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A Concise Synthesis of (-)-(35,6R)-3,6-Dihydroxy-10-methylundecanoic Acid

Using a Cross-Metathesis Approach
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Abstract: A new synthesis of (—)-(35,6R)-3,6-dihydroxy-10-meth-
ylundecanoic acid, a f-hydroxy carboxylic acid, has been accom-
plished using a cross-metathesis reaction between two terminal
olefin intermediates as the key step.

Key words: B-hydroxy acid, cross-metathesis, Jacobsen’s kinetic
resolution, TMSI

Two B-hydroxy carboxylic acids, (—)-(3S,6R)-3,6-dihy-
droxy-10-methylundecanoic acid (1) and a trimeric di-
ester derivative 2 (Figure 1) were isolated by Barrero and
co-workers from the aerial parts of Lafuentea rotundifolia
Lag.! This plant belongs to the genus Lafuentea (Scrophu-
lariaceae) and grows in lowlands of the Southeast Iberian
Peninsula. The structure of 1 was established on the basis
of spectral analysis and absolute configuration of chiral
centers by Mosher’s method. Its limited isolation coupled
with the presence of B-hydroxy acid core connected with
unique 1,4-dihydroxyl, which remains a difficult task,
prompted us to take up its synthesis. So far, three
syntheses? of 1 starting from isopentyl bromide, epichlo-
rohydrin, and 1-bromo-3-methylbutane, respectively,
were reported. These syntheses employed asymmetric al-
lylations and Jacobsen’s hydrolytic kinetic resolution
(HKR), Sharpless asymmetric dihydroxylation, cyclic
sulfate, and asymmetric allylboration reactions as the key
steps. Cross-metathesis (CM)? reaction has attracted great
attention for C—C bond formation and its utility in the nat-
ural product synthesis. In continuation of our interest on
the synthesis of natural compounds using CM reaction,*
we herein report a new concise approach for the synthesis
of 1 based on CM reaction as the key step.
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Scheme 1 Retrosynthetic analysis of 1.
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Figure1 (-)-(35,6R)-3,6-Dihydroxy-10-methylundecanoic acid (1)
and its trimer 2

Our retrosynthetic analysis of 1 is shown in Scheme 1. We
planned to construct the C4-C5 bond of 1 by the cross-
metathesis reaction between oxygen-containing terminal
olefins 3 and 4. Compound 3 would be obtainable by
Jacobsen’s resolution of racemic epoxide 5 and its open-
ing by TMSI, while the other component 4 of the cross-
metathesis reaction should readily be prepared by a
known epoxide 6 opening.

The synthesis of fragment 3 began with the readily avail-
able 5-methylhexan-1-ol (7) (Scheme 2). Oxidation of al-
cohol 7 using Swern oxidation yielded the corresponding
aldehyde 8 and subsequent treatment with NaH in DMSO
and trimethylsulfonium iodide’® in THF afforded the race-
mic epoxide 5 in 65% yield. This epoxide was subjected
to Jacobsen’s HKR®by using (S,S)-Salen-Co-OAc catalyst
to give the chiral epoxide 9 (43%) in highly enantio-
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enriched form (95% ee). Opening of epoxide 9 using tri-
methylsulfonium iodide’ in the presence of n-BuLi in
anhydrous THF at —10 °C provided the secondary allylic
alcohol 10 in 76% yield, which was protected as its TBS
ether 3.

Synthesis of the acid component 4 began with the epoxy
alcohol 6 (prepared from homopropargylic alcohol).® The
epoxy alcohol 6 was converted into the corresponding io-
dide,” which on reductive elimination with activated Zn
dust'® in refluxing ethanol for two hours afforded the
chiral allylic alcohol 11 (80%) (Scheme 3). The allylic al-
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cohol 11 was converted into the corresponding MOM-
protected ether 12 in 92% yield and selective deprotection
of the THP group (PPTS, MeOH) produced the alcohol 13
in 85% yield. The free alcohol was then oxidized by using
IBX in DMSO-CH,CI, to afford the corresponding alde-
hyde, which was oxidized to the acid 14 with NaClO, in
the presence of NaH,PO,-2H,0 and 2-methylbut-2-ene in
78% yield over two steps. Removal of MOM group using
PTSA in MeOH accomplished the synthesis of the re-

