mass spectra were determined on a Nermag R 10/10 instrument in
the NH, chemical ionization mode. Optical rotations were measured
on a Perkin-Elmer Model 241 polarimeter at r.t. IR spectra were
recorded on a Perkin-Elmer Model 599 spectrophotometer. Analyti-
cal TLC was performed on 0.25 mm precoated silica gel plates
purchased from E. Merck. Products were purified using the flash
chromatography technique on silica gel 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: CH,Cl,, piperidine, Et;N benzene and hexamethyl-
phosphoric triamide (HMPT) distilled over CaH,; pentane over
P,O;; Et,0 and tetrahydrofuran over sodium benzophenone ketyl.
Dec-9-en-1-01 and rac-5a were purchased from Aldrich Chemicals
Zinc dust was purchased from E. Merck (ref: 8789). Reactions
sensitive to O, or moisture were conducted under an Ar atmosphere.

3-(tert-Butyldimethylsiloxy)oct-1-yne (rac-Sb):

To a stirred solution of oct-1-yn-3-ol (rac-5a; 6.3 g, 50 mmol) in
DMF (20 mL), were added at 0°C -BuMe,SiCl (9.2 g, 62.5 mmol)
and imidazole (10 g, 147 mmol).!® After 24 hat r.t., the mixture was
hydrolyzed with H,0 (60mL) and extracted with pentane
(3 x 50 mL). The organic layer was washed with H,O (3 x 100 mL),
dried (MgSO,). The crude product rac-5b was distilled: bp 80°C
(0.07 Torr; yield: 11.48 g (95%).

IR (neat): v = 3310, 2970, 2940, 2870, 1260, 1080 cm™

'H NMR (CDCl,/TMS): § = 4.30 (td, 1 H, J = 7,2 Hz, H-3); 2.35
(d, 1H, J = 2 Hz, H-1); 1.92-1.00 (m, 8 H, H-4 to H-7); 0.90 (m,
12H, H-8, (CH,);C); 0.30 (s, 3H, CH,Si); 0.1 (s, 3H, CH,Si).
13C NMR (CDCl,): 6 = 85.7 (C-2); 71.8 (C-1); 62.7 (C-3); 38.5
(C-4); 31.4 (C-6); 25.6 [(CH,);C]; 24.8 (C-5); 22.7 (C-7); 18.2
[(CH,),C); 13.9 (C-8); —4.6 (CH,Si); — 5.1 (CH,Sh).

MS: mjz = 169; 240 (M ", 100 %).

C,,H,50S8i cale. C69.93 H11.73

(240.4) found 70.08 11.85

(1E)-3-(tert-Butyldimethylsiloxy)-1-iodooct-1-ene (rac-6):

To a stirred solution of ether rac-5b (0.232g, 0.966 mmol) in
benzene/THF (1: 1), was added one equivalent of Schwartz’s reagent
(zirconocene chloride hydride)'® (0.250 g, 0.966 mmol). After stir-
ring for 15 min, the resulting solution became clear, and a second
equivalent of reagent was added. After 15 min, crystallized I,
(0.254 g, 1 mmol) was introduced until a violet persistent coloration.
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The mixture was diluted with pentane (50 mL), filtered through a
short column of silica gel, evaporated to dryness furnishing rac-6;
yield: 0.325 g (92 %).

'H NMR (CDCl,/TMS): 3 = 6.48 (dd, 1H, J = 14.50, 5.80 Hz,
H-2); 6.16 (d, 1 H, J = 14.50 Hz, H-1); 4.05 (q, 1H, J = 5.80 Hz,
H-3); 1.42 (m, 2 H, H-4); 1.33-1.21 (m, 6 H, H-5 to H-7); 0.91-0.82
(m, 12 H, H-8 (CH,);C); 0.03-0.00 (2m, 6 H, 2CH,Si).

13C NMR (CDCly): & = 149.4 (C-2); 75.5 (C-1); 75.2 (C-3); 37.6
(C-4); 31.8 (C-6); 25.9 [(CH,),CJ; 24.6 (C-5); 22.7 (C-7); 18.2
[(CH,),C]; 14.1 (C-8); — 4.5 (CH,Si); — 4.8 (CH,Si).
C,.H,,08il cale. C45.64 H7.93

(368.3) found 4548 8.1

1-lodooct-1-en-3-0l (rac-7):

To a solution of iodo ether rac-6 (0.325 g) in THF (10 mL) at 0°C,
was added crystallized Bu,NF - H,O (0.2666 g, 1.02 mmol). After
stirring for 3 h at r. t., the mixture was hydrolyzed by H,0 (5 mL),
extracted with Et,O (3 x 20mL). The organic phase was washed
with H,0 (3 x 10 mL), dried (MgSO,) and evaporated to dryness.
The crude rac-7 was subjected to flash column chromatography
(silica gel, CH,Cl,) to afford the iodo alcohol rac-7; yield: 0.206 g
(91 %).

'H NMR (CDCl,/TMS): & = 6.50 (dd, 1H, J = 14.60, 6.30 Hz,
H-2);6.26 (dd, 1 H, J = 14.60,1.09 Hz, H-1);4.00 (qd, 1 H,J = 6.28,
1.05 Hz, H-3); 2.22 (s, 1 H, OH); 1.51 to 1.40 (m, 2H, H-4); 1.35 to
1.18 (m, 6 H, H-5 to H-7); 0.83 (t, 3H, J = 6.67 Hz, H-8).

