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(ddd, 1, J = 2, 11, 13 Hz), 3.45 (s, 3), 2.58 (d, 1, J = 14 Hz), 2.32
(d,1, J = 14 Hz), 2.55 (m, 1), 2.5 (m, 1), 1.85 (ddd, 1, J = 2, 11,
15 Hz); isomer D 6.69 (d, 1, J = 10 He), 6.01 (d, 1, J = 10 Hz),
3.83 (s, 3), 3.44 (s, 3), 3.30 (m, 1), 3.01 (m, 1), 2.65 (m, 1), 2.5 (d,
1,J = 14 Hz), 2.36 (d, 1, J = 14 Hz), 2.11 (m, 1); ¥*C(*H) NMR
6174.7, 174.4, 174.2, 174.0, 166.70, 166.69, 166.63, 135.3, 135.1,
134.5, 134.2, 133.6, 133.4, 132.9, 131.0, 103.4, 103.1, 103.0, 53.62,
53.58, 53.52, 53.42, 53.38, 45.8, 45.1, 45.0, 44.5, 44.0, 43.9, 43.8,
43.6, 42.9, 41.3, 41.4, 25.8, 25.2, 23.3, 22.4; ¥*C(DEPT 5 135.3 (d),
135.1 (d), 134.5 (d), 134.2 (d), 133.6 (d), 133.4 (d), 132.9 (d), 131.0
(d), 53.62 (q), 53.58 (q), 53.52 (q), 53.42 (q), 53.38 (q), 45.8 (1),
45.1 (t), 45.0 (t), 43.8 (t), 43.6 (t), 42.9 (t), 41.8 (t), 41.4 (t), 25.8
(t), 25.2 (t), 23.3 (t), 22.4 (t); HRMS caled for Cy\H,40¢S m/2
274.049, found 274.051.

Methyl 1-Oxo0-3-methoxy-2-oxa-7-thiaspiro[4.5]deca-5,8-
diene-3-carboxylate (18). To a solution of 29 mg (0.11 mmol)
of sulfoxide 17 and 41 uL (0.23 mmol) of ethyldiisopropylamine
in 0.5 mL of CH,Cl; at 0 °C and under nitrogen was added 41
pL (0.21 mmol) of trimethylsilyl trifluoromethanesulfonate
dropwise, and the solution was stirred under nitrogen at 0 °C for
2 h. The mixture was diluted with 10 mL of dichloromethane
and washed with 2 mL each of saturated NaHCOj; and brine,
dried, and evaporated. The residue was chromatographed (3:1
hexane/EtOAc) to afford 9.6 mg (34% yield) of the didehydro
derivative 18 as a clear oil: 'H NMR 4 6.42 (dd, 1, J = 10, 2.6
Hz), 6.35 (dd, 1, J = 10, 2.6 Hz), 5.76 (dd, 1, J = 10, 1.8 Hz), 5.47
(dd, 1, J = 10, 1.8 Hz), 3.86 (s, 3), 3.47 (s, 3), 2.55 (d, 1, J = 14
Hz), 2.37 (d, 1, J = 14 Hz); 13C NMR 6 174.7, 167.3, 121.6, 120.1,
119.6, 118.7, 103.3, 53.4, 53.2, 49.6, 45.3.

Methyl 1-Ox0-3-methoxy-2-0xa-7-thiaspiro{4.5]deca-5,8-
diene-3-carboxylate (19). To a solution of 3.6 mg (.014 mmol)
of diene 18 in 250 uL. of CH,Cl, under nitrogen at ~78 °C was
added a solution of 2.9 mg (.017 mmol) of m-chloroperbenzoic
acid in 200 L of CH,Cl, dropwise, and the solution was stirred
at —78 °C for 25 min and then allowed to warm to 21 °C. After
dilution with 4 mL of CH,Cl,, the mixture was washed with 0.5
mL each of saturated NaHCO; and brine, dried, and evaporated
to afford 3.9 mg of sulfoxide 19 as a 2:1 mixture of sulfoxide
isomers contaminated with 16% of the sulfone arising from ov-
eroxidation: 'H NMR § isomer A 6.95 (dd, 1, J = 2.6, 10 Hz),
6.85 (dd, 1, J = 2.6, 10 Hz), 6.45 (dd, 1, J = 1.3, 10 Hz), 6.08 (dd,
1,J = 1.3, 10 Hz), 3.92 (s, 3), 8.50 (s, 3), 2.83 (d, 1, J = 14 Hz),
2,78 (d, 1, J = 14 Hz); isomer B 6 6.80 (dd, 1, J = 3.2, 11 Hz), 6.73
(dd, 1, J = 3.2, 11 Hz), 6.61 (dd, 1, J = 2.6, 11 Hz), 6.27 (m, 1),
3.92 (s, 3), 3.53 (s, 3),2.74 (d, 1, J = 14 Hz), 270 (d, 1, J = 14
Hz); sulfone § 6.91 (dd, 1, J = 2.6, 9 Hz), 6.85 (m, 1), 6.49 (dd,
1,J = 1.3, 10 Hz), 6.27 (m, 1), 3.90 (s, 3}, 3.52 (s, 3), 2.54 (d, 1,
J = 14 Hz), 2.40 (d, 1, J = 14 Hz). This material was not further

characterized in view of the fact that no defined compound could
be isolated from its hydrolysis product(s).

Enzyme Assays. Prephenate Purity. Purity of the pre-
phenate employed (Sigma) was determined by conversion to
phenylpyruvate according to the method of Zalkin.2!

Enzyme Purification and Assay. The procedures of
Davidson'® were employed for the purification and assay of
chorismate mutase/prephenate dehydratase. The enzyme was
isolated from E. coli, strain JP492, which was a gift from Professor
John F. Morrison (Canberra).

Preincubation Studies. Stock enzyme solution (in 20 mM
Tris pH 8.2, 1 mM EDTA, 1 mM dithioerythritol, 0.02% sodium
azide) was diluted with an equal amount of 20 mM inhibitor
solution (in 20 mM Tris pH 8.2, 20 mM mercaptoethanol, 1 mM
EDTA, 0.01% bovine serum albumin) and incubated at 37 °C.
Aliquots were removed at 15-min intervals over the course of 1.5
h and assayed for activity. A control in which enzyme was diluted
with buffer solution containing no inhibitor was also incubated
alongside the inhibitor solution.

Competitive Inhibition Studies. Stock substrate solution
(1 mM prephenate in 20 mM Tris pH 8.2, 1 mM EDTA, 0.01%
bovine serum albumin, 40 mM mercaptoethanol) was diluted with
an equal amount of inhibitor solutions of varying concentrations
(in 20 mM Tris pH 8.2, 1 mM EDTA, 0.01% bovine serum al-
bumin) and equilibrated at 37 °C for 5 min. Enzyme was added
and the solution was incubated an additional 5 min before being
quenched with hydroxide. Two inhibitor incubations were run
along with a blank to which no enzyme was added.
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A convergent total synthesis of leukotriene B, and its homo analogue has been carried out via enantiomerically
pure a-hydroxy aldehydes, chiral key intermediates obtained from D-mannitol and connected at a four carbon

atom interval by Wittig reactions.

In the last few years, there has been considerable interest
in hydroxylated eicosatetraenoic acids derived from ara-
chidonic acid by lipoxygenase metabolic pathways. Leu-
kotriene B, biosynthetized via the 5-lipoxygenase pathway!

is one of the most potent chemotactic agents produced by -

human polymorphontuclear leukocytes. Implicated as

(1) Borgeat, P.; Samuelsson, B. J. Biol. Chem. 1979, 254, 2643.

mediator in inflammation and allergic reactions,? LTB, is
also supposed to play an important role in immunobio-
logical reactions.?

(2) (a) Ford-Hutchinson, A. W.; Bray, M. A.; Poig, M. V.; Sipley, M.
E.; Smith, M. J. H. Nature (London) 1980, 286, 264. (b) Simmons, P. M.;
Salmon, J. A.; Moncado, S. Biochem. Pharmacol. 1983, 32, 1353. (c)
Goetzl, E. J. N. Engl. J. Med. 1980, 303, 822. (d) Bray, M. A. Agents
Actions 1986, 19, 87.
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The perceived importance of leukotriene B, and the
difficulty in isolating LTB, in quantity from biological
sources prompted several groups to embark on the syn-
thesis of this compound.* In order to determine the
structural requirement for chemotactic activity of leuko-
triene B,, the synthesis of structural analogues of LTB,
is also a prime target for biological investigations. Thus,
we developed total syntheses of leukotriene B, (1) and its
homo analogue 2 to examine the role of the chain length
on activity.

Retrosynthetic analysis (Scheme I) reveals that the
a-hydroxy aldehydes A (R) and B (S) or B’ (S) are con-
venient chiral building blocks for LTB, (1) and homo-
LTB, (2) construction.

We prepared these enantiomerically pure a-hydroxy
aldehydes of R or S configuration from D-mannitol, a
unique, inexpensive chiral compound. The strategy is
based on nucleophilic opening of diastereoisomeric diep-
oxides according to the following general approach, de-
picted in Scheme II. Each molecule of D-mannitol leads
via diepoxide without wastage of carbons to two molecules
of enantiomerically pure a-hydroxy aldehyde with various
side chains. Indeed the molecule of D-mannitol has a 2-fold
axis of symmetry. If this symmetry is preserved during
chemical transformations and, consequently, if there is
control of the configuration of asymmetric carbons, then
C-2 and C-5 will have identical absolute configuration and
the cleavage of the C-3-C-4 bond will lead to two identical
chiral molecules. Starting from D-mannitol, we prepared
the “D-mannitol diepoxide” 3% with retention of configu-
ration at C-2 and C-5. Regiospecific nucleophilic ring
opening introduced various R groups at C-1 and C-6; de-
protection and cleavage of the glycol led to two molecules
of the (R)-a-hydroxy aldehyde. Always starting from D-
mannitol, but now with inversion of configuration at C-2
and C-5, we prepared the “L-iditol diepoxide” 4,° and
following the same reaction sequence, we obtained the

(3) (a) Payen, D. G.; Missirian-Bastian, A.; Goetzl, E. J. Proc. Natl.
Acad. Sci. U.S.A. 1984, 81, 3501. (b) Rola-Pleszezinski, M.; Borgeat, P.;
Sirois, P. Biochem. Biophys. Res. Commun. 1982, 108, 1531.