quired acid fragment 4 (81%) (Scheme 3).
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Scheme 2 Reagents and conditions: (a) (COCl),, DMSO, Et;N, CH,Cl,, —78 °C, 2 h; (b) Me;SI, DMSO, NaH, THF, 0 °C tor.t. 6 h, 65%; (c)
(8,8)-Jacobsen catalyst, AcOH, H,O, 12 h, 43%; (d) Me,SI, THF, n-BuLi, —10 °C, 2 h, 76%; (¢) TBDMSC], imidazole, CH,Cl,, 0 °C, 1 h, 90%.
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Scheme 3 Reagents and conditions: (a) i. TPP, 1,, imidazole, Et,0-MeCN (3:1), 0 °C to r.t., 20 min, ii. activated Zn, EtOH, reflux, 1 to 2 h,
80%; (b) MOMCI, Hiinig’s base, CH,Cl, 0 °C to r.t., 30 min, 92%; (c) PPTS, MeOH, r.t., 4 h, 85%; (d) i. IBX, DMSO,CH,Cl, 0 °Ctor.t. 3 h,
ii. NaClO,, NaH,PO,-2H,0, 2-methylbut-2-ene, +~-BuOH, 6 h, 78%; (e) PTSA, MeOH, r.t., 3 h, 8§1%.

Having the desired fragments 10, 3, 14, and 4 in hand, we  undesired self-metathesis (homodimerization) product 15
turned our attention towards cross-metathesis reaction exclusively. To our delight, exposure of olefin 3 (bearing
(Scheme 4). Olefin cross-metathesis reactions using the the TBS protecting group) to 4 under the above-men-
second-generation Grubbs catalyst'! (5 mol% Grubbs II)  tioned metathesis conditions furnished the desired cross-
between 10 and 4 and between 10 and 14 as well, gave the  metathesis product 16 (ca. 72% yield) (Scheme 4). The 'H
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Scheme 4 Reagents and conditions. (a) Grubbs II catalyst, CH,Cl,, reflux, 1 h, 15 (71%), 16 (72%); (b) TBAF, THF, 0 °C, 2 h, 87%; (c) 5%
Pd/C, EtOAc, r.t. 6 h, 90%.
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and "*C NMR spectra of 16 indicated that the compound
was produced with complete E-geometrical selectivity.

Removal of TBS group followed by hydrogenation of
double bond in 17 with 5% Pd/C afforded the target mol-
ecule 11in 90% yield, the 'H and '3C NMR spectral data of
which were identical with those previously reported.? The
specific rotation ([a]p2 8.7 (¢ 0.9, CHCl,) showed good
agreement with those reported in the literature.

In summary, a concise and stereoselective synthesis of
(-)-(35,6R)-3,6-dihydroxy-10-methylundecanoic acid (1)
has been achieved using a cross-metathesis reaction be-
tween two terminal olefin intermediates as the key step
starting from S5-methylhexan-1-ol and homopropargylic
alcohol.

Reactions were conducted under N, in anhyd solvents such as
CH,Cl,, THF, and EtOAc. All reactions were monitored by TLC
(silica-coated plates and visualizing under UV light). Petroleum
ether (PE) having a boiling range of 60-80 °C was used. Yields re-
fer to chromatographically and spectroscopically (‘H, *C NMR)
homogeneous material. Air sensitive reagents were transferred by
syringe or double-ended needle. Evaporation of solvents was per-
formed at reduced pressure on a Biichi rotary evaporator. 'H and '*C
NMR spectra of samples in CDCl; were recorded on Varian FT-
200MHz (Gemini) and Bruker UXNMR FT-300MHz (Avance)
spectrometers. Chemical shifts & are reported relative to TMS
(6 =0.0) as an internal standard. Mass spectra were recorded E1
conditions at 70 eV on LC-MSD (Agilent technologies) spectrome-
ters. All high-resolution spectra were recorded on QSTAR XL hy-
brid MS/MS system (Applied Biosystems/MDS Sciex, Foster City,
USA), equipped with an ESI source (IICT, Hyderabad). Column
chromatography was performed on silica gel (60—120 mesh) sup-
plied by Acme Chemical Co., India. TLC was performed on Merck
60 F-254 silica gel plates. Optical rotations were measured with
JASCO DIP-370 Polarimeter at 20 °C.

