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Synthesis of HHD

Methyl non-8-ynoate (7b)
WOH — OH — > //\/\/\/COQMe
17 18 7b

To an ice-cold solution of 1,3-diaminopropane (3.00 mL, 35.9 mmol) in THF (10 mL)
was added n-BuLi (1.55 M in hexane, 23.0 mL, 35.7 mmol) dropwise. After 20 min of
stirring at 0 °C, a solution of ~-BuOK (3.20 g, 28.5 mmol) in THF (25 mL) and a solution of
non-3-yn-1-ol (17) (997 mg, 7.11 mmol) in THF (7 mL) were added successively. After the
addition, the mixture was warmed slowly to rt, stirred for 3 h and diluted with saturated
NH4Cl. The resulting mixture was extracted with EtOAc twice. The combined organic
layers were washed successively with 1 N HCI, saturated NaHCO3 and brine, dried over
MgSO, and concentrated to leave a residue, which was purified by chromatography on
silica gel (hexane/EtOAc) to afford acetylene 18 (946 mg, 95%): Ry 0.46 (hexane/EtOAc
2:1); "H NMR (300 MHz, CDCl3) § 1.22-1.66 (m, 11 H), 1.94 (t, J=2.7 Hz, 1 H), 2.18 (dt,
J=2.7,6.9 Hz, 2 H), 3.64 (t, J= 6.6 Hz, 2 H).

To an ice-cold solution of CrOs/H,SO4 (4.0 M in H,0, 0.45 mL, 1.80 mmol) in acetone
(3 mL) was added a solution of acetylene 18 (99 mg, 0.706 mmol) in acetone (4 mL)
dropwise. After 20 min of stirring at 0 °C, the solution was diluted with i-PrOH and the
resulting mixture was filtered through a pad of Celite with EtOAc. The filtrate was diluted
with brine and the mixture was extracted with EtOAc twice. The combined extracts were
dried over MgSO4 and concentrated to leave a residue, which was purified by
chromatography on silica gel (hexane/EtOAc) to afford the corresponding carboxylic acid
(78 mg, 71%): R; 0.41 (hexane/EtOAc 2:1); "H NMR (300 MHz, CDCl3) & 1.29-1.72 (m, 8
H), 1.94 (dt,/=0.9, 2.7 Hz, 1 H), 2.14-2.23 (m, 2 H), 2.36 (t, /= 7.5 Hz, 2 H).

To an ice-cold solution of the above carboxylic acid (198 mg, 1.28 mmol) in Et,O (4
mL) was added freshly prepared CH:N, in Et,O. After 5 min, the resulting mixture was
concentrated to give a residue, which was purified by chromatography on silica gel
(hexane/EtOAc) to afford ester 7b (186 mg, 86%): R¢ 0.86 (hexane/EtOAc 2:1); '"H NMR
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(300 MHz, CDCL3) § 1.24-1.70 (m, 8 H), 1.93 (t, J=2.7 Hz, 1 H), 2.18 (dt, J=2.7, 7.2 Hz,
2 H), 2.31 (t, J= 7.2 Hz, 2 H), 3.66 (s, 3 H); *C-APT NMR (75 MHz, CDCl;) § 18.2 (-),
24.7 (-), 28.2 (=), 28.3 (-), 28.5 (-), 33.9 (), 51.4 (+), 68.2 (-), 84.4 (), 174.1 (-). The 'H

and °C NMR spectra were consistent with those reported.”’

Methyl (S,8E,10E)-12-hydroxyheptadeca-8,10-dienoate (19)