(4) Total synthesis, see: (a) Corey, E. J.; Marfat, A.; Goto, G.; Brion,
F. J. Am. Chem. Soc. 1980, 102, 7984. (b) Corey, E. J.; Marfat, A.;
Munroe, J.; Kim, K. S.; Hopkins, P. B.; Brion, F. Tetrahedron Lett. 1981,
22, 1077. (c) Guindon, Y.; Zamboni, R.; Lau, C. K.; Rokach, J. Tetra-
hedron Lett. 1982, 23, 739. (d) Zamboni, R.; Rokach, J. Tetrahedron
Lett. 1982, 23, 2631. (e) Mills, L. S.; North, P. C. Tetrahedron Lett. 1983,
24, 409. (f) Nicolaou, K. C.; Zipkin, R. E.; Dolle, R. E.; Harris, B. D. J.
Am. Chem. Soc. 1984, 106, 3548. (g) Le Merrer, Y.; Gravier, C.; Lan-
guin-Micas, D.; Depezay, J. C. Tetrahedron Lett. 1986, 27, 4161. (h) Han,
C. Q.; DiTullio, D.; Wang, Y. F.: Sih, C. J. J. Org. Chem. 1986, 51, 1253.
(i) Kobayashi, Y.; Shimazaki, T.; Sato, F. Tetrahedron Lett. 1987, 28,
5849. (j) Guindon, Y.; Delorme, D.; Lau, C. K.; Zamboni, R. J. Org. Chem.
1988, 53, 267.

(5) (a) Le Merrer, Y.; Dureauilt, A.; Gravier, C.; Languin, D.; Depezay,
J. C. Tetrahedron Lett. 1985, 26, 319. (b) Le Merrer, Y.; Dureault, A.;
Greck, C.; Micas-Languin, D.; Gravier, C.; Depezay, J. C. Heterocycles
1987, 25, 541.
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enantiomerically pure (S)-a-hydroxy aldehyde.

Suitably protected a-hydroxy aldehyde Aa (Scheme IIT),
which is a necessary synthon for the construction of both
LTB, and homo-LTB,, resulted from nucleophilic opening
of the “D-mannitol diepoxide® 3 by lithium heptynide
followed by silylation in situ, controlled hydrogenation of
the triple bonds, removal of the acetonide group, and ox-
idative cleavage of the 3,4-diol. In the presence of the
bulky tert-butyldiphenylsilyl (t{BDPSi) protecting group,
hydrolysis of the acetonide using trifluoroacetic acid was
not complete at 0 °C and silicon-oxygen bond cleavage
occurred at higher temperatures. Indeed, the glycol de-
protection by transthioketalization® afforded crude diol.
Aldehyde Aa was obtained in 33% overall yield from di-
epoxide.

We have also used benzoates as temporary protective
groups for the alcohol functions in C-2 and C-5 positions.
Then acetonide hydrolysis was carried out in 90% aqueous
trifluoroacetic acid, and the resulting diol was cleaved by
Pb(0Ac),, leading to the aldehyde Ab (Z = COPh) in 57%
overall yield from diepoxide 3.5 This benzoate protective
group will be replaced by a silyl protective one during the
synthesis.

The a-hydroxy aldehyde B preparation (Scheme IV)
requires the introduction of a three carbon atom chain
bearing a carboxylic acid functionality. Nucleophilic
opening of the “L-iditol diepoxide” 4 by ethyl lithio-
propiolate (large excess) in the presence of boron trifluoride
etherate at —78 °C followed by diol benzoylation, triple-
bond reduction, acetonide hydrolysis, and cleavage of the
3,4-diol led to aldehyde B in 47% overall yield from di-
epoxide.

Application of the previous strategy to obtain aldehyde
B’ necessary for the synthesis of homo-LTB, requires
opening of the diepoxide by a four carbon atom nucleophile
having a carboxylic acid functionality. We preferred to
investigate a new way, starting from D-mannitol (Scheme
V), via the (R)-glyceraldehyde acetonide. The introduction
of the side chain occurs on the D-mannitol skeleton at C-3
and C-4 (instead of C-1 and C-6 previously) while aldehyde
functionality is now on C-1 and C-6 (instead of C-3 and
C-4 previously). Thus, an a-hydroxy aldehyde of the S
configuration is obtained without implication of C-2 and
C-5 of D-mannitol.

The four carbon atom chain was introduced in two steps
by vinyl Grignard condensation’ on (R)-glyceraldehyde
acetonide’® followed by Claisen orthoester rearrangement,’
the carboxylic acid functionality being formed simulta-
neously (Scheme VI). Reduction of the double bond
followed by acetonide hydrolysis, protection of the alcohols,
selective deprotection of the primary alcohol without in-
tramolecular transesterification,® and finally oxidation'®
led to (S)-a-hydroxy aldehyde B’.

In the second part of the synthesis of L'TB, and
homo-LTB, (Scheme VII), a four carbon atom junction
between the two aldehydes Aa and B or B’ was realized
by successive Wittig condensations according to a scheme
previously described.*d We have modified some experi-

(6) Williams, D. R,; Sit, S.-Y. J. Am. Chem. Soc. 1984, 106, 2949.

(7) (a) Kemetani, T.; Suzuki, T.; Sato, E.; Mishimura, M.; Unno, K.
J. Chem. Soc., Chem. Commun. 1982, 123. (b) Walton, D. J. Can. J.
Chem. 1967, 45, 2921.

(8) 2,3-O-Isopropylidene-D-glyceraldehyde is readily available from
D-mannitol in high yield. (a) Baer, E.; Fischer, H. O. L. J. Biol. Chem.
1939, 128, 463. (b) Chittenden, G. J. F. Carbohydr. Res. 1980, 84, 350.
(c) Depezay, J. C.; Le Merrer, Y. Tetrahedron Lett. 1978, 2865.

(9) Benzoyl migration from secondary alcohol to primary alcohol could
occur if fluoride anion was used for Si-O bond cleavage. Dodd, G. H,;
Golding, B. T.; Ioannore, P. V. J. Chem. Soc., Chem. Commun. 1975, 249,

(10) Pfitzner, K. E.; Moffatt, J. G. J. Am. Chem. Soc. 1965, 87, 5670.
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mental conditions. In particular, during the Horner-
Wadsworth—Emmons reaction (19 — 20), we used condi-
tions more appropriate for base-sensitive aldehydes.! For
the transformation of allylic alcohol into bromide, use of
DIPHOS ([Ph,PCH,],) instead of triphenylphosphine fa-
cilitates purification, since “diphosmonoxide” is more easily
separated than triphenylphosphine oxide.

(11) Blanchette, M. A.; Choy, W.; Davies, d. T.; Essenfeld, A. P.; Ma-
samune, S.; Roush, W. R.; Sakai, T. Tetrahedron Lett. 1984, 25, 2183,

In the case of the benzoylated aldehyde Ab (Z! = PhCO),
two Wittig reactions involving the same reagents as for the
silyl aldehyde Aa (Z! = tBDPSI) led to the dienic ester 20b
(2! = PhCO). It was then necessary to change the benzoyl
for a silyl group insensitive to reduction. Thus the ben-
zoate group removal was carried out by K,CO;-EtOH and
afforded the ester-alcohol 20¢ (Z! = H). This alcohol was
then silylated to glve the sxlyl ester 20a (Z! = tBDPSI).
The overall yield in both series (Z! = PhCO or tBDPSi)
from the diepoxide 3 to the dienic ester 20a was almost
the same.

The last Wittig reaction involving the aldehyde B led
to a mixture of the two double-bond isomers A%7 cis and
A7 trans (7:3) of the fully protected LTB,. These com-
pounds were easily separated by HPLC and fully charac-
terized. Each isomer of LTB, was then deprotected, and
the potassium salt of (+)-LTB, obtained is identical
(HPLC, UV) with a sample supplied by Dr. J. Rokach.
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The study of LTB, metabolism!? by different systems
showed that the metabolic profile obtained was super-
posable on the one obtained from Rokach’s sample of
LTB,.

In the same way, the last Wittig reaction involving the
aldehyde B’ led to a mixture of two diasterecisomers, A78
cis and A"8 trans (7:3)." The homo-LTB, was then de-
protected and purified by reverse-phase HPLC. Con-
cerning chemotactism, it has been shown that increasing
the chain length between the first hydroxyl group and the
carbonyl group decreases potency but not activity.!?

Experimental Section

Tetrahydrofuran (THF) and ether were distilled from sodi-
um-benzophenone immediately prior to use. Hexamethyl-
phosphoramide (HMPA) and dichloromethane were distilled from
CaH, and stored under a nitrogen atmosphere. NMR spectra were
recorded in CDCl; (unless indicated), and NOE experiments have
been carried out in almost all cases to attribute coupling constants
of protons. High-resolution mass spectra (HRMS) were performed
by D. Gaudin of Centre d’Etudes Nucléaires. Allreactions were
carried out under an inert atmosphere of nitrogen or argon and
were monitored by thin-layer chromatography with E. Merck
60F-254 precoated silica (0.2 mm) on glass. Flash chromatography
was performed with Merck Kieselgel 60 (230-400 mesh ASTM)
silica.’* The chemical names given follow IUPAC rules. Sat-
isfactory spectroscopic (*H and 1°C NMR, MS) and/or analytical
data were obtained for all new compounds, using chromato-
graphically homogeneous samples.