13C NMR (CDCly): § = 148.4 (C-2); 77.1 (C-1); 743 (C-3); 36.3
(C-4); 31.5 (C-6); 24.7 (C-5); 22.4 (C-7); 14.0 (C-8).

MS: m/z = 245 (M*).

(1E,3S)-1-lodooct-1-en-3-ol [(S)-3}:

To a solution of iodo alcohol rac-7 (1 g, 3.937 mmol) in CH,CI,
(10 mL) stored on 4A activated molecular sieves during 30 min, was
added 4A activated molecular sieves (m = 0.56 g, 0.56 equiv weight).
The solution was cooled to —15°C, p-(—)DIPT (0.345g,
1.47 mmol), Ti(OPr-i), (n = 0.350 g, 1.23 mmol) were added; after
30 min, +-BuOOH (1.96 mL, 3 M in 2,2,4-trimethylpentane) was
slowly introduced in the stirred solution at —20°C. After 40 h at
— 20°C, the solution was warmed to 0°C and hydrolyzed with H,O
(20 x n = 7 g). After 1 h, 30% aq NaOH (7 mL) saturated by NaCl
was added. The resulting suspension was filtered through a pad of
Celite, washed by CH,Cl, (3 x10mL), the organic layer was
separated, dried (MgSO,) and concentrated in vacuo. The crude
product was chromatographed over silica gel (CH,Cl,) to furnish
(S)-3; yield: 0.40 g (40 %); [#]2° + 10° (¢ = 2.20, CHCl,). The ee was
confirmed to be 97%.”

Methyl (11E,135)-13-Hydroxyoctadec-11-en-9-ynoate [(S)-2):

To a stirred solution of chiral iodo alcohol (:5)-3 (0.400 g, 1.57 mmol)
in anhydr. benzene (10mL) under inert atmosphere at r1.t,
Pd(PPh;), (0.181g, 0.157 mmol), acetylenic ester 4 (0.315g,
1.71 mmol) and BuNH, (0.573 g, 7.85 mmol) were added. After 15
min, Cul (0.030 g, 0.157 mmol) was introduced and stirring was
continued for 6 h (TLC monitoring). The mixture was quenched
with sat. aq NH,Cl (5 mL); the organic layer was diluted with Et,O
(30 mL), washed with brine (3 x 15 mL) and dried (MgSO,). The
crude product was purified by flash column chromatography (silica
gel, Et,0 30 % in pentane) to afford compound (8)-2; yield: 0.220 g
(76 %); [#)3° + 7° (¢ = 1.1, CHCly).

1H NMR (CDCl,/TMS): § = 5.97(dd, 1H,J = 15.8,6.4 Hz, H-12);
5.60 (dq, 1H, J=15.8, 2.1 Hz, H-11); 405 (q, 1H, J = 6.2 Hz,
H-13); 3.6 (s, 3H, OCH,); 2.24 (t, 2H, J = 7.5 Hz, H-2); 2.22 (dt,
2H, J = 6.7, 2.1 Hz, H-8); 1.78 n(s, 1 H, OH); 1.62-1.17 (complex,
18 H, H-3 to H-7 and H-14 to H-17); 0.81 (t, 3H, J = 6.6 Hz, H-18).
13C NMR (CDCl,): 6 = 174.1 (C-1); 144.2(C-12); 110.0(C-11); 90.6
(C-9); 78.4 (C-10); 72.0 (c-13); 51.2 (OCH,); 36.7(C-14); 33.8 (C-2);
31.5 (C-16); 28.7, 28.5, 28.4, 28.35 (C-4 to C-7); 24.8, 24.6 (C-15,
C-3); 22.4 (C-17); 19.0 (C-8); 13.8 C-18).

Downloaded by: Nanyang Technological University NTU. Copyrighted material.



April 1993

Methyl (9Z,11E,135)-13-Hydroxyoctadeca-9,11-dienoate [(S)-1b]:
To a suspension of activated zinc dust'? (2 g) was added a solution of
enyne (S)-2 (0.220 g, 0.714 mmol) in MeOH (1 mL). The mixture
was stirred at 30°C during 15h and filtered over a pad of Celite,
washed with pentane (3 x 5mL). The combined solutions were
concentrated to 1/3 of the original volume and pentane/Et,0 (1:1)
was added (10 mL). The organic layer was washed with brine, dried
(MgSO0,), evaporated and flash column chromatography (silica gel,
Et,0 30 % in pentane) furnished methy! ester (13S)-HODE; yield:
0.160 g (73%); [«)2® +6.3° (¢ = 1.3, CHCl,); Lit.3 [o]2° +6.5°
(¢ = 0.7, CHCL,), [a]2° + 7° (c = 0.98, CHCI,).

By HPLC analysis® using a Baker dinitrobenzoylphenylglycine
(covalent) chiral phase column (250 x 4.6 mm), eluting with hex-
ane/i-PrOH (99.5:0.5) and a flow rate of 0.8 mL/min, (S)-1b had a
retention time of 31.7 min (98 %) and the enantiomer (R)-1b, 32.5
min (2%). The ee was thus 96 %.

3CNMR (CDCl,): 6 = 174.2(C-1); 136.0 (C-12);132.3(C-9); 127.8
(C-10); 125.4 (C-11); 72.6 (C-13); 51.3 (OCH,); 37.2 (C-14); 33.9
(C-2); 31.6 (C-16); 29.3 (C-4); 28.9 (C-6, C-7); 28.8 (C-5); 27.5 (C-8);
25.0 (C-3); 24.7 (C-17); 22.5 (C-15); 13.9 (C-18).
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