(2R)-2-(4-Methylpentyl)oxirane (9)

Aldehyde 8: To a stirred solution of oxalyl chloride (5.47 g, 43.10
mmol) in anhyd CH,Cl, (40 mL) at —78 °C was added anhyd DMSO
(6.72 g, 86.15 mmol) dropwise. After 30 min, alcohol 7 (2.5 g,
21.55 mmol) in CH,Cl, (20 mL) was added over 10 min giving a co-
pious white precipitate. After stirring for 2 h at —78 °C, Et;N (13.0
g, 128.71 mmol) was added slowly and stirred for 30 min allowing
the reaction mixture to warm to r.t. The mixture was then diluted
with H,O (30 mL) and extracted with CH,Cl, (3 x40 mL). The
combined organic layers were washed with H,O (20 mL), brine (20
mL), dried (Na,SO,), and concentrated in vacuo to afford the alde-
hyde 8, which was directly used for further reaction.

2-(4-Methylpentyl)oxirane 5: A solution of NaH (1.29 g, 53.75
mmol) in DMSO (25 mL) was stirred at 70-75 °C for 30 min and
cooled to r.t. THF (50 mL) followed by a suspension of Me,SI
(17.15 g, 84.03 mmol) in DMSO (8 mL) were added at -5 °C and
stirred for 5 min. Then, a solution of the above aldehyde in THF (8
mL) was added to the reaction mixture and stirred for 4 h at -5 °C.
The reaction mixture was quenched with H,O (20 mL) and extract-
ed with CH,Cl, (3 x 60 mL). The combined organic layers were
washed with H,O (220 mL), brine (2x20 mL), and dried
(Na,SO,). The solvent was evaporated and purified the residue by
column chromatography on silica gel (eluent: PE-EtOAc, 9:1) to
afford 5 (racemic) as a gummy liquid; yield 1.78 g (65%); R, = 0.7
(PE-EtOAc, 9:1).

9: A mixture of (S,5)-(+)-N,N’-bis(3,5-di-tert-butylsalicylidene)-
1,2-cyclohexanediaminocobalt (II) (40 mg, 0.06 mmol) in toluene
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(0.14 mL, 1.30 mmol) and AcOH (0.015 mL, 0.26 mmol) was
stirred while open to the air for 1 h at r.t. The reaction mixture was
concentrated under reduced pressure and the brown residue was
dried under vacuum. The above obtained racemic epoxide (1.70 g,
13.28 mmol) was added in one portion at 0 °C and H,O (0.13 mL,
7.22 mmol) was added. The reaction mixture was allowed to warm
tor.t. and stirred for 12 h. The residue was purified by column chro-
matography on silica gel (eluent: PE-EtOAc, 9:1). (R)-Oxirane 9
was eluted first as a colorless liquid; yield: 730 mg (43%); R, = 0.7
(PE-EtOAc, 9:1); [a]p® +6.1 (¢ 1.0, CHCL).

IR (neat): 3018, 2860, 1737, 1462, 1371, 1191 cm™.

'H NMR (500 MHz, CDCL,): § = 0.89 (d, J = 6.8 Hz, 6 H), 1.19—
1.60 (m, 7 H), 2.40 (dd, J = 4.8, 2.9 Hz, 1 H), 2.68 (t, J = 4.8 Hz, 1
H), 2.81-2.86 (m, 1 H).

13C NMR (75 MHz, CDCl,): § = 22.5,23.8, 27.9, 32.7, 38.7, 47.1,
52.3.

ESIMS: m/z =129 [M + H]*

(3R)-7-Methyloct-1-en-3-ol (10)

To a suspension of Me;SI (4.0 g, 19.6 mmol) in anhyd THF (30 mL)
at —10 °C under N, was added n-BuLi (2.5 M in hexane, 6.09 mL).
After 40 min, compound 9 (0.65 g, 5.07 mmol) in THF (5 mL) was
introduced, producing a milky suspension. The reaction was al-
lowed to warm to 0 °C over about 30 min and then to r.t., and stirred
for 2 h. The reaction was quenched with H,O (5 mL) at 0 °C and the
mixture was extracted with EtOAc (2 X 20 mL), and the combined
organic layers were dried (Na,SO,). The solvent was removed in
vacuo and the crude product was purified by flash column chroma-
tography on silica gel (eluent: PE-EtOAc, 7:3) to give 10 as a clear
liquid; yield: 540 mg (76%); R; = 0.3 (PE-EtOAc, 7:3); [a]p* -1.2
(c 0.25, CHCly).