9(R),12(R)-Bis[(tert-butyldiphenylsilyl)oxy]-10(S),11-
(§)-0-(1-methylethylidene)-6,14-icosadiyne-10,11-diol (5a).
To a stirred solution of 1-heptyne (4.67 mL, 35.8 mmol) in THF
(36 mL) at 0 °C was dropwise added n-butyllithium (1 M in
hexanes, 32.8 mL, 32.8 mmol). After the mixture was stirred for
30 min at 0 °C, the diepoxide 3 (2.77 g, 14.9 mmol) and HMPA
(5.75 mL, 32.8 mmol) were successively added and the mixture
was refluxed for 3.5 h. The resulting alcoholate functions were
protected in situ by addition of both tert-butylchlorodiphenyl-
silane (15.7 mL, 59.6 mmol) and (N,N-dimethylamino)pyridine
(7.27 g, 59.6 mmol). The solution was then refluxed for 17 h. The
reaction was quenched, at 5 °C, by the addition of ice-water (30
mL) and ether (180 mL). After extraction, the organic layer was
washed with brine and dried over MgSO,. After removal of the
solvent, the residue was purified by flash chromatography. Elution
of the column with (1:1) CH;Cl,-hexane (R 0.35) afforded a pale
yellow crystalline solid. Recrystallization from ethanol gave 7.64
g (60%) of the dialkyne silylated 5a as white prisms: mp 73 °C;
[alp —26.2° (¢ 1.2, CH,Cl,); IR (neat) 3070, 3040, 1590, 1110, 825
cm™l; 'H NMR (90 MHz)%% § 0.85 (t, 6 H, J = 6, H-1), 1.00 (s, 18
H, tBu), 1.15 (s, 6 H, C(Me),), 1.25~2.20 (m, 20 H, H-2-5,8), 3.70

(12) The metabolization of LTB, into «-OH- and «-COOH-LTB, in
human polymorphonuclear leukocytes and into w-OH-LTB;, in hepatic
microsomes of phenobarbitol-induced rats and rabbits has been studied.
In both cases, the retention times in reverse-phase HPLC, the UV spectra,
and the amounts of metabolites formed are superposable on those ob-
tained from Rokach’s sample.

(13) Hoffstein, S. T.; Manzi, R. M.; Razgaitis, K. A.; Bender, P. E,;
Gleason, J. Prostaglandins 1986, 31, 205.

(14) Still, W. C.; Kahn, M.; Mitra, A. J. Org. Chem. 1978, 43, 2923.

(15) To facilitate the notation of H and *C NMR data in the Ex-
perimental Section, only half of each symmetrical molecule is numbered,
and from the aldehyde A to the phosphonium salt 23, the numbering of
carbons has been the same as in LTB,, for example:
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(m, 2 H, H-9), 4.25 (m, 2 H, H-10), 7.20-7.90 (2 m, 20 H, Ph); 13C
NMR' § 14.2 (C-1), 19.6 (tBu), 27.2, 28.3 (C(Me),, tBu), 19.1, 22.5,
22.9, 28.8, 31.4 (C-2-5,8), 71.3, 79.1 (C-9,10), 76.4, 82.4 (C-6,7),
109.0 (C(Me),), 127.2, 127.3, 129.4, 133.2, 133.5, 135.8 (Ph).

%(R),12(R)-Bis[(tert-butyldiphenylsilyl)oxy]-10(S),11-
(9)-0-(1-methylethylidene)-6(Z),14(Z)-icosadiene-10,11-diol
(6a). Lindlar catalyst (palladium on calcium carbonate, poisoned
with lead: 0.47 g) in benzene (45 mL) was stirred under 1 atm
of H, at room temperature until catalyst was entirely hydro-
genated. Then, the dialkyne 5a (2.77 g, 3.2 mmol) was added in
benzene (22 mL); the progress of hydrogenation was monitored
by the volume of hydrogen absorbed. Filtration and evaporation
in vacuo of the filtrate gave 2.78 g (100%) of the dialkene 6a as
a white viscous residue: [alp +2.3° (¢ 1.4, CH,Cl,); 'H NMR!®
(250 MHz) 6 0.90 (t,6 H, J = 7, H-1), 1.00 (s, 18 H, tBu), 1.10-1.30
(m, 12 H, H-2-4), 1.30 (s, 6 H, C(Me),), 1.65-1.80 (m, 6 H, H-5,8),
2.25 (ddd, 2 H, Jg g = 15, Jgg = 6, Jg 7 = 7, H-8), 3.60 (t, 2 H,
Jgg = Jgg = 6, H- 9), 4.00 (br s, 2 H H-10), 5.15-5.40 (m, 4 H,
J67 =11,H-6,7), 7.20-7.90 (3 m, 20 H, Ph), 13C NMR® § 14.3 (C-1),
19.6 (tBu) 22.8, 27.4, 29.3, 30.0, 31.6 (C-2-5,8), 27.3, 28.2 (C(Me),,
tBu), 72.6, 79.8 (C-9,10), 108.7 (C(Me),), 125.3, 131.5 (C-6,7), 127.2,
127.3, 1294, 133.5, 133.8, 135.9 (Ph).

9(R),12(R)-Bis[(tert-butyldiphenylsilyl)oxy]-6(Z),14-
(Z)-icosadiene-10(S),11(S)-diol (7a). To a solution of the
acetonide 6a (2.91 g, 3.4 mmol) in chloroform (90 mL) were added
both ethanedithiol (1.99 mL, 23.7 mmol) and p-toluenesulfonic
acid® (0.12 g, 0.7 mmol), and the mixture was refluxed. At 1-h
intervals, twice over, ethanedithiol (1.99 mL, 23.7 mmol) and
p-toluenesulfonic acid (0.12 g, 0.7 mmol) were added while re-
fluxing was wholly maintained for 3 h. After cooling to 0 °C, the
reaction mixture was poured into ice-water (100 mL). The
aqueous phase was extracted with CHCl,, and the organic extracts
were successively washed with 5% aqueous NaHCOjg and brine
and then dried over MgSO,. Evaporation of the solvent in vacuo
afforded the diol 7a, which was directly used for the subsequent
reaction. A sample (0.94 g) was purified by flash chromatography
(CH,Cly), yielding 0.63 g (70%) of the diol 7a: IR (neat) 3470
em; 'H NMR™ (90 MHz) 5 0.80 (t, 6 H, J = 6, H-1), 1.00-1.25
(m, 12 H, H-2-4), 1.05 (s, 18 H, tBu), 1.60 and 2.00 (2 m, 8 H,
H-5,8), 3.85 (m, 4 H, H-9,10), 5.10 (m, 4 H, H-6,7), 7.25-7.60 (2
m, 20 H, Ph); *C NMR® § 14.2 (C-1), 19.7, 27.3 (tBu), 22.7, 27.3,
29.1, 29.3, 31.6 (C-2-5,8), 70.2, 76.1 (C-9,10), 123.6, 132.3 (C-8,7),
127.3, 127.4, 129.5, 129.6, 132.6, 133.7, 135.7, 136.0 (Ph).

2(R)-[(tert-Butyldiphenylsilyl)oxyldec-4(Z)-enal (Aa).
To a solution of the crude diol 7a (3.4 mmol) in benzene (25 mL)
was added lead tetraacetate (1.65 g, 3.7 mmol). After stirring for
1 h at room temperature, filtration and evaporation in vacuo
afforded crude aldehyde Aa. Distillation under reduced pressure
yielded 1.50 g (55% from dialkene 6a) of the aldehyde Aa: bp
168 °C (0.05 mm, Biichi); [a]p -14.5° (¢ 2.2, CHCly) (lit.4d [a]p
-18° {¢ 2.0, CHCly), lit.*® [a]p -16.5° (¢ 3.0, CHCly)); 'H NMR?®
(260 MHz) 6 0.85 (t, 3 H, J = 6.25, H-20), 1.10 (s, 9 H, tBu),
1.15-1.40 (m, 6 H, H-17-19), 1.90 (m, 2 H, H-16), 2.40 (m, 2 H,
H-13), 4.05 (dt, 1 H, Jyp3 = 6, J1g11 = 1.85, H-12), 5.25~5.55 (m,
2 H, H-14,15), 7.40-7.70 (2 m, 10 H, Ph), 9.50 (d, 1 H, Jy3,, =
1.85, H-11); ¥C NMR 4 14.1 (C-20), 19.4, 27.0 (tBu), 22.6, 27.3,
29.1, 31.1, 31.5 (C-13,16-19), 77.7 (C-12), 122.3, 133.0 (C-14,15),
127.4, 129.6, 132.6, 132.8, 135.4 (Ph), 202.2 (C-11); MS NH,
chemical ionization 426 (M™* + 18), 409 (M* + 1); HRMS calcd
for CyyH»,0,8i 351.1779, found 351.1773 (M* - tBu).

2(R)-(Benzoyloxy)dec-4(Z)-enal (Ab). To the lithium
heptynide solution (32.8 mmol) in THF (36 mL), prepared as
above, were added the diepoxide 3 (2.77 g, 14.9 mmol) and HMPA
(5.75 mL, 32.8 mmol) at 0 °C. The mixture was refluxed for 3.5
h, and the resulting alcoholate functions were protected in situ
by addition of benzoyl chloride (4.67 mL, 40 mmol). After stirring
for 30 min at room temperature, the reaction was quenched by
the addition of ice water and the mixture was worked up in the
usual manner. Flash chromatography (CHyCly:hexane = 4:1) of
the crude mixture afforded 7.85 g (90%) of the dialkyne 5b as
an oil.