COZMe
|\/\/\/\/ CO.Me
= ; + /\/\/\/ 2 —_— (;\/j//\/\/\/

OH Y
7b OH
9a
19

To an ice-cold solution of acetylene 7b (68 mg, 0.404 mmol) in THF (3 mL) and Et,0O (4
mL) was added freshly prepared (Sia);BH (0.50 M in THF, 1.40 mL, 0.70 mmol) slowly.
After 1 h of stirring at 0 °C, 2 N NaOH (0.99 mL, 2.0 mmol) and a solution of iodide 9a
(50 mg, 0.197 mmol) in THF (2 mL) were added. After 5 min of argon bubbling, Pd(PPh;)4
(23 mg, 0.020 mmol) was added. The mixture was stirred at rt overnight and diluted with
phosphate buffer (pH 5). The resulting mixture was extracted with EtOAc twice. The
combined organic layers were dried over MgSO,4 and concentrated to give a residue, which
was purified by chromatography on silica gel (hexane/EtOAc) to afford 19 (27 mg, 46%):
R 0.30 (hexane/EtOAc 4:1); [a]p”” +4 (¢ 0.80, CHCL;); "H NMR (300 MHz, CDCl5) & 0.88
(t,J=6.9 Hz, 3 H), 1.20-1.70 (m, 17 H), 2.07 (q, J= 6.9 Hz, 2 H), 2.30 (t, /= 7.5 Hz, 2 H),
3.66 (s, 3 H), 4.10 (q, /= 6.8 Hz, 1 H), 5.57 (dd, J=15.3, 6.8 Hz, 1 H), 5.67 (dt, J = 15.0,
6.9 Hz, 1 H), 6.01 (dd, J=15.0, 10.5 Hz, 1 H), 6.16 (dd, J = 15.3, 10.5 Hz, 1 H); "C-APT
NMR (75 MHz, CDCl3) 6 14.1 (+), 22.7 (-), 24.9 (-), 25.2 (), 28.8 (-), 29.0 (-), 31.9 (-),
32.6 (-), 34.1 (-), 37.3 (), 51.6 (+), 73.0 (+), 129.6 (+), 131.0 (+), 133.8 (+), 135.4 (+),
174.4 (-); HRMS (FAB) calcd for C15H3,0; [((M—H)"] 295.2273, found 295.2276.

(S,8E,10E)-12-Hydroxyheptadeca-8,10-dienoic acid (5)

CO,Me CO-H
—_—
i:/i\//\/\/\/ Ii:/i\//\/\/\/

OH OH
19 HHD (5)
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To a solution of methyl ester 19 (13 mg, 0.044 mmol) in THF (0.3 mL) was added 2 N
LiOH (0.23 mL, 0.46 mmol). After 12 h of stirring at rt, the mixture was diluted with
Mcllvaine buffer (pH 5.0). The resulting mixture was extracted with EtOAc three times.
The combined organic layers were washed with brine, dried over MgSO4 and concentrated
to give a residue, which was purified by chromatography on silica gel (hexane/EtOAc) to
afford HHD (5) (8 mg, 65%): Ry 0.14 (hexane/EtOAc 1:1); [a]p'” +7 (¢ 0.42, CHCL;); UV
(MeOH) Amax 229 nm; IR (neat) 3412, 1710, 988 cm™'; 'H NMR (300 MHz, CDCl3) & 0.88
(t,J=6.8 Hz, 3 H), 1.20-1.70 (m, 16 H), 2.07 (q, J = 6.8 Hz, 2 H), 2.34 (t,J= 7.2 Hz, 2 H),
4.11 (q, J=6.6 Hz, 1 H), 5.0-7.0 (br s, 2 H), 5.57 (dd, J=15.0, 7.2 Hz, 1 H), 5.68 (dt, J =
15.0, 6.8 Hz, 1 H), 6.01 (dd, J=15.0, 10.5 Hz, 1 H), 6.16 (dd, J=15.0, 10.5 Hz, 1 H); ’C-
APT NMR (75 MHz, CDCl;) 6 14.1 (+), 22.7 (-), 24.7 (-), 25.2 (-), 28.8 (-), 28.9 (-), 29.0
(-),31.8 (), 32.6 (-),34.0 (-), 37.3 (-), 73.1 (+), 129.7 (+), 131.0 (+), 133.7 (+), 135.3 (+),
179.5 (-); HRMS (FAB") calcd for Ci7H2903 [(M-H) ] 281.2117, found 281.2118.