IR (neat): 3451, 2925, 2856, 1727, 1630, 1459 cm™.

'H NMR (300 MHz, CDCl,): 5 = 0.88 (d, J = 6.7 Hz, 6 H), 1.11-
1.60 (m, 7 H), 3.57-3.67 (br s, 1 H, OH), 4.01-4.11 (m, 1 H), 5.07
(dt, J =104, 1.1 Hz, 1 H), 5.19 (dt, J = 17.1, 1.3 Hz, 1 H), 5.78—
5.90 (m, 1 H).

1BC NMR (75 MHz, CDCl,): § =22.5 (2 C), 23.1,27.8, 37.2, 38.8,
73.2,114.4,141.3.

ESIMS: m/z = 165 [M + Nal".

HRMS (ESI): m/z calcd for CgH ;O + Na [M + Na]*: 165.2122;
found: 165.2128.

tert-Butyl(dimethyl)[(1R)-1-(4-methylpentyl)prop-2-enyl]oxy-
silane (3)

TBSCI (0.23 g, 1.53 mmol) was added to a stirred solution of alco-
hol 10 (0.2 g, 1.40 mmol) and imidazole (0.19 g, 2.79 mmol) in
CH,CI, (5§ mL) at 0 °C. The mixture was stirred at r.t. for about 1 h
and then quenched with H,O (0.5 mL). The CH,Cl, layer was sep-
arated and the aqueous layer was extracted with CH,Cl, (3 X 5 mL).
The combined organic layers were washed with H,O (2 x 2 mL),
brine (2 mL), and dried (Na,SO,). The solvent was removed in vac-
uo and the residue was purified by column chromatography on sili-
ca gel (eluent: PE-EtOAc, 9.5:0.5) to afford the product 3 as a
colorless syrup; yield: 320 mg (90%); R,=0.8 (PE-EtOAc,
9.5:0.5); [a]p® —6.7 (¢ 1.0, CHCI,).

IR (neat): 2924, 2854, 1738, 1463, 1376, 1254, 1081 cm™.

'HNMR (300 MHz, CDCL): § = 0.01 (s, 6 H), 0.86-0.91 (m, 15 H),
1.11-1.59 (m, 7 H), 4.01-4.10 (m, 1 H), 4.99 (dt, J = 10.3, 1.1 Hz,
1 H), 5.11 (dt, J= 17.1, 1.3 Hz, 1 H), 5.70-5.83 (m, 1 H).

13C NMR (75 MHz, CDCl,): § = 4.8, -4.4, 18.3, 22.6, 23.0, 25.9
(30),279,384,3809,73.9,113.3,141.9.

ESIMS: m/z =279 [M + NaJ".
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HRMS (ESI): m/z caled for C;sH;,0Si + Na [M + NaJ*: 279.2120;
found: 279.2127.

(3R)-5-(Tetrahydro-2H-2-pyranyloxy)pent-1-en-3-ol (11)

To a stirred solution of 6 (1.5 g, 7.41 mmol) in Et,0-MeCN (3:1,
20 mL) were added TPP (2.92 g, 11.12 mmol) and imidazole (1.26
g, 18.50 mmol) at 0 °C and the mixture stirred for 5 min. I, (2.82 g,
22.20 mmol) was added at 0 °C and stirred for 1 h. The reaction
mixture was quenched with sat. aq Na,S,0; (10 mL) and extracted
with EtOAc (3 x 10 mL). The combined organic layers were washed
with H,O (10 mL), brine (10 mL), and dried (Na,SO,). The solvent
was evaporated in vacuo to afford the crude iodo compound. This
was used for the next step without further purification. To a stirred
solution of the above iodo compound in EtOH (20 mL) was added
activated Zn dust (0.98 g, 14.98 mmol) and the mixture stirred at re-
flux for 1-2 h. The mixture was passed through a short pad of
Celite. The filtrate was concentrated and the residue was purified by
column chromatography on silica gel (eluent: PE-EtOAc, 1:1) to
afford 11 (1.09 g, 80%) as a colorless liquid; yield: 1.09 g (80%);
Ry = 0.2 (PE-EtOAc, 1:1); [alp* -9.6 (¢ 3.75, CHCL,).