Compound 5b (1.06 g, 1.8 mmol) was hydrogenated as previ-
ously described for 5a, to give 1.05 g (98%) of 6h: [a]p 20.6° (c
1.1, CH,Cly). The acetonide 6b (5.56 g, 9.4 mmol) in 90% aqueous
trifluoroacetic acid (110 mL) was stirred for 3 h at 0 °C. The
reaction mixture was then extracted with CHyCl,, and the mixture
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was worked up in the usual manner. Flash chromatography
(CH,Cly) of the crude mixture afforded 4.67 g (30%) of the diol
7b: [a]p +25.4° (¢ 1.4, CH,Cl). Ozxidative cleavage of the diol
7b (3.11 g, 5.65 mmol) with lead tetraacetate (2.76 g, 6.2 mmol)
in benzene (25 mL) was carried out as previously described for
7a. Distillation under reduced pressure afforded 2.01 g (65%)
of the aldehyde Ab: bp 138 °C (0.02 mm); [a]p +17° (¢ 1.39,
CH,Cl,); 'H NMR?® (250 MHz) 4 0.90 (t, 3 H, J = 6.5, H-20),
1.15-1.45 (m, 6 H, H-17-19), 2.1 (m, 2 H, H-16), 2.70 (t, 2 H, Jos
= 6.5, H-13), 5.25 (t, 1 H, J,3 = 6.5, H-12), 5.45 (m, 1 H, H-14),
5.60 (m, 1 H, H-15), 7.40-8.20 (2 m, 5 H, Ph), 9.65 (d, 1 H, J, ,
< 1, H-11); 18C NMR § 14.2 (C-20), 22.7, 27.4, 27.5, 29.2, 31.6
(C-13,16-19), 78.3 (C-13), 121.6, 134.3 (C-14,15), 128.3, 129.3, 129.6,
133.3 (Ph), 165.7 (PhCO), 197.8 (C-11). Anal. Caled for C;;Hy,04:
C, 74.42; H, 8.08. Found: C, 74.4; H, 8.0.

Diethyl 5(S8),6(R),7(R),8(S)-Tetrahydroxy-6,7-0-(1-
methylethylidene)-2,10-dodecadiynedioate (8). To a stirred
solution of ethyl propiolate (2.94 g, 30 mmol) in THF (30 mL)
at ~78 °C was dropwise added nBuLi (1.55 M in hexanes, 19.35
mL, 30 mmol). The resulting red solution was stirred at -78 °C
for 1 h. Then, the diepoxide 4 (0.93 g, 5 mmol) in THF (20 mL)
and boron trifluoride etherate (3.75 mL, 30 mmol) were succes-
sively added. After stirring for 2 h at —78 °C, the reaction was
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quenched at —78 °C by the addition of a saturated aqueous so-
lution of NH,CI (30 mL), and then the temperature was allowed
to warm to 20 °C. After ether extraction (2 X 100 mL), the
combined organic layers were washed with brine (2 X 100 mL)
and dried over MgSQO,. Evaporation of the solvent gave a syrup
(2.40 g), which was used without further purification: 'H NMR15
(90 MHz) 6 1.30 (t, 6 H, J = 7.5, OEt), 1.45 (s, 6 H, C(Me),), 2.70
(d,4H, J,5 = 6.75, H-4), 3.90 (m, 2 H, H-5), 4.15 (m, 2 H, H-6),
4.30 (q, 4 H, J = 7.5, OEt).

Diethyl 5(§),8(S)-Bis(benzoyloxy)-6(R),7(R)-di-
hydroxy-6,7-0-(l-methylethylidene)-2,10—dodecadiyqedioate
(9). To a stirred solution of crude 8 (5 mmol) in pyridine (16 mL
0.2 mol) at 0 °C was slowly added benzoyl chloride (1.45 mL, 12.5
mmol). After being stirred for 0.5 h at 0 °C and then 2 h at room
temperature, the reaction mixture was poured into a cold aqueous
HCI solution. (6 N, 32 mL), pH = 3. The aqueous phase was
extracted with ether (3 X 50 mL), and the organic extracts were
successively washed with 3% aqueous NaHCO; and brine, then
dried over MgSOy, and evaporated in vacuo. Flash chromatog-
raphy (CH,Cl,, Ry 0.25) afforded 2.40 g (80% from diepoxide 4)
of 9: 'H NMR! (90 MHz) é 1.15 (t, 6 H, J = 7.5, OEt), 1.45 (s,
6 H, C(Me),), 2.90 (d, 4 H, J, 5 = 6.75, H-4), 4.10 (q, 4 H, J = 7.5,
OEt), 4.30 (m, 2 H, JG,5 = 1.5, H-6), 5.50 (m, 2 H, J5,4 = 6.75, J5,6
= 1.5, H-5), 7.50-8.10 (2 m, 10 H, Ph).

Diethyl 5(S),8(S)-Bis(benzoyloxy)-6(R),7(R)-di-
hydroxy-6,7-O-(1-methylethylidene)dodecanedioate (10).
Platinum oxide (0.35 g, PtOg, 80%, Merck) in ethanol (270 mL)
was entirely hydrogenated under 1 atm of H, at room temperature.
Then dialkyne 9 (1.90 g; 3.2 mmol) in ethanol (10 mL) was added;
and the progress of hydrogenation was monitored by the volume
of hydrogen absorbed. Filtration and evaporation of the filtrate
in vacuo afforded 1.92 g (100%) of the saturated compound 10
as an oil: 'H NMR!® (90 MHz) & 1.20 (t, 6 H, J = 7.5, OEt), 1.40
(s, 6 H, C(Me),), 1.75 (m, 8 H, H-3,4), 2.35 (t,4 H, J = 6.75, H-2),
3.95 (m, 2 H, H-6), 4.10 (q, 4 H, J = 7.5, OEt), 5.35 (m, 2 H, H-5),
7.50-8.10 (2 m, 10 H, Ph).

Diethyl 5(S),8(S)-Bis(benzoyloxy)-6(S),7(S)-dihydroxy-
dodecanedioate (11). The acetonide 10 (1.71 g, 2.9 mmol) in
90% aqueous trifluoroacetic acid (22.9 mL) was stirred for 3.5
h at 0 °C. The reaction mixture was then diluted with CH,Cl,
(80 mL) and water (80 mL) and extracted with CH,Cl, (5 X 40
mL). The combined organic extracts were washed with brine and
dried over MgSO,. Evaporation gave 1.39 g (87%) of the diol 11
as an oil. It was used without further purification: IR (nedt)
3600-3300, 1740, 1720 cm™; 'H NMR* (90 MHz) 5 1.20 (t, 6 H,
J = 7.5, OEt), 1.80 (m, 8 H, H-3,4), 2.35 (t, 4 H, J,3 = 6.0, H-2),
3.85 (m, 2 H, H-6), 4.10 (q, 4 H, J = 7.5, OEt), 5.40 (m, 2 H, H-5),
7.40-8.00 (2 m, 10 H, Ph).
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Ethyl 5(S )-(Benzoyloxy)-5-formylpentanoate (B). To a
stirred solution of the diol 11 (0.69 g, 1.2 mmol) in CH,Cl, (18
mL) at -10 °C was added lead tetraacetate (0.57 g, 1.3 mmol).
The reaction mixture was stirred for 1.25 h at -10 °C, filtered
through a Celite pad, and evaporated. After purification by flash
chromatography (CH,Cl,, R; 0.26), 0.37 g (57%) of the aldehyde
B was obtained: bp 100 °C (0.02 mm, Biichi); IR (neat) 2730, 1720,
1745-1730 em™; [«]p —89° (¢ 1.2, CHCl,) (lit.** [a]p —46° (c 0.5,
CHCly), lit.1% {a]p, —32.85° (¢ 0.5, CHCly), lit.*®® [a], —35.7° (c 1.66,
CHCly); 'H NMR (90 MHz) 6 1.25 (t, 3 H, J = 7.5, OEt), 1.95 (m,
4H,H-3,4),240 (t,2 H, Jo3 =7.25,H-2),4.16 (q, 2 H, J = 7.5,
OEt), 5.30 (t, 1 H, J;54 = 7.0, H-5), 7.60-8.15 (2 m, 5 H, Ph), 9.75
(s, 1 H, CHO); 13C NMR 6 14.1 (OEt), 20.5 (C-3), 28.3 (C 4), 33.6
(C-2), 60.4 (OFEt), 78.3 (C-5), 128.5, 129.1, 129.8, 133.5 (Ph), 165.9
(COPh), 172.6 (C-1), 197.8 (CHO); MS m/ e (relative intensity)
249 (M* - 29, 5), 145 (23), 128 (19), 105 (100), 99 (12), 77 (5), NH,4
chemical ionization 296 (M* + 18), 279 (M* + 1); HRMS calcd
for C,(H,,0, 249.1126, found 249.1119 (M* - CHO).