Synthesis of HHTE

tert-Butyl (E)-3-((tert-butyldimethylsilyl)oxy)-5-(trimethylsilyl)pent-4-enoate (22)

TMS. _~ TMS. _~
\/OH _— \/Y\COTT-BU > \/Y\Coz-f-Bu

OH OTBS
20 21 22

TMS

To an ice-cold solution of alcohol 20 (1.00 g, 7.80 mmol) in Et,0O (20 mL) was added
Red-Al (3.6 M in toluene, 4.80 mL, 17.3 mmol) dropwise. The mixture was stirred at rt for
3.5 h and the excess reagent was quenched by carefully adding 1 N HCI. The resulting
mixture was extracted with Et,O twice. The combined organic layers were washed with
brine, dried over MgSO, and concentrated to give the corresponding allylic alcohol, which
was used for the next reaction without further purification.

To a solution of the above alcohol in CH,Cl, (26 mL) were added PCC (1.86 g, 8.63
mmol) and Celite (2.42 g). The mixture was stirred at rt for 2 h and diluted with petroleum
ether. After 30 min of stirring at rt, the mixture was filtered through a pad of silica gel. The
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filtrate was concentrated to give (E)-3-(trimethylsilyl)acrylaldehyde, which was used for
the next reaction without further purification.

To a solution of i-Pr,NH (1.65 mL, 11.7 mmol) in THF (10 mL) was added n-BuLi (1.63
M in hexane, 6.70 mL, 10.9 mmol) at —78 °C slowly. After 20 min, fert-butyl acetate (1.40
mL, 10.5 mmol) was added. The solution was stirred at —78 °C for 30 min and the above
aldehyde in THF (8 mL) was added. The solution was stirred at =78 °C for 40 min and
poured to saturated NH4Cl with vigorous stirring. The resulting mixture was extracted with
EtOAc twice. The combined organic layers were washed with brine, dried over MgSQO,4 and
concentrated to give a residue, which was purified by chromatography on silica gel
(hexane/EtOAc) to afford alcohol 21 (1.31 g, 69% over three steps): Ry 0.19 (hexane/EtOAc
10:1); '"H NMR (300 MHz, CDCl3) & 0.06 (s, 9 H), 1.46 (s, 9 H), 2.42 (dd, J = 16.0, 8.1 Hz,
1 H), 2.52 (dd, J =16.0, 4.2 Hz, 1 H), 3.14 (d, / = 4.8 Hz, 1 H), 4.41-4.52 (m, 1 H), 5.93
(dd, J = 18.9, 0.9 Hz, 1 H), 6.03 (dd, J = 18.9, 4.2 Hz, 1 H); "C—APT NMR (75 MHz,
CDCl3) 6 —1.3 (+), 28.2 (+), 42.0 (-), 70.5 (+), 81.5 (-), 130.1 (+), 146.0 (+), 171.9 (-).

A mixture of alcohol 21 (917 mg, 3.75 mmol), imidazole (444 mg, 6.52 mmol) and
TBSCI (801 mg, 5.31 mmol) in DMF (13 mL) was stirred at rt overnight and diluted with
saturated NaHCOs. The resulting mixture was extracted with EtOAc twice. The combined
organic layers were washed with saturated brine, dried over MgSO4 and concentrated to
give a residue, which was purified by chromatography on silica gel (hexane/EtOAc) to
afford TBS ether 22 (1.23 g, 91%): Ry 0.63 (hexane/EtOAc 10:1); "H NMR (300 MHz,
CDCls) 6 0.05 (s, 15 H), 0.88 (s, 9 H), 1.43 (s, 9 H), 2.33 (dd, J = 14.5, 5.7 Hz, 1 H), 2.44
(dd, J=14.5,7.5 Hz, 1 H), 4.51 (ddt,J=7.5, 0.9, 5.7 Hz, 1 H), 5.83 (dd, J = 18.6, 0.9 Hz,
1 H), 5.97 (dd, J = 18.6, 5.7 Hz, 1 H); "C—APT NMR (75 MHz, CDCl;) & —4.8 (+), —4.2
(+), —=1.3 (+), 18.2 (-), 25.9 (+), 28.2 (+), 44.6 (-), 72.8 (+), 80.4 (-), 129.7 (+), 147.7 (+),
170.5 (-); HRMS (FAB") calcd for CigH3003Si; [(M+H)"] 359.2438, found 359.2438.
The "H NMR spectrum was consistent with that reported.™?

