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Experimental procedures and spectroscopic data

General Procedures. All air sensitive reactions were carried out under a dry argon or nitrogen
atmosphere, with dry, freshly distilled solvents using standard procedures. Drying of organic extracts
during the work-up of reactions was performed over anhydrous MgSQO4 or Na;SOs. Evaporation of
solvent was accomplished with a rotatory evaporator. Thin-layer chromatography was done on SiO:
(silica gel 60 Fas4), and the spots were located by UV and either a 1% KMnOjs solution or 3% ethanolic
p-anysaldehyde. Chromatography refers to flash column chromatography and was carried out on SiO»
(silica gel 60, 230-400 mesh). NMR spectra were recorded at 400 MHz (*H) and 100.6 MHz (**C), and
chemical shifts are reported in & values, in parts per million (ppm) relative to MesSi (0 ppm) or
relative to residual chloroform (7.26 ppm, 77.0 ppm) as an internal standard. Data are reported in the
following manner: chemical shift, multiplicity, coupling constant (J) in Hertz (Hz), integrated
intensity, and assignment (when possible). Assignments and stereochemical determinations are given
only when they are derived from definitive two-dimensional NMR experiments (g-HSQC-COSY). IR
spectra were performed in a spectrophotometer Nicolet Avatar 320 FT-IR and only noteworthy IR
absorptions (cm™) are listed. Optical rotations were measured in a Perkin-Elmer 241 polarimeter,
using a Na lamp. [a]p values are given in 10" deg cm? g!. High-resolution mass spectra (HRMS) were

performed by the Centres Cientifics i Tecnologics de la Universitat de Barcelona.
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(S)-5-[(tert-Butyldiphenylsilyl)oxy]-3-methyl-1-pentanal (ent-4): tert-Butyldiphenylsilyl chloride
(7.1 mL, 27.3 mmol) and imidazole (2.04 g, 29.96 mmol) were added to a solution of alcohol 2! (4.35
g, 27.13 mmol) in anhydrous CH2Cl> (230 mL), and the mixture was heated at reflux temperature for
15 h. Saturated aqueous NH4Cl was added, and the mixture was extracted with CH>Cl,. The combined
organic extracts were dried, filtered, and concentrated. The resulting residue was chromatographed
(hexane to 98:2 hexane-Et,0) to afford the protected alcohol (9.72 g, 90%) as an oil. [a]**p —6.32 (¢
1.02, CHCI3); IR (film): v = 2930, 1428, 1112 cm™'; 84 (400 MHz; CDCls; MesSi, COSY, g-HSQC)
0.91 (d, J = 6.8 Hz, 3H, CHa), 1.04 [s, 9H, (CH3)s], 1.38-1.52 (m, 2H, H-2 or H-4), 1.62-1.72 (m, 2H,
H-2 or H-4), 1.83-1.92 (m, 1H, H-3), 3.65-3.73 (m, 2H, H-1), 3.79-3.89 (m, 2H, OCH>CH-0), 3.90-
3.99 (m, 2H, OCH,CH»0), 4.87 (t, J = 5.2 Hz, 1H, CHO), 7.35-7.42 (m, 6H, ArH), 7.66-7.68 (m, 4H,
ArH); dc (100.6 MHz; CDCls; MesSi) 19.2 [C(CHa)s], 20.0 (CH3), 26.2 (C-3), 26.8 [C(CH3)s], 39.8
(C-2 or C-4), 40.2 (C-2 or C-4), 61.9 (C-1), 64.6 (OCH.CH,0), 64.7 (OCH,CH,0), 127.5 (C-0), 103.7
(OCH), 130.0 (C-p), 134.0 (C-i), 135.5 (C-m); HRMS (ESI-TOF) m/z [M + H]" Calcd for C,4H3503Si
399.235, found 399.2348.

HCI (2.41 mL of a 2.0 M solution in water, 4.82 mmol) was added to a solution of the above acetal (96
mg, 0.24 mmol) in THF (10 mL), and the solution was heated at 50 °C for 1 h. The reaction was
quenched by addition of saturated aqueous NaHCO3, and the THF was removed under vacuum. The
aqueous layer was extracted with CH,Cl,, and the combined organic extracts were dried, filtered, and
concentrated. The resulting residue was chromatographed (hexane to 97:3 hexane-Et,0O) to afford pure
aldehyde ent-4 (55 mg, 64 %) as a colorless oil: [a]**p —5.12 (¢ 0.95, CHCl5); IR (film): v = 2859,
2713, 1726 cm™'; 8y (400 MHz; CDCl3; MesSi, COSY, g-HSQC) 0.93 (d, J = 6.8 Hz, 3H, CH3), 1.05
[s, 9H, (CH3)s], 1.44-1.63 (m, 2H, H-4), 2.20 (ddd, J = 15.4, 7.8, 2.6 Hz, 1H, H-2), 2.25-2.33 (m, 1H,
H-3),2.39 (ddd, J = 15.4, 5.2, 2.0 Hz, 1H, H-2), 3.70 (t, J = 6.8 Hz, 2H, H-5), 7.36-7.42 (m, 6H, ArH),
7.65-7.68 (m, 4H, ArH), 9.71 (m, 1H, CHO); dc (100.6 MHz; CDCls; MesSi) 19.2 [C(CH3)s], 20.0
(CH3), 25.0 (C-3), 26.9 [C(CH3)3], 39.6 (C-4), 50.8 (C-2), 61.5 (C-5), 127.6 (C-0), 129.6 (C-p), 133.8
(C-i), 135.5 (C-m), 200.8 (CHO); HRMS (ESI-TOF) m/z [M + H]" Calcd for C;,H3,0,Si 355.2088,
found 355.2093.