1,2(R),3-Trihydroxy-1,2(R)-O -(1-methylethylidene)-4-
pentene (12). To a stirred solution of vinylmagnesium bromide™
in THF (0.24 mol, 2 M) was dropwise added (R)-glyceraldehyde
acetonide® (13.72 g, 0.11 mol) in THF (40 mL). The temperature
was maintained at 20 °C with a water—ice bath during the addition.
After being stirred for 3 h at room temperature, the reaction
mixture was refluxed for 2 h. The reaction was then quenched
by the addition of a cold saturated aqueous solution of NH,C1
(200 mL). After ether extraction (4 X 50 mL), the combined
organic layers were washed with brine and dried (MgSO,).
Evaporation in vacuo and distillation afforded 13.09 g (79%) of
12 as a mixture of two diastereoisomers: bp 86-88 °C (10 mm);
'H NMR (250 MHz) § 1.40 (s, 6 H, C(Me),), 3.70-4.30 (m, 4 H,
H-1-3), 5.25 (ddd, 1 H, Jy 4 = 10.5, Jg 5 = 1.5, Jg 3 = 1.5, H-5),
540 (dd, 1 H, J;4, = 16.5, J5 = 1.5, J54-15 H-5), 5.80 (m, 1
H, H-4); 3C NMR 595.1, 25.2 (C(Me),), 64.9, 65.6 (C-1), 71.8,73.8
(C 3), 78.0, 78.4 (C-2), 109.1, 109.4 (C(Me)y), 116.2, 117.2 (C-5),
135.8, 135.9 (C-4). Anal. Calcd for CgH,,04: C, 60.73; H, 8.93.
Found: C, 60.7; H, 8.9.

Ethyl 6(8),7-Dihydroxy-6(S),7-O -(1-methyl-
ethylidene)-4(F)-heptenoate (13). A stirred solution of the
alcohol *2 (6 g, 38.0 mmol) in ethyl orthoacetate (67 mL) in the
presence of propanoic acid (0.17 g, 2.3 mmol) was heated at 137
°C for 2.5 h. After cooling to room temperature and removal of
the solvent (distillation), distillation in vacuo afforded 7.34 g (84%)
of 13: bp 78 °C (0.3 mm); '"H NMR (250 MHz) § 1.25 (t,3 H, J
= 7.5, OEt), 1.83-1.37 (2 s, 6 H, C(Me)y,), 2.35 (m, 4 H, H-2,3),
3.50-4.00 (2 dd 2H J77f = 8 J7/ = 8 J75 = 6 H-7 7/) 4.08 (q,
2 H,J = 7.5, OEt), 4.41 (ddd 18H, Js7f—8 Jg7 =6, Jg5 = 5.5,
H-6),5.45 (dd, 1 H, J;, = 15.5, J56—55 H-5), 5.75 (dt, 1 H, Jus
= 15.5, H-4); 13C NMR 4 14.2 (OEt), 25.8, 26.6 (C(Me)y), 27.4, 33.5
(C-2,3), 60.1 (QEt), 89.1 (C-7), 76.7 (C-6), 108.7 (C(Me),), 128.3
(C-4), 132.6 (C-5), 172.0 (C-1). Anal. Caled for C,gHy Oy C, 63.13;
H, 8.83. Found: C, 63.2; H, 8.9.

Ethyl 6(S),7-Dihydroxy-6(S),7-O-(1-methylethylidene)-
heptanoate (14). A suspension of the alkene 13 (7.35 g, 32 mmol)
and palladium on activated charcoal (10%) (0.57 g) in ethyl acetate
(15 mL) was vigorously stirred under 1 atm of Hy. The progress
of hydrogenation was monitored by the volume of hydrogen ab-
sorbed. Filtration, evaporation in vacuo, and distillation afforded
6.68 g (90%) of 14: bp 61 °C (0.1 mm); '"H NMR (90 MHz) § 1.20
(t,3H, J = 1.5, OEt), 1.30-1.40 (2 s, 6 H, C(Me),), 1.50-1.70 (m,
6 H, H-3-5), 2.30 (t, 2 H, J = 7, H-2), 3.60 (m, 1 H, H-6), 3.90
(m, 2 H, H-7), 4.20 (q, 2 H, J = 7.5, OEt); *C NMR $ 14.2 (OEt),
24.4,24.9 (C-3,4), 25.7, 26.9 (C(Me),), 33.2, 33.8 (C-2,5), 59.9 (OEY),
69.2 {C-7), 75.6 (C-8), 108.3 (C(Me),), 172.0 (C-1).

Ethyl 6(8),7-Dihydroxyheptanoate (15). A solution of the
acetonide 14 (1.93 g, 8.35 mmol) and a 10% aqueous solution of
sulfuric acid (3.5 mL) in ethanol (40 mL) was stirred at 0 °C for
4 h. The reaction mixture was then neutralized (saturated aqueous
NayCOjy) and extracted with CH,Cl, (8 X 25 mL). after drying
(MgS0O,), removal of the solvent, and purification by flash
chromatography (elution with ether to remove impurities, then
ethanol), 1.10 g (66%) of diol 15 was obtained: 'H NMR (90 MHz)

(16) (a) Maehr, H.; Perrotta, A.; Smalheer, J. J. Org. Chem. 1988, 53,
832. (b) Okamoto, S.; Shimazaki, T.; Kitano, Y.; Kobayashi, Y.; Sato, F.
J. Chem. Soc., Chem. Commun. 1986, 1352.
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6 1.10-1.90 (m, 9 H, H-3-5, OEt), 2.35 (t, 2 H, J = 7, H-2), 3.30-3.90
(m, 3 H, H-6,7), 4.10 (q, 2 H, J = 7.5, OEt).

Ethyl 6(S)-Hydroxy-7-[(tert-butyldimethylsilyl)oxy]-
heptanoate (16). To a stirred solution of the diol 15 (1.37 g, 7.2
mmol) in DMF (38.5 mL) at 20 °C were added both imidazole
(1.08 g, 15.9 mmol) and tert-butylchlorodimethylsilane (1.30 g,
8.6 mmol). The reaction mixture was stirred for 4 h and then
quenched with a saturated aqueous solution of NH,Cl. After
CH,Cl, extraction (4 X 50 mL), the combined organic layers were
washed with saturated aqueous NH,Cl and dried (MgSO,).
Evaporation in vacuo afforded 2.19 g (100%) of 16. It was then
used without further purification: *H NMR (90 MHz) § 0.10 (s,
6 H, SiMe), 0.90 (s, 9 H, tBu), 1.20 (t, 3 H, J = 7.5, OEt), 1.45
(m, 6 H, H-3-5), 2.25 (t, 2 H, H-2), 3.30-3.70 (m, 3 H, H-6,7), 4.10
(q, 2 H, J = 7.5, OEt).

Ethyl 6(S)-(Benzoyloxy)-7-[(tert-butyldimethylsilyl)-
oxylheptanoate (17). To a stirred solution of the alcohol 16 (1.00
g, 3.3 mmol) in pyridine (6 mL, 66 mmol) at 0 °C was added
benzoyl chloride (0.46 mL, 4.0 mmol). After being stirred for 2
h at 0 °C and 1 h at room temperature, the reaction mixture was
poured into cold (19%) aqueous HCI (12 mL) and extracted with
ether (3 X 15 mL). Organic layers were washed successively with
saturated aqueous solutions of NaHCO; and NaCl, dried (MgSO,),
filtered, and concentrated in vacuo. After purification by flash
chromatography (R; 0.3, CHyCly), 1.47 g (85% from diol 15) of
the protected diol 17 was obtained: [a]p ~13.6° (¢ 1.8, CH,Cl,);
'H NMR (250 MHz) § 0.01 (s, 6 H, SiMe), 0.85 (s, 9 H, tBu), 1.20
(t,3H, J = 7.25, OEt), 1.42-1.70 (2 m, 6 H, H-3-5), 2.28 (t, 2 H,
J =17, H-2),3.75 (m, 2 H, H-7), 4.09 (q, 2 H, J = 7.25, OEt), 5.12
(m, 1 H, H-8), 7.49-8.05 (2 m, 5 H, Ph); 13C NMR § -5.4 (SiMe),
14.2 (OEt), 18.2 (tBu), 24.9, 25.0, 30.4 (C-3-5), 25.9 (tBu), 34.3
(C-2), 60.1 (OEL), 64.3 (C-7), 75.0 (C-6), 128.3, 128.4, 129.6, 132.7
(Ph), 166.2 (C-1), 173.4 (COPh); MS m /e (relative intensity) 363
(M* - OEt, 1), 351 (2), 179 (84), 155 (20), 135 (15), 105 (100). Anal.
Caled for Cy,Hgs058i: C, 64.67; H, 8.89. Found: C, 64.7; H, 9.0.

Ethyl 6(S)-(Benzoyloxy)-7-hydroxyheptanoate (18). A
solution of 17 (0.70 g, 1.7 mmol) in 90% aqueous trifluoroacetic
acid (15 mL) was stirred for 2 h at 0 °C. Water (20 mL) was then
added, and the reaction mixture was extracted with CH,Cl, (3
X 20 mL). Organic layers were washed with brine, dried (MgSO,),
filtered, and concentrated in vacuo. Purification by flash chro-
matography (R, 0.2, CHyCly:Et,0 = 90:10) afforded 0.43 g (85%)
of the alcohol 18 [alp —20.5° (¢ 1.7, CH,Cly); 'H NMR (250 MHz)
61.22 (t, 3 H, J = 7.5, OEt), 1.46 (m, 2 H, H-4), 1.72 (m, 4 H,
H-3,5),2.31 (t, 2 H, J,3 = 7.5, H-2), 3.84 (m, 2 H, H-7), 4.12 (q,
2H, J = 7.5, OEt), 5.19 (m, 1 H, H-6), 7.46-8.07 (3 m, 5 H, Ph);
MS m/e (relative intensity) 264 (M* - CH,0, 37), 249 (M* - OEt,
25), 159 (12), 113 (18), 105 (100), 77 (26).