(1E,52)-1-(Trimethylsilyl)octa-1,5-dien-3-ol (rac-25)
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TMS.__~ TMS.__~ TMS. . _~ _
\/\g/\coz-t-BU \/Y\CHO o \/Y\_/\
OTBS OTBS OTBS

22 23 24

TMS. __~ —
o \/Y\_/\

OH

rac-25

To a solution of TBS ether 22 (2.50 g, 6.97 mmol) in CH,Cl, (30 mL) was added
DIBAL (1.02 M in hexane, 8.20 mL, 8.36 mmol) at —78 °C. After 1 h of stirring at —78 °C,
the reaction was terminated by adding MeOH (5 mL, 0.12 mol) at —78 °C. The solution was
poured into a mixture of H,O (20 mL, 1.1 mol) and NaF (2.5 g, 60 mmol) with vigorous
stirring. The resulting mixture was filtered through a pad of Celite and extracted with
CH,Cl, twice. The combined organic layers were washed with brine, dried over MgSO, and
concentrated to give a residue, which was purified by chromatography on silica gel
(hexane/EtOAc) to afford aldehyde 23 (1.59 g, 80%): 'H NMR (300 MHz, CDCl3) & 0.04
(s, 3 H), 0.05 (s, 3 H), 0.07 (s, 9 H), 0.88 (s, 9 H), 2.50 (ddd, J=15.6, 4.8, 2.5 Hz, 1
H), 2.60 (ddd, J = 15.6, 7.3, 2.5 Hz, 1 H), 4.58-4.68 (m, 1 H), 5.88 (dd, J = 18.7,
0.9 Hz, 1 H), 6.01 (dd, J=18.7, 5.2 Hz,1 H), 9.77 (t, J= 2.5 Hz, 1 H).

To an ice-cold solution of propyl phosphonium bromide (2.76 g, 7.17 mmol) in THF (30
mL) was added NaN(TMS), (1.0 M in THF, 6.69 mL, 6.69 mmol) dropwise. After 30 min
of stirring at 0 °C, the solution was cooled to —90 °C (liquid N, and hexane). A solution of
the above aldehyde (1.37 g, 4.78 mmol) in THF (10 mL) was added dropwise. After the
addition, the solution was stirred at rt for 30 min and saturated NH4Cl was added to the
solution. The resulting mixture was extracted with EtOAc twice. The combined organic
layers were washed with brine, dried over MgSO4 and concentrated. The residue was
purified by chromatography on silica gel (hexane/EtOAc) to afford olefin 24 (1.38 g, 93%):
'H NMR (300 MHz, CDCl3) & 0.02 (s, 3 H), 0.04 (s, 3 H), 0.05 (s, 9 H), 0.89 (s, 9 H), 0.95
(t,J=7.4 Hz, 3 H), 2.03 (quint., J = 7.4 Hz, 2 H), 2.23 (t, J = 6.0 Hz, 2 H), 4.07 (ddt, J =
5.4,1.3, 6.0 Hz, 1 H), 5.28-5.49 (m, 2 H), 5.77 (dd, J = 18.6, 1.2 Hz, 1 H), 5.98 (dd, J =
18.6, 5.4 Hz, 1 H).

To an ice-cold solution of olefin 24 (1.03 g, 3.28 mmol) in THF (10 mL) was added
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BuyNF (1.0 M in THF, 4.9 mL, 4.9 mmol) dropwise. The solution was stirred at rt for 12 h
and diluted with saturated NH4Cl. The resulting mixture was extracted with EtOAc twice.
The combined organic layers were washed with brine, dried over MgSO4 and concentrated
to give a residue, which was purified by chromatography on silica gel (hexane/EtOAc) to
afford alcohol rac-25 (641 mg, 98%): Ry 0.35 (hexane/EtOAc 10:1); 'H NMR (300 MHz,
CDCl3) 6 0.07 (s, 9 H), 0.97 (t,J= 7.5 Hz, 3 H), 1.69 (d, J=4.2 Hz, 1 H), 2.07 (quint., J =
7.5 Hz, 2 H), 2.30 (t, /= 7.2 Hz, 2 H), 4.08-4.18 (m, 1 H), 5.35 (dtt, /= 10.8, 7.5, 1.2 Hz, 1
H), 5.57 (dtt, J=10.8, 7.2, 1.2 Hz, 1 H), 5.88 (dd, J=18.9, 1.2 Hz, 1 H), 6.07 (dd, J = 18.9,
4.8 Hz, 1 H); >C-APT NMR (75 MHz, CDCls) § —1.2 (+), 14.2 (+), 20.8 (-), 35.0 (-), 73.8
(+), 123.9 (4), 129.4 (+), 135.3 (+), 147.8 (+); HRMS (EI") calcd for C;;H,08Si (M)
198.1440, found 198.1437.