H
TBDPSOWO (R)-5-[(tert-Butyldiphenylsilyl)oxy]-3-methyl-1-pentanal (4): Dess-Martin

periodinane (1.66 g, 3.91 mmol) was added at room temperature to a solution of alcohol 3% (696 mg,

L A. K. Ghosh, K. A. Shurrush and Z. L. Dawson, Org. Biomol. Chem., 2013, 11, 7768-7777.
2 H. Ito, T. Inove and K. Iguchi, Org. Lett., 2008, 10, 3873-3876.
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1.95 mmol) in anhydrous CH,Cl, (19 mL), and the resulting mixture was stirred for 1 h 30 min. The
solution was poured into saturated aqueous solutions of Na>S>0s (7.5 mL) and NaHCOs (7.5 mL), and
the mixture was stirred at room temperature for 1 h. The layers were separated, and the aqueous phase
was extracted with CH,Cl,. The combined organic extracts were washed with brine, dried, filtered,
and concentrated. Flash chromatography (97:3 hexane-Et,O) of the residue gave aldehyde 4 (623 mg,
90%) as a colorless oil: [a]**p +6.21 (¢ 0.97, CHCl);
: OH

TBOPSO "X\ (4R, 6S)-8-[(tert-Butyldiphenylsilyl)oxy]-6-methyl-1-octen-d-ol (en-5): (S.5)-
2-Allyl-1,3-bis-(4-bromobenzyl)-chlorooctahydro-2-(1H)-1,3,2-benzodiazasilole (Leighton reagent;
1.13 g, 2.03 mmol) and scandium triflate (41.7 mg, 85 umol) were added to a solution of aldehyde
ent-4 (603 mg, 1.7 mmol) in anhydrous CH>Cl, (17 mL). After stirring at O °C for 5 h and at room
temperature for 15 h, a TLC still showed starting material. More scandium triflate (40 mg, 81 umol)
was added and the mixture was stirred for an additional 5 h. Then, tetrabutylammonium fluoride (1.69
mL of a 1.0 M solution in THF, 1.69 mmol) was added, the resulting mixture was stirred at room
temperature for 30 min, and the solvent was evaporated. Flash chromatography (8:2 to 1:1 hexane-
CH.Cly) of the residue gave alcohol ent-5 (583 mg, 87%) as a colorless oil: [a]**p —=7.15 (¢ 1.02,
CHCI); IR (film): v = 3369, 2929, 1428 cm™; 8 4 (400 MHz; CDCl3; MesSi, COSY, g-HSQC) 0.87 (d,
J=6.8 Hz, 3H, CH3), 1.05 [s, 9H, (CHs)s], 1.32-1.38 (m, 3H, H-5, H-7), 1.70-1.77 (m, 1H, H-7), 1.77-
1.85 (m, 1H, H-6), 2.06-2.14 (m, 1H, H-3), 2.24-2.30 (m, 1H, H-3), 3.65-3.76 (m, 3H, H-4, H-8),
5.10-5.15 (m, 2H, H-1), 5.77-5.87 (m, 1H, H-2), 7.36-7.44 (m, 6H, ArH), 7.65-7.68 (m, 4H, ArH); dc
(100.6 MHz; CDCl3; MesSi) 19.2 [C(CHs)s], 20.5 (CH3), 26.4 (C-6), 26.8 [C(CH3)3], 39.1 (C-7), 42.1
(C-3), 44.3 (C-5), 62.0 (C-8), 68.6 (C-4), 118.0 (C-1), 127.5 (C-0), 129.5 (C-p), 133.8 (C-i), 135.5 (C-
2), 135.6 (C-m); HRMS (ESI-TOF) m/z [M + H]* Calcd for C,5H370,Si 397.2557, found 397.2550.