Ethyl 6(S)-(Benzoyloxy)-6-formylhexanoate (B’). To a
stirred solution of the alcohol 18 (0.57 g, 1.9 mmol) in DMSO:
benzene = 1:1 (16 mL) at room temperature were successively
added trifluoroacetic acid (75 uL, 0.26 mmol), pyridine (0.17 mL,
2.1 mmol), and N,N"dicyclohexylcarbodiimide (1.24 g, 6.0 mmol).1®
After being stirred for 2.5 h, the reaction mixture was filtered and
the filtration cake was washed with water (10 mL) and ether (40
mL). After ether extraction, the organic layers were dried
(MgS0,), filtered, and concentrated in vacuo. The aldehyde B’,
purified by flash chromatography (CH,Cly:Et,0 = 9:1, R, 0.48),
was isolated in 93% (0.53 g) yield: bp 160 °C (0.03 mm, Biichi);
[alp —28.0° (¢ 2.6, CH,Cl,); '"H NMR (90 MHz) 6 1.25 (t, 3 H, J
= 6.75, OEt), 1.45-2.10 (m, 6 H, H-3-5), 2.35 (t, 2 H, J, 3 = 6.75,
H-2), 4.10 (q, 2 H, J = 6.75, OEt), 5.15 (t, 1 H, Jg5 = 6, H-6),
7.45-8.05 (2 m, 5 H, Ph), 9.55 (s, 1 H, CHO).

4(R)-[(tert-Butyldiphenylsilyl)oxy]dodeca-2(E),6(Z)-
dienal (19a). To a solution of the aldehyde Aa (0.68 g, 1.7 mmol)
in benzene (28 mlL) was added (formylmethylene)triphenyl-
phosphorane (0.61 g, 2.0 mmol)., The mixture was refluxed for
6 h, and benzene was removed under reduced pressure. The
product was extracted with cold ether or hexane, and solid tri-
phenylphosphine oxide was removed by filtration. After the
organic extracts were concentrated in vacuo, the residue was
purified by flash chromatography. Elution of the column with
(1:1) CHyCly-hexane (R; 0.26) gave 0.44 g (61%) of the aldehyde
19a: bp 230 °C (0.03 mm, Biichi); IR (neat) 1695, 970 cm™; [«]p
-13° {c 1.6, CHCl,) (lit.*" [a]p —14.4° (¢ 2.0, CHCly); enantiomer
of 19a lit.17 []p +15.6° (¢ 3.0, CHCLy)); 1H NMR?¥ (250 MHz)
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5090 (t,3H,J =17, H-20), 1.10 (s, 9 H, tBu), 1.15-1.40 (m, 6 H,
H-17-19), 1.85 (m, 2 H, H-16), 2.25 (m, 2 H, H-13), 4.45 (m, 1 H,
H- 12) 535(m,2H H- 1415) 62(dd 1H J10u—15 J109—75
H-10), 6.7 (dd, 1 H, Jy; 50 = 15, Jyy 15 = 4.5, H-11), 7.40-7.70 (2
m, 10 H, Ph), 9.45 (d 1H, Jgy0 = 7.5, H9) 13C NMR 5 14.0
(C-20), 19.4, 27.1 (tBu), 22.5, 27.4, 29.1, 31.5, 35.3 (C-13,16-19),
72.6 (C-12), 123.0, 133.4 (C-14,15), 130.3, 158.2 (C-10,11), 127.7,
129.6, 135.5 (Ph), 193.1 (C-9); MS m/e (relative intensity) 434
(M, <1), 377 (38), 323 (27), 199 (77), 197 (32), 183 (27), 160 (28),
139 (32), 125 (100); HRMS caled for Cy Hg0,Si 377.1935, found
377.1903 (M* - tBu).

4(R)-(Benzoyloxy)dodeca-2(E),6(Z)-dienal (19b). Formyl
olefination of Ab (0.97 g, 3.5 mmol) in benzene (60 mL) with
(formylmethylene)triphenylphosphorane (1.29 g, 4.2 mmol) was
carried out as previously described for Aa. Purification by flash
chromatography (CHyCly:hexane = 9:1, R;0.27) gave 0.53 g (50%)
of 19b as a colorless oil: [a]p —63° (c 0.93, CH,Cl,); 'H NMR?
(250 MHz) 6 0.9 (t, 3 H, J = 7, H-20), 1.2-1.45 (m, 6 H, H-17-19),
2.05 (m, 2 H, H-16), 2.65 (m, 2 H, H-13), 5.4-5.6 (2 m, 2 H,
H- 1415) 58(m,1H H- 12) 6.35 (ddd 1H J910—75 JlOll =
16, Jyg10 = 1.5, H-10), 6.9 (dd, 1 H, Jy0,; = 16, ;1 3 = 4.5, H-11),
7.45-8.2 (m, 5 H, Ph), 9.6 (d, 1 H, Jy1o = 7.5, H.9); ¥C NMR1#
5 14.2 (C-20), 22.7, 27.5, 29.2, 31.6, 31.9 (C-13,16-19), 72.3 (C-12),
121.9, 134.2 (C-14,15), 131.4, 153.1 (C-10,11), 128.2, 129.4, 133.1
(Ph), 165.0 (PhCO), 192.4 (C-9). Anal. Calcd for C,4H,,04: C,
75.97; H, 8.05. Found: C, 76.2; H, 8.1.

Ethyl 6(R)-[(tert-Butyldiphenylsilyl)oxy]-2(E),4(E),8-
(Z)-tetradecatrienoate (20a). To a suspension of lithium
chloride!! (48 mg, 1.1 mmol) in acetonitrile (11 mL) at 20 °C were
added ethyl (diethoxyphosphinyl)acetate (0.22 mL, 1.1 mmol),
1,8-diazabicyclo[5.4.0]Jundec-7-ene (0.14 mL, 0.9 mmol), and finally
the aldehyde 19a (407 mg, 0.9 mmol). After stirring for 1 h at
20 °C, water was added and the aqueous mixture was extracted
with ether. The combined organic layers were washed with brine
and dried over MgSO,. After concentration of the organic extracts
in vacuo, the crude product was purified by flash chromatography.
Elution of the column with (3:2) hexane-CH,Cl, (R; 0.18) afforded
284 mg (60%) of the dienic ester 20a: [a]p +43° (¢ 2.2, CHCly)
(.4 [a]p +45°, lit.40 [a]p +40.6° (c 2.0, CHCLy); IR (neat) 1720
cm™; H NMR15 (250 MHz) 6 0.80 (t, 3 H, J = 7, H-20), 1.00 (s,
9H, tBu) 1.10-1.20 (m, 6 H, H-17-19), 1.20 (¢, 3 H, J = 7, OEt),
1.80 (m, 2 H, H-16), 2.20 (m, 2 H, H-13), 4.15 (q, 2 H, J =17,0Et),
4.20 (m, 1 H, J12'13 = 7.5, J12,11 = 5.5, H-12), 5.30 (m, 2 H, H'14,15),
5.70 (d, 1 H, Jgg = 15.5, H-8), 6.10 (m, 2 H, Jy; = 155, H-10,11),
7.20 (dd, 1 H, Jgg = 15.5, Jg 0 = 9.5, H-9), 7.40-7.65 (2 m, 10 H,
Ph); 13C NMR15 514.2 (C 20), 14.5 (OEt), 19.5, 27.2 (tBu), 22.7,
27.4, 29.3, 31.6, 35.8 (C-13,16-19), 60.2 (OEt), 73.2 (C-12), 120.8,
123.6, 1324, 143.7, 144.4 (C-8—11,14,15), 127.3, 129.5, 133.5, 133.8,
135.6 (Ph), 166.7 (COOELt); MS m/e (relative intensity) 504 (M*,
<1), 447 (40), 397 (63), 199 (100), 135 (98); HRMS calced for
ngHa50sSi 447.2353, found 447.2328 (M+ - tBu)

The title compound 20a was also obtained from the alcohol
20c¢ (see below for the preparation of 20¢): to a solution of this
alcohol 20¢ (82 mg, 0.3 mmol) in N,N-dimethylformamide (2.5
mL) were added tert-butylchlorodiphenylsilane (0.16 mL, 0.6
mmol) and imidazole (0.11 g, 1.5 mmol). The mixture was stirred
at 65 °C for 22 h, it was then diluted with CH,Cl,, and the organic
layer was washed with brine. After the usual workup and flash
chromatography (CH,Cly), 132 mg (85%) of the silyl ester 20a
was obtained.

Ethyl 6(R)-(Benzoyloxy)-2(E),4(E),8(Z)-tetradecatrie-
noate (20b). To a suspension of sodium hydride (0.13 g, 2.7 mmol)
in benzene (3 mL) was dropwise added ethyl (diethoxy-
phosphinyl)acetate (0.65 g, 2.9 mmol), and the mixture was stirred
for 1 h at room temperature. Then, the aldehyde 19b (0.58 g,
1.9 mmol) in benzene was added, and after 4 h at room tem-
perature, the reaction was quenched by addition of water. The
mixture was worked up in the usual manner. Purification by flash
chromatography (CH,Cl,) gave 0.47 g (65%) of 20b as a colorless
oil: [a]p -62° (¢ 1.14,-CH,Cl,); 'H NMR!® (250 MHz) 4 0.9 (t,
3H,J =6.7, H-20), 1.2-1.4 (m, 9 H, H-17-19, OEt), 2.1 (m, 2 H,
H-16), 2.6 (m, 2 H, H-13), 4.2 (g, 2 H, J = 7, OEt), 5.45 (m, 1 H,
H-14), 5.6 (m, 1 H, H-15), 5.7 (m, 1 H, H-12),6.0 (d, 1 H, Jg5 =

(17) Leblanc, Y.; Fitzsimmons, B. J.; Adams, J.; Perez, F.; Rokach, J.
J. Org. Chem. 1986, 51, 789.
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15, H-8), 6.2 (dd, 1 H, Jyp5; = 15, Jy; 1, = 6, H-11), 6.5 (dd, 1 H,
Jo10 = 10.5, g1 = 15, H-10), 7.3 (dd, 1 H, Jgg = 15, Jg 10 = 10.5,
H-9), 7.4-8.2 (m, 5 H, Ph); *C NMR 5 14. 2 14.4 (C-20, OEt),
22.7, 27.5, 29.3, 31.8, 32.4 (C-13,16-19), 60.3 (OEt), 73.5 (C-12),
122.3, 122.6,128.1, 129.2, 129.4, 129.9, 132.8, 133.5, 139.1, 142.9
(Ph, C-8-11,14,15), 165.2, 166.3 (C-7, PhCO). Anal. Caled for
Cq3HgOp C, 74.56; H, 8.16. Found: C, 74.5; H, 8.1.