'H NMR (300 MHz, CDCL,): & = 1.39-1.91 (m, 8 H), 2.26 (br s, 1
H, OH), 3.69-3.88 (m, 2 H), 4.06-4.17 (m, 1 H), 4.58 (t, J = 3.02
Hz, 1 H), 5.07 (d, J = 10.5 Hz, 1 H), 5.22 (d, J = 17.4 Hz, 1 H),
5.78-5.91 (m, 1 H).

BC NMR (75 MHz, CDCL,): § = 19.40, 25.3, 30.5, 36.2, 62.2, 65.6,
72.0,98.9, 114.3, 140.5.

ESIMS: m/z =209.0 [M + Na]*.

HRMS (ESI): m/z caled for C,(H,30; + Na [M + Na]*: 209.1153;
found: 209.1154.

2-[(3R)-3-(Methoxymethoxy)pent-4-enyl]oxytetrahydro-2H-
pyran (12)

To a cooled (0 °C) solution of the above compound 11 (1.0 g, 5.37
mmol) in CH,Cl, (10 mL) were added sequentially DIPEA (1.75
mL, 10.77 mmol) and MOMCI (0.45 mL, 5.87 mmol) and the mix-
ture stirred at r.t. for 2 h. The mixture was evaporated and the resi-
due purified by column chromatography on silica gel (eluent: PE—
EtOAc, 8:2) to afford 12 as a colorless liquid; yield: 1.13 g (92%);
R = 0.65 (PE-EtOAc, 8:2); [a]p* +35.8 (¢ 1.4, CHCL,).

IR (neat): 3078, 2939, 2881, 1636, 1441, 1353, 1030, 987, 920, 869
cml.

'H NMR (300 MHz, CDCl,): 6 = 1.47-1.69 (m, 6 H), 1.70-1.90 (m,
2 H), 3.34 (s, 3 H), 3.37-3.52 (m, 2 H), 3.72-3.88 (m, 2 H), 4.14
(app pent, J = 6.8 Hz, 1 H), 449 (d, /= 6.8 Hz, 1 H), 4.55 (q,
J=4.5Hz, 1 H), 4.66 (d, J=6.0 Hz, 1 H), 5.15-5.27 (m, 2 H),
5.61-5.75 (m, 1 H).

BC NMR (75 MHz, CDCly): § = 19.5, 25.4, 30.7, 35.5, 62.2, 63.8,
74.3,74.7,93.8,98.9, 117.1, 138.1.

ESIMS: m/z = 253.0 [M + NaJ*.

HRMS (ESI): m/z calcd for C,H,,0, + Na [M + Na]*: 253.1415;
found: 253.1426.

(3R)-3-(Methoxymethoxy)pent-4-en-1-ol (13)

To a stirred solution of compound 12 (1.0 g, 4.34 mmol) in MeOH
(8 mL) was added PPTS (10 mol%, cat.) and the mixture was stirred
atr.t. for 4 h. The MeOH was removed under reduced pressure and
the crude product was purified by silica gel column chromatography
(eluent: PE-EtOAc, 8:2) to afford 13 as a viscous liquid; yield: 530
mg (85%); R;=0.55 (PE-EtOAc, 8:2); [alp® +100.6 (¢ 0.9,
CHCly).

IR (neat): 3424, 2945, 1643, 1423, 1151, 1096, 1030, 922 cm™".

'H NMR (300 MHz, CDCl,): § = 1.77 (t, J = 6.0 Hz, 2 H), 2.40 (br
s, 1 H, OH), 3.36 (s, 3 H), 3.63-3.80 (m, 2 H), 4.21 (q, / = 7.5 Hz,

1H),4.49(d,J = 6.8 Hz, 1 H),4.65 (d, J = 6.8 Hz, 1 H), 5.15-5.26
(m, 2 H), 5.62-5.75 (m, 1 H).

13C NMR (75 MHz, CDCl;): § = 37.7, 55.5, 59.6, 75.9, 93.8, 117.3,
137.6.

ESIMS: m/z = 169.0 [M + NaJ*.

HRMS (ESI): m/z caled for C;H;,O; + Na [M + NaJ*: 169.0840;
found: 169.0846.