(85,2)-1-((25,35)-3-(Trimethylsilyl)oxiran-2-yl)hex-3-en-1-o0l (26) and
(R,1E,57)-1-(trimethylsilyl)octa-1,5-dien-3-ol ((R)-25)

MEAN =" —— LEN PN + TMS\/Y\:/\
OH OH OH
rac-25 26 (R)-25

To an ice-cold solution of Ti(O-i-Pr)s (1.29 mL, 4.40 mmol) in CH,Cl, (22 mL) was
added L-(+)-DIPT (1.10 mL, 5.26 mmol). After 30 min at 0 °C, the solution was cooled to
—10 °C and a solution of allylic alcohol rac-25 (869 mg, 4.38 mmol) in CH,Cl, (2 mL) was
added. The solution was stirred at —10 °C for 30 min and cooled to —40 °C. A solution of
t~-BuOOH (3.51 M in CH,Cl,, 1.88 mL, 6.60 mmol) was added dropwise. After the addition,
the solution was stirred at —18 °C for 6 h, and then Me,S (1.0 mL, 14 mmol), 10% tartaric
acid (1.0 mL) and NaF (3.19 g, 76 mmol) were added. The resulting mixture was stirred at
rt for 30 min and filtered through a pad of Celite with CH,Cl,. The filtrate was mixed with
10% NaOH (50 mL) and the mixture was stirred at rt for 1 h. The CH,Cl, layer was
separated and the aqueous layer was extracted with CH,Cl,. The combined CH,Cl, layers
were washed with brine, dried over MgSO4 and concentrated to give a residue, which was
purified by chromatography on silica gel (hexane/EtOAc) to afford epoxide 26 (419 mg,
45%) and allylic alcohol (R)-25 (382 mg, 44%).
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Epoxide 26: 98% ee by Mosher analysis; Rr 0.62 (hexane/EtOAc 3:1); IR (neat) 3441,
1250, 842 cm™'; 'H NMR (300 MHz, CDCl3) 8 0.07 (s, 9 H), 0.97 (t, J=7.5 Hz, 3 H), 1.97
(br s, 1 H), 2.07 (quint., J = 7.5 Hz, 2 H), 2.30-2.42 (m, 3 H), 2.90 (t, J = 3.5 Hz, 2 H),
3.79-3.89 (m, 1 H), 5.41 (dtt, J=10.3, 7.5 Hz, 1 H), 5.54 (dt, J = 10.3, 7.1 Hz, 1 H); °C—
APT NMR (75 MHz, CDCl3) 6 -3.6 (+), 14.3 (+), 20.8 (-), 31.7 (-), 47.7 (+), 58.1 (+), 69.3
(+), 123.3 (4), 134.9 (-); HRMS (FAB") caled for C;;H»0,SiNa [(M+Na)'] 237.1287,
found 237.1282.

Allylic alcohol (R)-25: 98% ee by Mosher analysis; Ry 0.68 (hexane/EtOAc 3:1). The 'H
NMR spectrum was consistent with that described above for the racemic allylic alcohol

rac-25.

(S,1E,572)-1-1odoocta-1,5-dien-3-0l (9b)

TMS\C')>\/\:/\ —— n'BU3Sn\/\/\:/\ — lw
OH OH OH
26 27 9b

To an ice-cold solution of i-Pr,NH (0.082 mL, 0.585 mmol) in THF (5 mL) was added
n-BuLi (1.61 M in hexane, 0.31 mL, 0.499 mmol) dropwise. The solution was stirred at
0 °C for 30 min and added n-BuzSnH (0.068 mL, 0.253 mmol). After 30 min a solution of
epoxide 26 (36 mg, 0.168 mmol) in THF (1 mL) was added. The solution was stirred at
0 °C for 1 h and diluted with saturated NH4Cl. The resulting mixture was extracted with
EtOAc twice. The combined organic layers were washed with brine, dried over MgSQO,4 and
concentrated to leave an oil, which was passed through a short column of silica gel
(hexane/EtOAc) to afford vinyl stannane 27, which was used for the next reaction without
further purification.