OH

TBDPSO/\/k/K/\ (4S,6R)-8-[ (tert-Butyldiphenylsilyl)oxy]-6-methyl-1-octen-4-o0l (5):
DBU (1.5 mL, 10.03 mmol) and allyltrichlorosilane (0.53 mL, 3.64 mmol) were successively added to
a cooled (0 °C) solution of diaminophenol 113 (976 mg, 3.34 mmol) in anhydrous CH>Cl, (11 mL),
and the mixture was stirred at room temperature for 1 h. The resulting mixture was recooled to 0 °C,
aldehyde 4 (1.08 g, 3.04 mmol) was added, and the solution was stirred at room temperature for 15 h.
After cooling the mixture to 0 °C, n-BusNF (3.04 mL of a 1 M solution in THF, 3.04 mmol) was
added, and the stirring was continued at room temperature for 40 min. The solution was concentrated,
and the resulting residue was chromatographed (6:4 to 1:1 hexane-CH>Cl») to afford alcohol § (925
mg, 77%): [a]**p +8.26 (¢ 1.02, CHCI;).

3 L. M. Suen, M. L. Steigerwald and J. L. Leighton, Chem. Sci., 2013, 4, 2413-2417.
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TBOPSO N (4R,6S)-4-[ (tert-Butyldimethylsilyl)oxy]-8-[ (tert-butyldiphenylsilyl)oxy]-
6-methyl-1-octene (ent-6): EtsN (0.46 mL, 3.28 mmol) and TBSOTf (0.47 mL, 2.05 mmol) were
added to a solution of alcohol ent-5 (348 mg, 0.82 mmol) in anhydrous CH,Cl, (6.8 mL) at =78 °C.
The mixture was stirred at =30 °C for 2 h and at room temperature for 18 h. The reaction was
quenched with saturated aqueous NaHCO3, and the resulting solution was extracted with CH>Cl,. The
combined organic extracts were washed with brine, dried, filtered, and concentrated. The resulting
residue was chromatographed (9:1 to 8:2 hexane-CH,Cl,) to give ens-6 (338 mg, 80%): [a]**p —6.21 (¢
1.0, CHCls); IR (film): v = 1640, 1472, 1428 cm™; § u (400 MHz; CDCl3; MesSi, COSY, g-HSQC)
0.04 (s, 3H, CHsSi), 0.05 (s, 3H, CH3S1), 0.85 (d, J = 6.8 Hz, 3H, CH3), 0.88 [s, 9H, (CHs)3], 1.05 [s,
9H, (CHs)3], 1.21-1.29 (m, 1H, H-5), 1.31-1.46 (m, 2H, H-7, H-5), 1.60-1.73 (m, 2H, H-6, H-7), 2.11-
2.17 (m, 1H, H-3), 2.22-2.28 (m, 1H, H-3), 3.63-3.72 (m, 2H, H-8), 3.74-3.80 (m, 1H, H-4), 5.00 (m,
1H, H-1), 5.02-5.05 (m, 1H, H-1), 5.77-5.88 (m, 1H, H-2), 7.36-7.45 (m, 6H, ArH), 7.66-7.69 (m, 4H,
ArH); 6c (100.6 MHz; CDCls; MesSi) -4.4 (CHsSi), -4.3 (CH3Si), 18.1 [C(CHs)s], 19.2 [C(CHs)s],
20.2 (CH3), 25.9 [C(CH3)3], 26.3 (C-6), 26.9 [C(CH3)s], 39.9 (C-7), 41.7 (C-3), 44.7 (C-5), 62.1 (C-3),
70.2 (C-4), 116.6 (C-1), 127.6 (CHAr), 129.5 (CHAr), 134.0 (C-i), 135.4 (C-2), 135.6 (CHAr); HRMS
(ESI-TOF) m/z [M + H]* Calcd for C31Hs510,Si, 511.3422, found 511.3440.

TBDPSO S (4S8,6R)-4-[(tert-Butyldimethylsilyl)oxy]-8-[(tert-butyldiphenylsilyl)oxy]-
6-methyl-1-octene (6) was prepared from alcohol 5 by the same procedure as described for ent-6.

Specific rotation of 6: [a]**p +5.68 (¢ 1.04, CHCl5).