Ethyl 6(R)-Hydroxy-2(E)4(E),8(Z)-tetradecatrienoate
(20c¢). To the benzoate 20b (0.34 g, 0.92 mmol) in ethanol (5 mL),
was added potassium carbonate (13 mg, 0.09 mmol), and the
reaction mixture was stirred at 45 °C for 22 h. After removal of
the solvent, the residue was diluted with ether (50 mL) and the
organic layer was washed with brine and dried over MgSO,.
Evaporation of the solvent and purification by flash chroma-
tography (CH,Cly:Et,0 = 95:5, R; 0.3) gave 196 mg (80%) of the
alcohol 20¢: [a]p +10° (c 0.9, CDCla) (lit.% [a]p +11.4°); H
NMR¥ (250 MHz) 4 0.80 (t, 3 H, J = 7, H-20), 1.1-1.4 (m, 9 H,
H-17—19, OEt), 2.00 (m, 2 H, H-16), 2.30 (dd, 2 H, J12,13 = 6, J13,14
= 6, H-13), 4.15 (g, 2 H, J = 7, OEt), 4.25 (m, 1 H, H-12), 5.30
(m, 1 H, H-14), 5.55 (m, 1 H, H-15), 5.85 (d, 1 H, Jo = 15.5, H-8),
6.05 (dd, 1 H, Jyg1; = 15, Jy112 = 6, H-11), 6.35 (dd, 1 H, Jy011
=15, Jg 0 = 11, H-10), 7.20 (dd, 1 H, Jyg = 15.5, J0 = 11, H-9);
13C NMR15 8 14.2 (C-20), 14.5 (OEt), 22.7, 27.6, 29.4, 31.6, 35.3
(C-13,16-19), 60.4 (OEt), 71.3 (C-12), 121.3, 123.4, 127.3, 134.1,
143.5, 143.9 (C-8-11,14,15), 166.6 (C-7); MS NH; chemical ion-
ization 267 (M* + 1), 284 (M™* + 18).

6(R)-[(tert-Butyldiphenylsilyl)oxy]-2(E),4(E),8(Z)-tet-
radecatrien-1-ol (21). To a solution of the dienic ester 20a (0.25
g, 0.50 mmol) in dry THF (1.45 mL) was dropwise added a THF
solution of aluminum hydride prepared from LiAlH, by addition
of H,S80,'® (1.2 M, 0.55 mL, 0.7 mmol). After stirring for 2.5 h
at 0 °C, the reaction was quenched, at 0 °C, by addition of (1:1)
ice-water:THF. The aqueous phase was extracted with ether,
and the combined extracts were washed with a saturated aqueous
solution of sodium and potassium tartrate. After drying over
MgSO0, and removal of the solvent, 0.23 g (100%) of the crude
alcohol 21 was obtained as an oil: IR (neat) 3400 cm™!; 'H NMR!%

. (250 MHz) 5 0.80 (t, 3 H, J = 6.25, H-20), 1.00 (s, 9 H, tBu),

1.10-1.35 (m, 6 H, H-17-19), 1.75 (m, 2 H, H-16), 2.15 (m, 2 H,
H-13),4.10 (d, 2 H, J;5 = 5.5, H-7), 4.20 (m, 1 H, H-12), 5.30 (m,
2 H, H-14,15), 5.70 (m, 2 H, H-8,11), 5.95-6.15 (2 dd, 2 H, J,p
= 15, Jy 10 = 105, Jyg; = 15, H-10,11), 7.40-7.65 (2 m, 10 H, Ph};
3¢ NMR15 614.1 (C 20), 19.4, 27.0 (tBu), 22.6, 27.3, 29.2, 32.4,
35.9 (C-13,16-19), 63.1 (C-7), 73.5 (C-12), 124.1, 128.7, 130.7, 131.0,
131.6, 135.9 (C-8-11,14,15), 127.0, 129.1, 135.5 (Ph); MS m/e
(relative intensity) 462 (M*, <1), 405 (2.7), 351 (30), 199 (100),
197 (25), 135 (70), 77 (25), NH; chemical ionization 463 (M* +
1), 480 (M* + 18).

1-Bromo-6(R )-[(tert-butyldiphenylsilyl)oxy]-2(E),4-
(E),8(Z)-tetradecatriene (22). To a solution of the alcohol 21
(124 mg, 0.27 mmol) and carbon tetrabromide (294 mg, 0.89 mmol)

- in CH,Cl, (1.7 mL) at —35 °C was added ethylenebis(diphenyl-

phosphine) (160 mg, 0.41 mmol) in small portions. The mixture
was stirred for 2.5 h at —35 °C and then concentrated under
reduced pressure while the temperature was allowed to slowly
increase to 20 °C. To the resulting solid residue was added hexane,
and after filtration and repeated washings with hexane, the filtrate
was evaporated, yielding 108 mg (90%) of the labile bromide 22,
which was used without further purification: *H NMR (90 MHz)
80.80 (t, 3 H, J = 7, H-20), 1.00 (s, 9 H, tBu), 1.10-1.30 (m, 6 H,
H-17-19), 1.80 (m, 2 H, H-16), 2.20 (m, 2 H, H-13), 3.95 (d, 2 H,
J =17.5,H-7),4.15 (m, 1 H, H-12), 5.30 (m, 2 H, H-14,15), 5.10-6.30
(m, 4 H, H-8-11), 7.40-7.65 (2 m, 10 H, Ph).
[6(R)-[(tert-Butyldiphenylsilyl)oxy]-2(E),4(E),8(Z)-
tetradecatrien-1-yl]triphenylphosphonium Bromide (23). To
a solution of the bromide 22 (108 mg, 0.21 mmol) in CH;CN (4.5
mL) was added triphenylphosphine (65 mg, 0.25 mmol). The
mixture was stirred for 1.5 h at 20 °C and concentrated under
reduced pressure. After ether addition (3 X 1 mL), the solution
was centrifuged and the supernatant was discarded. The resulting
phosphonium salt was washed twice over with ether. Removal
of the solvent in vacuo afforded 153 mg of 23 as a pale yellow foam
in 80% overall yield from dienic ester 20a: 'H NMR (250 MHz)

(18) Yoon, N. M.; Brown, H. C. J. Am. Chem. Soc. 1968, 90, 2927.
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6 0.80 (t, 3 H, J = 6.25, H-20), 1.00 (s, 9 H, tBu), 1.05-1.30 (m,
6 H, H-17-19), 1.80 (m, 2 H, H-16), 2.20 (m, 2 H, H-13), 4.10 (m,
1 H, H-12), 4.70 (m, 2 H, H-7), 5.10-5.45 (m, 3 H, H-14,15,9(cr
10), 5.55 (ddd, 1 H, Jio = 15, Jig10 = 6, Jy9 = 2.5, H- 11),
5.70-6.20 (2 m, 2 H, H- 89(or 10), 7.30-7.80 (3 m, 25 H, Ph).