To a solution of the above stannane in Et;O (5 mL) was added iodine (64 mg, 0.25
mmol). After 1 h of stirring at rt, the solution was diluted with aqueous Na,S,0s. The
resulting mixture was extracted with EtOAc twice. The combined organic layers were
washed with brine, dried over MgSO4 and concentrated to give a residue, which was
purified by chromatography on silica gel (hexane/EtOAc) to afford iodide 9b (29 mg, 69%
over two steps): Ry = 0.48 (hexane/EtOAc 5:1); [a]p'’ —22 (¢ 0.99, CHCLy), cf. [a]p™ +16.4
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(¢ 1.2, CHCL) for the enantiomer™; "H NMR (300 MHz, CDCl;) 8 0.97 (t, J = 7.5 Hz, 3 H),
1.77 (d, J = 4.2 Hz, 1 H), 2.06 (quint., J = 7.5 Hz, 2 H), 2.31 (t, J = 6.5 Hz, 2 H), 4.08-4.18
(m, 1 H), 5.32 (dtt, J = 10.8, 7.5, 1.5 Hz, 1 H), 5.60 (dtt, J = 10.8, 7.2, 1.5 Hz, 1 H), 6.37
(dd, J = 144, 1.2 Hz, 1 H), 6.59 (dd, J = 14.4, 5.7 Hz, 1 H); "C—APT NMR (75 MHz,
CDCl3) & 14.3 (+), 20.8 (-), 34.6 (-), 73.9 (+), 77.4 (+), 122.8 (+), 136.1 (+), 147.8 (+). The
'H and C NMR spectra were consistent with that reported.>>** The structure was also

supported by the *C—APT NMR spectrum.

(R,Z2)-1-((2R,3R)-3-(Trimethylsilyl)oxiran-2-yl)hex-3-en-1-ol (ent-26)

TMS.__~ _ ™s 2 _
W . \/\‘/V\
OH OH
(R)-25 ent-26

To an ice-cold solution of Ti(O-i-Pr)s (1.47 mL, 5.04 mmol) in CH,Cl, (30 mL) was
added D-(—)-DIPT (1.27 mL, 6.05 mmol). After being stirred at 0 °C for 30 min, the
solution was cooled to —30 °C and a solution of allylic alcohol (R)-25 (1.00 g, 5.04 mmol)
in CH,Cl, (5 mL) was added to the solution, which was stirred at —30 °C for 15 min. To this
solution was added ~-BuOOH (2.88 M in CH,Cl,, 2.63 mL, 7.56 mmol) at —30 °C dropwise.
The solution was stirred at —18 °C for 6 h and then Me,S (1.12 mL, 15.1 mmol), 10%
tartaric acid (40 mL) and NaF (2.12 g, 50.4 mmol) were added. The resulting mixture was
stirred at rt for 30 min and filtered through a pad of Celite. A mixture of the filtrate and 1 N
NaOH (30 mL, 30 mmol) was stirred at rt for 15 min vigorously and extracted with CH,Cl,
twice. The combined organic layers were washed with brine, dried over MgSO,4 and
concentrated to give a residue, which was purified by chromatography on silica gel
(hexane/EtOAc) to afford epoxide ent-26 (1.07 g, 99%). The 'H NMR spectrum was
identical with that for 26.