Methyl acrylate : E coM : :
. NN e - AN Y
ent-6 Grubbs II, Cul TBDPSO N LVie DIBAL-H TBDPSO N oH
ent-7

(58,7S,E)-5-[ (tert-Butyldimethylsilyl)oxy]-9-[ (tert-butyldiphenylsilyl)oxy]-7-methyl-2-nonen-1-ol

(ent-T): Methyl acrylate (0.82 mL, 9.10 mmol), Grubbs 2™ generation catalyst (51.4 mg, 60.6 umol),
and Cul (17.3 mg, 91 umol) were added to a solution of alkene ent-6 (1.55 g, 3.03 mmol) in
anhydrous ethyl ether (32 mL). The mixture was heated at 40 °C for 4 h, cooled to room temperature,
and concentrated. The residue was purified by flash chromatography (7:3 to 1:1 hexane-CH>Cl>) to
give the unsaturated ester (1.61 mg, 94%) as a yellowish oil: [a]*’p =0.11 (¢ 2.2, CHCl5); IR (film): v =
1728, 1658, 1473 cm’'; du (400 MHz; CDCls, MesSi, COSY, g-HSQC) 0.03 (s, 3H, CH3Si), 0.04 (s,
3H, CHsSi), 0.84 (d, J = 6.4 Hz, 3H, CH3), 0.87 [s, 9H, (CHz3)3], 1.05 [s, 9H, (CH3)s], 1.26-1.35 (m,
2H, H-6 and H-8), 1.37-1.43 (m, 1H, H-6), 1.58-1.69 (m, 2H, H-7 and H-8), 2.20-2.28 (m, 1H, H-4),
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2.35-2.42 (m, 1H, H-4), 3.62-3.71 (m, 2H, H-9), 3.73 (s, 3H, OCH3), 3.81-3.87 (m, 1H, H-5), 5.83 (dt,
J=15.6, 1.2 Hz, 1H, H-2), 6.95-7.02 (m, 1H, H-3), 7.36-7.44 (m, 6H, ArH), 7.65-7.68 (m, 4H, ArH);
dc (100.6 MHz; CDCls; MesSi) -4.5 (CHsSi), -4.4 (CHsSi), 18.0 [C(CHz3)3], 19.2 [C(CHz3)3], 20.0
(CH3), 25.8 [C(CH3)s], 26.3 (C-7), 26.9 [C(CH3)s], 39.9 (C-8), 40.0 (C-4), 45.1 (C-6), 51.4 (OCHj3),
61.9 (C-9), 69.5 (C-5), 122.9 (C-2), 127.6 (CHAr), 129.5 (CHAr), 134.0 (C-i), 135.5 (CHAr), 146.4
(C-3), 166.8 (C-1); HRMS (ESI-TOF) m/z [M + Na]* Calcd for Cs3Hs:NaO4Si, 591.3296, found
591.3296.

DIBAL-H (6.22 mL of a 1.0 M solution in CH>Cl», 6.22 mmol) was added dropwise under an argon
atmosphere to a solution of the above ester (1.61 mg, 2.83 mmol) in anhydrous CH>Cl, (85 mL) at
—78° and the resulting mixture was stirred for 2 h. The temperature was raised to —30 °C, methanol
(2.5 mL) was added, and the mixture allowed to reach 0 °C. Saturated aqueous potassium sodium
tartrate (12 mL) was added, and the mixture was extracted with CH,Cl,. The combined organic
extracts were washed with brine, dried, filtered, and concentrated. Flash chromatography (9:1 hexane-
EtOAc) of the residue afforded alcohol ent-7 (1.53 g, quantitative) as a colorless oil: [a]**p —3.39 (¢
1.06, CHCl5); IR (film): v = 3351, 1589, 1471, 1427, 1112 cm™'; 8y (400 MHz; CDCls; MesSi, COSY,
g-HSQC) 0.03 (s, 3H, CHsSi), 0.04 (s, 3H, CH3Si), 0.84 (d, J = 6.8 Hz, 3H, CH3), 0.87 [s, 9H, (CH3)3],
1.04 [s, 9H, (CH3)s], 1.17-1.23 (m, 1H, H-4), 1.32-1.44 (m, 2H, H-4 and H-8), 1.59-1.71 (m, 2H, H-7
and H-8), 2.08-2.15 (m, 1H, H-6), 2.21-2.27 (m, 1H, H-6), 3.62-3.71 (m, 2H, H-9), 3.73-3.79 (m, 1H,
H-5), 4.07 (t, J = 4.6 Hz, 2H, H-1), 5.60-5.74 (m, 2H, H-2 and H-3), 7.35-7.44 (m, 6H, ArH), 7.65-
7.68 (m, 4H, ArH); dc (100.6 MHz; CDCls; MesSi) -4.4 (CHsSi), -4.3 (CH3Si), 18.1 [C(CH3)3], 19.2
[C(CH3)5], 20.2 (CH3), 25.9 [C(CH3)3], 26.3 (C-7), 26.9 [C(CH3)3], 40.0 (C-6 and C-8), 44.8 (C-4),
62.0 (C-9), 63.8 (C-1), 70.2 (C-5), 127.6 (CHAr), 129.5 (CHAr), 129.6 (C-2 or C-3), 131.2 (C-2 or C-
3), 135.5 (C-i), 135.6 (CHAr); HRMS (ESI-TOF) m/z [M + H]" Calcd for C3»Hs305Si, 541.3528,
found 541.3547.