(3R)-3-(Methoxymethoxy)pent-4-enoic acid (14)

To an ice-cooled solution of 2-iodoxybenzoic acid (1.53 g, 5.46
mmol) in DMSO (4 mL) was added a solution of 13 (0.4 g 2.73
mmol) in anhyd CH,Cl, (5§ mL). The mixture was stirred atr.t. for 5
h and then filtered through a Celite pad (1 g) and washed with
CH,Cl, (4 x 50 mL). The combined organic filtrates were washed
with H,O (2 x5 mL) and brine (2 x4 mL), dried (Na,SO,), and
concentrated in vacuo to afford the crude aldehyde. This was used
for the next step without further purification. To a stirred solution of
the above aldehyde in --BuOH-2-methylbut-2-ene (2:1, 3 mL) were
added NaClO, (0.208 g, 2.73 mmol), and NaH,PO,-2H,0 (0.43 g,
2.75 mmol) [dissolved in H,O (0.5 mL)] and stirred for 6 h at r.t.
The solvent was removed under reduced pressure and extracted
with EtOAc (2 x 5 mL). The combined organic layers were washed
with brine (2 mL) and dried (Na,SO,). The solvent was evaporated
and the residue was purified by column chromatography on silica
gel (eluent: PE-EtOAc, 7:3) to afford the acid 14 as a colorless lig-
uid; yield: 340 mg (78%); R;= 0.2 (PE-EtOAc, 7:3); [a]p® +57.4
(c 1.0, CHCLy).

IR (neat): 2933, 1717, 1414, 1217, 1151, 1031 cm™.

"H NMR (500 MHz, CDCl,): § = 2.46-2.68 (m, 2 H), 3.33 (s, 3 H),
4.44-4.53 (m, 2 H), 4.64-4.68 (m, 1 H), 5.24 (d, J=10.4 Hz, 1 H),
5.32(d,J=16.6 Hz, 1 H), 5.68-5.76 (m, 1 H).

13C NMR (75 MHz, CDCl,): § =40.7, 55.5, 73.5, 93.8, 118.5,
136.2, 176.3.

ESIMS: m/z = 183 [M + Nal".

HRMS (ESI): m/z calcd for C;H,,0, + Na [M + Na]*: 183.0633;
found: 183.0630.

(3R)-3-Hydroxypent-4-enoic Acid (4)

To a stirred solution of compound 14 (0.25 g, 0.70 mmol) in MeOH
(5 mL) was added PTSA (10 mol%) and the reaction mixture was
stirred at r.t. for 4 h. The MeOH was removed under reduced pres-
sure and the crude product was purified by column chromatography
on silica gel (eluent: PE-EtOAc, 6:4) to afford the acid 4 as a vis-
cous liquid; yield: 140 mg (81%); R, = 0.35 (PE-EtOAc, 6:4);
[a]p® +4.1 (¢ 0.75, CHCl,).

IR (neat): 3417, 1719, 1403, 1288, 1136, 1038, 939 cm™'.

'HNMR (300 MHz, CDCL,): § =2.56-2.62 (m, 2 H), 4.50-4.58 (m,
1 H), 5.17 (dt, J=10.5, 1.5 Hz, 1 H), 5.33 (dt, J = 17.3, 1.5 Hz, 1
H), 5.81-5.94 (m, 1 H).

3C NMR (75 MHz, CDCl,): § =40.9, 68.9, 115.8, 138.3, 176.3.
ESIMS: m/z =139 [M + NaJ".

HRMS (ESI): m/z calcd for CsHgO; + Na [M + NaJ*: 139.0371;
found: 139.0367.

(BR,AE,6R)-6-[1-(tert-Butyl)-1,1-dimethylsilylJoxy-3-hydroxy-
10-methylundec-4-enoic Acid (16)

Grubbs II catalyst (0.025 g, 0.03 mmol, 5 mol%) was dissolved in
CH,CI, (1 mL) and added dropwise to a solution of the compound
4 (0.07 g, 0.60 mmol) and compound 3 (0.18 g, 0.70 mmol) in
CH,CI, (1 mL) atr.t. After completion of addition, the reaction mix-
ture was allowed to reflux for 1 h. The solvent was removed under
reduced pressure and the crude product was purified by silica gel
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column chromatography (eluent: PE-EtOAc, 7:3) to afford the pure
product 16 as a colorless liquid; yield: 140 mg (72%); R, = 0.6 (PE~
EtOAc, 7:3); [alp® +2.4 (¢ 0.65, CHCl,).

IR (neat): 3404, 2926, 2855, 1718, 1460, 1299, 1140, 934 cm™'.