(5,2)-1-((2R 3R)-3-(Trimethylsilyl)oxiran-2-yl)hex-3-en-1-ol (28)

TMS O _ TMS\(?)}\/E/\
\/W\ [EE— Y
OH OH
ent-26 28
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To an ice-cold solution of epoxide ent-26 (700 mg, 3.27 mmol) in THF (2 mL) were
added 4-nitrobenzoic acid (821 mg, 4.91 mmol) and PPh; (1.27 g, 4.84 mmol). After 15
min at 0 °C, diisopropyl azodicarboxylate (0.94 mL, 4.83 mmol) was added. The mixture
was stirred at 0 °C for 1 h and diluted with saturated NH4Cl. The resulting mixture was
extracted with EtOAc twice. The combined organic layers were washed with brine, dried
over MgSQ4 and concentrated. The residue was passed through a short column of silica gel
(hexane/EtOAc) to give the corresponding ester, which was used for the next reaction
without further purification.

To an ice-cold solution of the above ester in THF/MeOH (1:1, 8 mL) was added 1 N
NaOH (16 mL, 16 mmol). After being stirred at rt for 15 min, the mixture was diluted with
saturated NH4Cl. The resulting mixture was extracted with EtOAc twice. The combined
organic layers were washed with brine, dried over MgSO4 and concentrated. The residue
was purified by chromatography on silica gel (hexane/EtOAc) to afford epoxide 28 (568
mg, 81% over two steps): Ry 0.40 (hexane/EtOAc 9:1); "H NMR (300 MHz, CDCl;) & 0.07
(s, 9 H), 098 (t,J=7.7 Hz, 3 H), 1.98 (d, J = 5.4 Hz), 2.08 (quint., J = 7.5 Hz, 2 H), 2.24
(d,/J=3.6 Hz, 1 H), 2.28-2.48 (m, 2 H), 2.85 (dd, J=5.0, 3.6 Hz, 1 H), 3.40-3.52 (m, 1 H),
5.32-5.44 (m, 1 H), 5.48-5.62 (m, 1 H); ?*C—APT NMR (75 MHz, CDCl3) § —3.7 (+), 14.2
(+), 20.7 (-), 32.5 (-), 49.4 (+), 58.7 (+), 72.6 (+), 123.3 (+), 134.9 (+); HRMS (FAB")
calced for C;;H,,0,SiNa [(M+Na)'] 237.1287, found 237.1287.

(S,1E,52)-1-1odoocta-1,5-dien-3-0l (9b)

TMS\QI/\/\:/\ —— n'BU3Sn\/\/\:/\ —_— IM/\
OH OH OH
28 27 9b

To an ice-cold solution of i-Pr,NH (0.376 mL, 2.68 mmol) in THF (2 mL) was added
n-BuLi (1.60 M in hexane, 1.26 mL, 2.02 mmol) dropwise. After 15 min of stirring at 0 °C,
n-BuzSnH (0.36 mL, 1.34 mmol) was added. The solution was stirred at 0 °C for 15 min
and a solution of epoxide 28 (150 mg, 0.670 mmol) in THF (1 mL) was added. The solution
was stirred at 0 °C for 30 min and diluted with water. The resulting mixture was extracted

with EtOAc twice. The combined organic layers were washed with brine, dried over
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MgSO,4 and concentrated. The residue was passed through a short column of silica gel
(hexane/EtOAc) to give stannane 27, which was used for the next reaction without further
purification.

To a solution of iodine (207 mg, 0.816 mmol) in Et,O (2 mL) was added a solution of
the above stannane in Et;O (1 mL) at =70 °C and the cooling bath was replaced by an
ice-water bath. The solution was stirred for 1 h and diluted with aqueous Na,S,0; and
saturated NaHCOs. The resulting mixture was extracted with EtOAc twice. The combined
organic layers were washed brine, dried over MgSO,4 and concentrated to give a residue,
which was purified by chromatography on 10% w/w K,COs-silica gel (hexane/EtOAc) to
afford iodide 9b (120 mg, 71% over two steps). The 'H NMR spectrum was identical with
1odide 9b synthesized from 26.