oTBS QTBS
Methy| acrylate /\)\/‘\/\/CO M /\)\/k/\/\
e |
g Orubbs Il Cul oo N ~PMeDIBALH ppso -""0H

7

(S5R,7R,E)-5-[(tert-Butyldimethylsilyl)oxy]-9-[(tert-butyldiphenylsilyl)oxy]-7-methyl-2-nonen-1-ol
(7) was prepared from alkene 6 operating as in the above preparation of ent-7. Specific rotation of the
unsaturated ester [a]*’p + 0.10 (¢ 1.09, CHCI;). Specific rotation of alcohol 7: [a]**p + 3.25 (¢ 1.0,
CHCls).
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TBDPSO Lo (2R,3R,5S,7S)-5-[(tert-Butyldimethylsilyl)oxy]-9-[(tert-
butyldiphenylsilyl)oxy]-2,3-epoxy-7-methyl-1-nonanol (ens-8): Titanium isopropoxide (885 uL,
2.98 mmol) was added dropwise to a solution of diisopropyl (-)-tartrate (790 puL, 3.74 mmol) in
anhydrous CH>Cl (25 mL) containing 4A molecular sieves (500 mg) at —40 °C, and the mixture was
stirred for 30 min. Cumene hydroperoxide (1.84 mL, 9.94 mmol) and, after an additional 30 min, a
solution of alcohol ent-7 (1.34 g, 2.49 mmol) in CH>Cl, (10 mL) were added dropwise. The mixture
was stirred at —25 °C overnight. 10% Aqueous tartaric acid (100 mL) was added, and the mixture was
stirred at room temperature for 1 h. Et,O (10 mL) and H>O (10 mL) were added, the phases were
separated, and the aqueous layer was extracted with Et;O. The combined organic extracts were washed
with saturated aqueous NaHCOs and brine, dried, filtered, and concentrated. The residue was purified
by flash chromatography (9:1 hexane-EtOAc) to give epoxide ent-8 (1.24 mg, 90%) as a colorless oil:
[a]?p +23.5 (¢ 0.96, CHCl3); IR (film): v = 3444, 1589, 1471 cm™; 8u (400 MHz; CDCls; MesSi,
COSY, g-HSQC) 0.06 (s, 3H, CHsS1), 0,08 (s, 3H, CHsSi), 0.84 (d, J = 6.4 Hz, 3H, CH3), 0.89 [s, 9H,
(CHz3)3], 1.04 [s, 9H, (CH3)3], 1.30-1.40 (m, 2H, H-6 and H-8), 1.43-1.49 (m, 1H, H-6), 1.60-1.66 (m,
4H, H-4, H-7 and H-8), 2.91 (ddd, J = 4.6, 2.4, 2.4 Hz, 1H, H-2), 3.09 (ddd, J = 7.0, 5.2, 2.4 Hz, 1H,
H-3), 3.57-3.73 (m, 3H, OCHy), 3.87-3.96 (m, 2H, H-5 and OCH>), 7.35-7.42 (m, 6H, ArH), 7.65-7.67
(m, 4H, ArH); 6c (100.6 MHz; CDCls; MesSi) -4.6 (CHsSi), -4.3 (CHsSi), 18.0 [C(CH3)s], 19.2
[C(CH3)3], 19.9 (CH3), 25.9 [C(CHa3)3], 26.3 (C-7), 26.9 [C(CH3)3], 39.1 (C-4), 40.2 (C-8), 45.6 (C-6),
53.4 (C-3), 59.0 (C-2), 61.6 (OCH»), 61.9 (OCH»), 68.3 (C-5), 127.6 (CHAr), 129.5 (CHAr), 133.9
(C-i), 135.5 (CHAr); HRMS (ESI-TOF) m/z [M + H]* Calcd for C3Hs304Si> 557.3477, found
557.3470.

OTBS
TBDPSOA)\/'\/%AOH (25,3S,5R,7R)-5-[ (tert-Butyldimethylsilyl)oxy]-9-[ (tert-
butyldiphenylsilyl)oxy]-2,3-epoxy-7-methyl-1-nonanol (8) was prepared from alcohol ens-7
operating as in the above preparation of epoxide ent-8, but using diisopropyl (+)-tartrate. Specific

rotation of 8: [a]**p —24.6 (¢ 0.97, CHCI5).