'HNMR (300 MHz, CDCL,): 5 = 0.04 (s, 6 H), 0.84-0.92 (m, 15 H),
1.09-1.58 (m, 7 H), 2.55-2.65 (m, 2 H), 4.05-4.15 (m, 1 H), 4.52—
4.61 (m, 1 H), 5.60 (dd, J = 15.4,5.7 Hz, 1 H), 5.71 (dd, J = 15.4,
5.7 Hz, 1 H).

13C NMR (75 MHz, CDCl,): § = 4.8, 4.3, 18.2, 22.6, 23.0, 25.9
(30),27.9,29.7,38.3,38.8,41.2,68.2,72.5,129.3, 135.5, 176 4.

ESIMS: m/z =367 [M + Na]".

HRMS (ESI): m/z calcd for C,4H;40,Si + Na [M + Na]*: 367.2280;
found: 367.2273.

(3R, 4E,6R)-3,6-Dihydroxy-10-methylundec-4-enoic Acid (17)

A 1 M solution of TBAF in THF (0.52 mL) was added to a solution
of compound 16 (0.09 g, 0.26 mmol) in anhyd THF (5 mL) at 0 °C.
The mixture was stirred at r.t., for 1 h. After completion of the reac-
tion, the mixture was diluted with EtOAc (5 mL) and the mixture
was extracted with EtOAc (3 x 4 mL). The combined organic layers
were washed with brine (2 X 2 mL) and dried (Na,SO,). Evapora-
tion of the solvent under reduced pressure, followed by column
chromatography on silica gel (eluent: PE-EtOAc, 2:8) afforded the
pure compound 17 as a clear liquid; yield: 50 mg (87%); R, = 0.3
(PE-EtOAc, 2:8); [a]p? -3.4 (c 0.8, CHCl,).

IR (neat): 3416, 2925, 2855, 1719, 1378, 1219, 770 cm™'.

'H NMR (300 MHz, CDCl,): § = 0.87 (d, J = 6.6 Hz, 6 H), 1.11—
1.60 (m, 7 H), 2.50-2.65 (m, 2 H), 4.03-4.16 (m, 1 H), 4.32-4.61
(m, 1 H), 5.62-5.82 (m, 2 H).

13C NMR (75 MHz, CDCl,): § =22.6 (2 C), 23.2,27.9, 37.1, 38.7,
42.6,68.3,72.2,131.1, 134.5, 175.0.

ESIMS: m/z = 253 [M + Na]*.

HRMS (ESI): m/z caled for C,H,,0, + Na [M + Na]*: 253.1415;
found: 253.1424.

(35,6R)-3,6-Dihydroxy-10-methylundecanoic Acid (1)

To a solution of compound 17 (0.02 g, 0.086 mmol) in EtOH (2 mL)
was added Pd/C (5%, cat.) and the reaction mixture was stirred at
r.t. under H, atmosphere for 6 h. Then the mixture was filtered off,
washed with EtOAc (2 x 1 mL), and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel col-
umn chromatography (eluent: PE-EtOAc, 2:8) to afford compound
1 as a white powder; yield: 18 mg (90%); mp 149-150 °C; R, = 0.25
(PE-EtOAc, 2:8); [a]p? 8.7 (¢ 0.9, CHCl,).

IR (neat): 3413, 2926, 2860, 1713, 1654, 1382 cm™.

'H NMR (300 MHz, CDCl,): 5 = 0.88 (d, J = 6.7 Hz, 6 H), 1.11-
1.70 (m, 11 H), 2.42-2.54 (m, 2 H), 3.57-3.69 (m, 1 H), 4.01-4.12
(m, 1 H).

13C NMR (75 MHz, CDCl,): § =22.2,23.3 (2 C), 28.1, 29.8, 33.9,
37.1,37.5,39.1,68.7, 72.5, 182.0.
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ESIMS: m/z = 255 [M + Na]*.

HRMS (ESI): m/z caled for C,H,,0, + Na [M + Na]*: 255.1572;
found: 255.1584.

(6R,7E,9R)-2,13-Dimethyltetradec-7-ene-6,9-diol (15)
Compound 15 was prepared from 10 and 4 as well as 10 and 14 in
71% yield employing the same procedure as described for com-
pound 16.

'H NMR (300 MHz, CDCL,): & = 0.88 (d, J = 6.6 Hz, 12 H), 1.11-
1.67 (m, 14 H), 4.03-4.14 (m, 2 H), 5.62-5.67 (m, 2 H).

ESIMS: m/z =279 [M + NaJ*
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