Methyl (S,5Z,8E,10E,147)-12-hydroxyheptadeca-5,8,10,14-tetraenoate (29)

_ COMe = CO.Me
|\/\;/\:/\ N C/\/ P B
OH SN :

OH
9b 7a 29

To an ice-cold solution of acetylene 7a (23 mg, 0.138 mmol) in THF (3 mL) was added
freshly prepared (Sia),BH (0.50 M in THF, 0.46 mL, 0.23 mmol) dropwise. After 30 min of
stirring at 0 °C, 2 N NaOH (0.56 mL, 1.12 mmol) and a solution of iodide 9b (29 mg, 0.115
mmol) in Et;,O (3 mL) were added to the solution. The resulting mixture was bubbled
gently with nitrogen at 0 °C for 10 min and Pd(PPh;3)4 (13 mg, 0.011 mmol) was added to
the mixture, which was stirred at rt for 4 h and diluted with saturated NH4Cl. The resulting
mixture was extracted with EtOAc twice. The organic layers were washed with brine, dried
over MgSO, and concentrated to give a residue, which was purified by chromatography on
silica gel (hexane/EtOAc) to afford methyl ester 29 (20 mg, 59%): R¢ 0.18 (hexane/EtOAc
5:1); [a]p" -8 (¢ 0.72, CHCLs); IR (neat) 3511, 1740, 1311, 1210, 989 cm™'; '"H NMR (300
MHz, CDCl3) 6 0.96 (t, J= 7.5 Hz, 3 H), 1.56-1.82 (br s, 1 H), 1.69 (quint., J = 7.5 Hz, 2
H), 1.99-2.14 (m, 4 H), 2.21-2.40 (m, 4 H), 2.81 (t,J= 5.6 Hz, 2 H), 3.66 (s, 3 H), 4.16 (q,
J=6.5Hz, 1 H), 5.28-5.72 (m, 6 H), 6.03 (dd, /= 15.1, 10.5 Hz, 1 H), 6.20 (dd, J = 15.1,
10.5 Hz, 1 H); C-APT NMR (75 MHz, CDCl3) & 14.3 (+), 20.8 (=), 24.8 (), 26.5 (-),

SN



30.4 (1), 33.5 (1), 35.3 (1), 51.6 (+), 72.1 (+), 123.9 (+), 127.8 (+), 129.80 (+), 129.83 (+),
130.7 (+), 133.0 (+), 133.5 (+), 135.3 (+), 174.2 (-); HRMS (FAB") calcd for C sHas0:Na
[(M+Na)'] 315.1936, found 315.1929.

(8,5Z,8E,10E,147)-12-Hydroxyheptadeca-5,8,10,14-tetraenoic acid (6)
_ CO,Me _ CO.H
@;/\:/\ T @;/\:/\
OH oH
29 HHTE (6)
A solution of methyl ester 29 (20 mg, 0.0684 mmol) and 2 N LiOH (0.20 mL, 0.40

mmol) in THF (I mL) and MeOH (1 mL) was stirred at rt for 10 h and diluted with
Mcllvaine buffer (pH 5.0). The resulting mixture was extracted with Et,O five times. The
combined organic layers were washed with brine, dried over MgSO4 and concentrated to
give a residue, which was purified by chromatography on silica gel (hexane/EtOAc) to
afford HHTE (6) (12 mg, 63%): R 0.26 (hexane/EtOAc 1:4); [a]p™ —11 (¢ 0.595, CHCls);
UV (MeOH) Amax 231 nm; IR (neat) 3364, 1709, 989, 759 cm'; 'H NMR (300 MHz,
CDCl3) 6 0.96 (t, J= 7.5 Hz, 3 H), 1.71 (quint., J = 7.3 Hz, 2 H), 2.00-2.16 (m, 4 H), 2.22—
2.44 (m, 4 H), 2.82 (t, J=5.7 Hz, 2 H), 4.17 (q, J = 6.5 Hz, 1 H), 5.28-5.73 (m, 6 H), 6.04
(dd, J=15.2, 10.5 Hz, 1 H), 6.21 (dd, J = 15.2, 10.5 Hz, 1 H); "C-APT NMR (75 MHz,
CDCl) 6 14.3 (+), 20.8 (-), 24.5 (-), 26.4 (-), 30.4 (-), 33.3 (), 35.2 (-), 72.2 (+), 123.8
(+), 127.9 (+), 129.7 (+), 129.8 (+), 130.8 (+), 133.0 (+), 133.4 (+), 135.3 (+), 179.1 (-);
HRMS (FAB") caled for C;7H2503 [(M—H) ] 277.1804, found 277.1806.
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