oTBS_

TBDPSO” " """ oH

OH (25,35,58,75)-5-[(tert-Butyldimethylsilyl)oxy]-9-[ (fert-
butyldiphenylsilyl)oxy]-3,7-dimethyl-1,2-nonadiol (en#-9): AlMes (540 uL of a 2.0 M solution in
hexanes, 1.08 mmol) was added dropwise to a solution of epoxide ent-8 (200 mg, 0.36 mmol) in

anhydrous hexane (1.5 mL) containing anhydrous Na>SO4 (100 mg) at 0 °C. After stirring for 1 h, the
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mixture was poured into saturated aqueous NaHCO3 and potassium sodium tartrate (1:1, 4 mL) and
extracted with EtOAc. The combined organic extracts were washed with brine, dried, filtered, and
concentrated. The residue was purified by flash chromatography (CH,Cl,) to give diol ent-9 (160 mg,
66%) as a colorless oil: [a]??p +3.10 (¢ 1.0, CHCL;).IR (film): v = 3384, 1447, 1427, 1255, 1112, 1086
cm™; 84 (400 MHz; CDCls; MesSi, COSY, g-HSQC) 0.09 (s, 3H, CH3Si), 0.11 (s, 3H, CH3Si), 0.84
(d, J = 6.8 Hz, 3H, CHj3), 0.85 (d, J = 6.4 Hz, 3H, CH3), 0.90 [s, 9H, (CHz3)3], 1.04 [s, 9H, (CH3)s],
1.28-1.39 (m, 2H, H-4 and H-6), 1.56-1.70 (m, 4H, H-4, H-6 and H-8), 1.76-1.83 (m, 1H, H-3), 3.34
(ddd, J = 8.0, 8.0, 3.0 Hz, 1H, H-2), 3.43-3.51 (m, 1H, H-1 or H-9), 3.65-3.75 (m, 3H, H-1 and H-9),
3.94-3.99 (m, 1H, H-5), 7.36-7.44 (m, 6H, ArH), 7.65-7.68 (m, 4H, ArH); d¢c (100.6 MHz; CDCls;
MesSi) -4.6 (CHsSi), -4.5 (CHsSi), 18.0 (CH3), 18.0 [C(CHz3)3], 19.2 [C(CH3)s], 19.4 (CH3), 25.8
[C(CH3)5], 26.3 (C-7), 26.9 [C(CH3)3], 32.2 (C-3), 40.4 (C-4), 42.0 (C-8), 43.2 (C-6), 61.7 (OCH>),
64.9 (OCHy), 69.8 (C-5), 75.9 (C-2), 127.6 (CHAr), 129.5 (CHAIr), 133.9 (C-i), 134.0 (CHAr); HRMS
(ESI-TOF) m/z [M + H]* Calcd for C33Hs5704Si, 573.3790, found 573.3789.

OTBS

TBDPSO/\)\/'\)\:/\OH

OH (2R,3R,5R,7R)-5-[(tert-Butyldimethylsilyl)oxy]-9-[ (tert-
butyldiphenylsilyl)oxy]-3,7-dimethyl-1,2-nonadiol (9) was prepared from epoxide 8 operating as in
the above preparation of diol enr-9. Specific rotation of 9: [a]**p-2.96 (¢ 1.06, CHCl3).

:  OTBS:
TBDPSOW (38,55,75)-5-[(tert-Butyldimethylsilyl)oxy]-9-[ (tert-
butyldiphenylsilyl)oxy]-3,7-dimethyl-1-nonene (ent-10): PhsP (740 mg, 2.82 mmol), imidazole (192
mg, 2.82 mmol), and I, (537 mg, 2.12 mmol) were added to a stirred solution of diol ent-9 (404 mg,
0.71 mmol) in anhydrous CH>Cl, (3.4 mL) at O °C, and the mixture was stirred at room temperature
for 5 h. The reaction was quenched by addition of saturated aqueous NaHCOs3, and the mixture was
extracted with CH>Cl,. The combined organic extracts were washed with brine, dried, filtered, and
concentrated. The residue was dissolved in Et;O cooled with an ice bath and filtered to remove Phs;PO.
The organic solvent was evaporated, and the resulting residue was chromatographed (Biotage®, 95:5
to 60:40 hexane-CH>Cl,) to afford compound ent-10 (339 mg, 89%) as a colorless oil: [a]*’p + 17.8 (¢
1.01, CHCl3); IR (film): v = 1640, 1472, 1427, 1112 cm™'; 8u (400 MHz; CDCl3; MesSi, COSY, g-
HSQC) 0.02 (s, 3H, CH3Si1), 0.04 (s, 3H, CHsSi), 0.81 (d, J = 6.4 Hz, 3H, CH3), 0.88 [s, 9H, (CH3)3],
0.98 (d, J = 6.8 Hz, 3H, CHa), 1.04 [s, 9H, (CH3)s], 1.20-1.26 (m, 1H, H-4 or H-6), 1.27-1.36 (m, 2H,
H-4 or H-6 and H-8), 1.37-1.46 (m, 2H, H-4 or H-6), 1.56-1.61 (m, 1H, H-8), 1.63-1.68 (m, 1H, H-7),
2.28-2.37 (m, 1H, H-3), 3.63-3.75 (m, 3H, H-5 and H-9), 4.91-4.99 (m, 2H, H-1), 5.67 (ddd, J = 7.6,
10.4, 17.2 Hz, 1H, H-2), 7.35-7.44 (m, 6H, ArH), 7.66-7.68 (m, 4H, ArH); d¢c (100.6 MHz; CDCls;
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Me.Si) -4.2 (CHsSi), -3.9 (CH5S1), 18.1 [C(CH3)s], 19.2 [C(CH3)s], 20.0 (CH3), 21.4 (CH3), 26.0
[C(CHs)3], 26.3 (C-7), 26.9 [C(CHs)s], 34.1 (C-3), 40.4 (C-8), 44.3 (C-4 or C-6), 45.7 (C-4 or C-6),
62.0 (C-9), 68.9 (C-5), 112.7 (C-1), 127.6 (CHAr), 129.5 (CHAr), 134.1 (C-i), 135.6 (CHAr), 144.6
(C-2); HRMS (ESI-TOF) m/z [M + NH4]" Calcd for C33HssNO-Siz 556.4001, found 556.3997.