Ethyl 5(S)-(Benzoyloxy)-12(R)-[(tert- butyldlphenyl-
silyl)oxy]-6(Z),8(E),10(E),14(Z)-icosatetraenoate (24). To
a solution of the phosphonium salt 23 (133 mg, 0.17 mmol) in THF
(1.5 mL), at —100 °C, was quickly added n-butyllithium (1.5 N
in hexanes, 0.11 mL, 0.17 mmol), and the carmine red resulting
solution was stirred at —100 °C for 2 min. Then, the aldehyde
B (70 mg, 0.25 mmol) in THF (0.8 mL) was added, and the
reaction mixture was stirred at —100 °C for 5 min before HMPA
(0.15 mL, 0.85 mmol) addition. After the mixture was stirred at
-100 °C for an additional 15 min, the temperature was slowly
raised to room temperature. The reaction mixture was stirred
for 1 h altogether, including 15 min at room temperature, after
HMPA addition. Then, the mixture was poured into a 25%
aqueous NH,OAc solution (20 mL), ether (20 mL), and tri-
ethylamine (1.2 mL), pH 8-9. The aqueous phase was extracted
with ether, and combined organic layers were washed with brine.
After drying over MgSO, and evaporation in vacuo, the crude
product was filtered over 6 g of silica gel neutralized with (4:1)
hexane-Et;N (20 mL). Elution with (7:3) hexane-AcOEt con-
taining EtsN (2%) gave 105 mg (88%) of a crude product con-
taining a 7:3 Z:E mixture of 24 and some impurities. The sep-
aration of both isomers was carried out by HPLC chromatography
through a u-Porasil column (length 30 cm, i.d. 7.9 mm; eluent
98.5:1:0.5 hexane—Et;N~AcOEt; flow rate 2.0 mL/min; retention
time of Z isomer = 5.79 min; retention time of E isomer = 6.80
min). Compound 24 (15.7 mg) and its 6E isomer (7.0 mg) were
obtained with a purity above 98% (experimental conditions have
not been improved in order to prevent the partial decomposition
of 24 during the HPLC chromatograhy). For 24: UV (EtOH)
A max 263, 272, 283 nm (e 34 000, 43000, 34 000); ‘H NMR (250
MHz, CgDg)™® 5 0.80 (t, 3 H, Jag 10 = 7.5, H-20), 0.90 (t, 3 H, J =
7, OEt), 1.10-1.40 (m, 15 H, H-17-19, tBu), 1.60 (m, 4 H, H-3,4),
1.85 (m, 2 H, H-186), 210(m,2H H-2), 2.35 (m, 2 H, H-13), 3.95
(g, 2 H, J—7 OEt), 4.30 (m, 1 H, H-12), 5.30 (dd, 1 H, Jg5 =
9.5, J; = 10.5, H-6), 5.40-5.60 (m, 2 H, Jy455 = 11, H-14,15), 5.70
(dd 1 H J1110 = 145 Jl112 =17, 2 H- 11) 5.95 (dd 1 H Jmu
14.5, Jye = 10.2, H-10), 6.00 (dd, 1H, Jyg = 115, Jrg = 105, H-7),
605(m,1H H-9),6.10 (m, 1 H, J54—55 H-5), 670(dd 1H,
Jge = 14, Jg7 = 11.5, H-8), 700—810(2m,5H COPh), 7.20-7.80
(2'm, 10 H, SiPh); 13C NMR 5 14.1 (C-20, OEt), 19.6, 27.3 (1Bu),
20.9, 22.9, 27.8, 29.6, 31.8, 34.0, 34.7, 36.6 (C-2-4,13,16~19), 60.0
(OEt), 70.7 (C-5), 74.7 (C-12), 125.0, 128.2, 128.4, 128.9, 129.9, 130.7,
130.9, 132.3, 132.8, 135.3, 136.4, 137.6 (C-6-11,14,15, Ph), 165.6
(COPh), 172.3 (COOEL); MS m/e 661 (M* — OEt), 649 (M* - tBu),
601 (M* - COPh), 595 (M* - CH,CH=CHCH,;), NH; chemical
ionization 724 (M* + 18); HRMS caled for C3yH3;0,8i 473.2509,
found 473.2488 (M* — CgH;; - PhCOOH). For the 6F isomer: UV
(EtOH) Amex 262, 270, 282 (e 26000, 47 000, 37000); *H NMR (400
MHZ,CgDB)maOSO(t 3H J2019— 75 H- 20) 090(t 3H J=
7, OEt), 1.10-1.40 (m, 15 H, H-17-19, tBu), 1.60 (m, 4 H, H-3,4),
1.85 (m, 2 H H'].G) 2.05 (t 2 H J‘Z,S = 7 H-2) 240 (m, 2H J1312
= 5.5, H-13),390 (q, 2 H, J = 7, OEt), 440 (m, 1 H, H-12),
5.35-5.55 (m, 2 H, Jy415 = 11, H-14,15), 5.50 (ddd, 1 H, J,, = 14,
J65_75 J68_2 H6) 565(111 1H J54—55 H5) 570(dd
1 H J1110 = 15 J1112 = 7 H- 11) 5.95 (m, 1 H H- 8) 6.0 (m,
H, H-9),6.10 (m, 1 H Jiom = 15, Jige = 9, H-10), 6.30 (ddd, 1
H, Jyg = 14, Jog = 9.5, J7g = 2.5, H-7), 7.05-8.20 (2 m, 5 H, COPh),
7.20-7.80 (2m, 10 H, SlPh) 130 NMR 6 14.3 (C-20, OEY), 19.6,
27.3 (tBu), 21.0, 23.0, 27.8, 29.6, 31.8, 33.9, 34.2, 36.6 (C-2—4,-
13,16-19), 60.0 (OEY), 74.4, 74.6 (C-5,12), 124.9, 129.9, 130.4, 131.2,
131.8, 132.4, 132.8, 133.2, 133.8, 186.3, 137.0 (C-6-11,14,15, Ph),
165.3 (COPh), 172.3 (COQEL).

Ethyl 6(S)-(Benzoyloxy)-13(R)-[(tert-butyldiphenyl-
silyl)oxy]-7(Z),9(E),11(E),15(Z)-henicosatetraenoate (25).
According to the experimental procedure previously described
for compound 24, the same reaction involving now aldehyde B’

(19) The chemical shifts and the coupling constants of each proton for
both diastereoisomers have been determined by 2D chemical shift cor-
related spectroscopy (COSY) and NOE experiments, which were per-
formed by Dr. J. P. Girault from our laboratory.

Le Merrer et al.

was carried out and afforded a mixture of the protected homo-
LTB, 25 and its 7E isomer, respectively 7:3. They were separated -
by HPLC chromatography under the same conditions as previ-
ously (hexane:Et;N:AcOEt = 98.5:1:0.5; flow rate 2 mL min;
retention time of 25 = 4.91 min; retention time of E isomer = 6.85
min). The 'H NMR (250 MHz) spectra obtained for these com-
pounds are almost superposable on those obtained for the pro-
tected LTB, 24 and its isomer, respectively. MS: m/e 675 (M*
- OEt), 663 (M* - tBu), 615 (M* - COPh), 609 (M* -
CH,CH=CHC;H,,), NH; chemical ionization 738 (M* + 18).

Ethyl 5(S)-(Benzoyloxy)-12(R)-hydroxy-6(Z),8(E),10-
(E),14(Z)-icosatetraenoate (26). To a stirred solution of the
silyl ether 24 (3.3 mg, 4.7 pmol) in THF (500 uL) at room tem-
perature was added a tetra-n-butylammonium fluoride solution
(1 M in THF, 23 uL). After being stirred at room temperature
for 15 h, the reaction mixture was quenched by the addition of
brine (500 uL) and diluted with ether (5 mL). After ether ex-
tractions (5 X 2 mL), the organic layers were dried over MgSO,
and concentrated in vacuo. The crude product was then purified
on a Sep-Pak silica cartridge from Waters. Elution with hex-
ane-AcOEt-Et;N, 80:20:0.02 (TLC, same solvent, R; 0.15), af-
forded 2.05 mg (61%) of 26: 'H NMR (250 MHz) 5 0. 85 (t,3 H,
Jaoae = 7, H-20), 0.90 (t, 3 H, J = 7, OEt), 1.15-1.40 (m, 6 H,
H-17-19), 1.45-1.80 (m, 4 H, H-3,4), 2.10 (t, 2 H, J,5 = 7, H-2),
2.10 (m, 2 H, H-16), 2.25 (m, 2 H, H-13), 3.90 (q, 2 H, J = 7, OEt),
4.00 (m, 1 H, H-12), 5.35 (dd, 1 H, J6.7 = 10.5, Js,s = 9.5, H-6),
5.40-5.55 (m, 2 H, J14’15 = 11, H'14,15), 5.60 (dd, 1 H, Jll,lO = 15,
J112 = 6.25, H-11), 6.05 (dd, 1 H, Jo53 = 11.5, J;4 = 10.5, H-7),
6.05-6.15 (m 2H Jum— 15 Jgg— 145 ngo— 11 H- 910) 6.20
(m, 1 H, Js6 = 9.5, H-5), 685(dd LH, Jgo = 14.5, Jg7 = 11.5,
H-8), 7.00-8.15 (2m, 5 H, Ph).

5(8),12(R)- Dlhydroxy 6(Z),8(E),10(E), 14(Z) -icosa-
tetraenoic Acid (LTB,) (1). To a stirred solution of the diester
26 (0.5 mg, 1.1 umol) in MeOH (160 pL) and H,0 (40 uL) was
added potassium carbonate (2 mg, 14 umol). After the mixture
was stirred for 7.5 h at room temperature, the methanol was
evaporated under reduced pressure, and the resulting mixture
was then lyophilized. The sample was dissolved in water and
applied on a C;3 Sep-Pak cartridge from Waters. Elution with
H,0 removed the excess salts, and then elution with MeOH:H,0
= 3:1 afforded LTB, (1) as a potassium salt: UV (CH;CN:H,0
+ 1% AcOH = 65:35) Apay 260, 270.5, 281 nm; 'H NMR (250 MHz,
D,0) 6 0.70 (m, 3 H, H-20), 1.00-1.25 (m, 6 H, H-17-19), 1.35-1.60
(m, 4 H, H-3,4), 1.85 (m, 2 H, H-16), 2.00 (m, 1 H, H-2), 2.15 (m,
2 H, H-13), 4.05 (m, 1 H, H-12), 4.60 (HOD, H-5), 5.25 (m, 2 H,
H-6,14), 5.40 (m, 1 H, H-15), 5.65 (m, 1 H, H-11), 6.0 (m, 1 H,
H-7), 6.15 (m, 2 H, H-9,10), 6.45 (m, 1 H, H-8). The retention
time of LTB, (column Spherisorb ODS 2, eluent H,0 + 1%
AcOH:CH,CN = 80:20 to 10:90 in 40 min) was 25 min.

6(S),13(R)-Dihydroxy-7(Z),9(E),11(E),15(Z)-henico-
satetraenoic Acid (Homo-LTB,) (2). The silyl ether 25 was
deprotected with a solution of tetra-n-butylammonium fluoride
in THF in the same way as 24, and then basic hydrolysis with
potassium carbonate in MeOH-H,0 (4:1) afforded the potassium
salt of homo-LTB, (2), which was then purified by HPLC chro-
matography on a Spherisorb ODS 2 column, eluent HyO + 1%
AcOH:CH,CN = 80:20 to 10:90 in 40 min. The retention time
of homo-LTB, (2) was 26.1 min, compared to 25 min for LTB,
(1). UV (CH;CN:H,0 + 1% AcOH = 65:35): Ap,, 260, 270.5, 280
nm.
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