TBDPSO 7 (3R,5R,7R)-5-[(tert-Butyldimethylsilyl)oxy]-9-[ (tert-butyldiphenylsilyl)-
oxy]-3,7-dimethyl-1-nonene (10)

Method A: Compound 10 was prepared from diol 9 operating as in the above preparation of ent-10.
Specific rotation of alkene 10: [o]**p — 17.0 (¢ 1.01, CHCl5).

Method B:
(R) s
/\:/\B/O
12 R 3 OH OTBS
PhBCly, K,CO /\/'\/k/k/ TBSOTf /\)\)\/’\/
2= TBDPSO ANTRNTRN  — > TBDPSO (RNTRTR)

13 10

PhBClI; (530 pL, 4.1 mmol) and K,COs (2.24 g, 16.2 mmol) were added under an argon atmosphere to
a solution of boronate 12* (1.25 mg, 8.2 mmol) in CH>Cl, (23 mL) at room temperature. Then, a
solution of aldehyde 4 (959 mg, 2.7 mmol) in CH,>Cl, (4 mL) was added, and the mixture was stirred
at room temperature for 17 h. The solution was quenched by adding 3M aqueous NaOH (24 mL) and
extracted with ethyl acetate. The combined organic extracts were washed with brine, dried, filtered,
and concentrated. The resulting residue was chromatographed (3:7 to 1:1 hexane-CH:Cl») to give
(3R,5R,7R)-9-[(tert-Butyldiphenylsilyl)oxy]-3,7-dimethyl-1-nonen-5-0l (13) (870 mg, 76%) as a
colorless oil: [0]**p —2.41 (c 0.99, CHCL); IR (film): v = 3406, 1428, 1313, 1111 cm™"; &u (400 MHz;
CDCls; MesSi, COSY, g-HSQC) 0.85 (d, J =6.8 Hz, 3H, CHa3), 1.01 (d, J = 6.8 Hz, 3H, CH3), 1.05 [s,
9H, (CHs)3], 1.31-1.39 (m, 5H, H-4, H-6, H-8), 1.60-1.68 (m, 1H, H-4), 1.74-1.83 (m, 1H, H-7), 2.38-
2.45 (m, 1H, H-3), 3.65-3.76 (m, 3H, H-5 and H-9), 4.97 (ddd, J = 10.2, 1.9, 0.8 Hz, 1H, H-1), 5.03
(ddd, J =17.2, 1.9, 1.0 Hz, 1H, H-1), 5.67 (ddd, J = 17.2, 10.2, 8.4 Hz, 1H, H-2), 7.36-7.43 (m, 6H,
ArH), 7.66-7.68 (m, 4H, ArH); 6c (100.6 MHz; CDCls; MesSi) 19.2 [C(CH3)3], 20.5 (CH3), 21.3
(CH3), 26.3 (C-7), 26.9 [C(CH3)3], 34.7 (C-3), 39.2 (C-4), 44.4 (C-6 or C-8), 45.5 (C-6 or C-8), 62.1

4 Reagent 12 was prepared (5 steps, 59% vyield) following the original procedure,*b with two modifications: i) in the
first step, 1-propenylboronic acid was quantitatively prepared by hydrolysis (silica gel and water) of the corresponding
potassium trifluoroborate*: instead of hydroboration of propine; ii) the lithium halocarbenoid, needed for the
homologation of the cyclopropylboronate in the last step, was generated (75%) by reaction with MeLi-LiBr4d instead of
with n-Buli. (a) H. Lin, W. Pei, H. Wang, K. N. Houk and I. J. Krauss, J. Am. Chem. Soc., 2013, 135, 82-85; (b) H. Lin, L.
Tian and I. J. Krauss, J. Am. Chem. Soc., 2015, 137, 13176-13182; (c) G. A. Molander, L. N. Cavalcanti, B. Canturk, P.-S.
Pan and L. E. Kennedy, J. Org. Chem., 2009, 74, 7364-7369; (d) S. Monticelli, M. Rui, L. Castoldi, G. Missere and V.
Pace, Monatsh. Chem., 2018, 149, 1285-1291.

S8



(C-9), 67.6 (C-5), 113.4 (C-1), 127.6 (CHAr), 129.5 (CHAr), 134.0 (C-i), 135.6 (CHAr), 144.2 (C-2);
HRMS (ESI-TOF) m/z [M + H]* Calcd for C»7H410,Si 425.2870, found 425.2867.

Operating as in the preparation of ent-6, from alcohol 13 (450 mg, 1.1 mmol) in CH>Cl> (9.5 mL),
Et:N (610 pL, 4.3 mmol), and TBSOTT (620 uL, 2.71 mmol), alkene 10 (458 mg, 80%) was obtained
after flash chromatography (85:15 hexane-CH>CL).

oTBS NaOHMeON otBs H OTBS
a e
TBDPSO = HO™ 7 o Z

10 14

(3S,5R,7R)-5-[ (tert-Butyldimethylsilyl)oxy]-3,7-dimethyl-8-nonen-1-al (14): A solution of 10 (458
mg, 0.85 mmol) in 10% NaOH-MeOH (8.5 mL) was stirred at 78 °C for 5 h. Then, additional 10%
NaOH-MeOH (8.5 mL) was added, and the solution was heated at reflux overnight. CH>Cl, (20 mL)
was added and the phases were separated. The organic layer was washed with water and brine, dried,
filtered, and concentrated. Flash chromatography (hexane to 9:1 hexane-EtOAc) of the residue
afforded the primary alcohol (230 mg, 90%) as a colorless oil. [a]**p —25.2 (¢ 0.8, CHCI5); IR (film): v
= 3345, 1639 cm’!; 8y (400 MHz; CDCls; MesSi, COSY, g-HSQC) 0.05 (s, 6H, SiCH3), 0.89 [s, 9H,
(CH3)3], 0.89 (d, J = 6.4 Hz, 3H, CH3), 0.99 (d, J = 6.8 Hz, 3H, CH3), 1.29-1.47 (m, 5H, H-4, H-6 and
H-8), 1.58-1.67 (m, 2H, H-2 and H-3), 2.29-2.36 (m, 1H, H-7), 3.65-3.71 (m, 2H, H-1), 3.72-3.79 (m,
1H, H-5), 4.92-5.00 (m, 2H, H-9), 5.68 (ddd, J = 17.6, 10.2, 7.6 Hz, 1H, H-8); d¢c (100.6 MHz; CDCls;
Me.Si) -4.2 (SiCH3), -3.9 (SiCH3), 18.1 [C(CHa)s], 20.0 (C-3CHa), 21.2 (C-7CH3), 25.9 [C(CHa3)s5],
26.3 (C-3), 34.1 (C-7), 404 (C-2), 44.3 (C-4 or C-6), 45.6 (C-4 or C-6), 60.9 (C-1), 68.8 (C-5), 112.8
(C-9), 144.6 (C-8); HRMS (ESI-TOF) m/z [M + H]* Calcd for Ci7H370,Si 301.2557, found 301.2558.

Dess-Martin periodinane (635 mg, 1.5 mmol) and NaHCOs3 (285 mg, 3.39 mmol) were added to a
solution of the above alcohol (300 mg, 0.99 mmol) in CH,Cl, (21 mL) at O °C. The mixture was stirred
at room temperature for 1.5 h and concentrated. The resulting residue was chromatographed (hexane
to 9:1 hexane-EtOAc) to afford aldehyde 14 (274 mg, 92%) as a yellowish oil: [a]**p -23.9 (¢ 0.91,
CHCl); IR (film): v = 2857, 2709, 1728, 1641 cm™'; 8u (400 MHz; CDCl3; MesSi, COSY, g-HSQC)
0.04 (s, 3H, SiCHs), 0.05 (s, 3H, SiCH3), 0.89 [s, 9H, (CH3)s], 0.95 (d, J = 6.4 Hz, 3H, CH3), 0.99 (d, J
= 6.8 Hz, 3H, CH3), 1.35-1.49 (m, 4H, H-4, H-6), 2.13-2.19 (m, 1H, H-3), 2.23 (dd, J = 8.0, 2.0 Hz,
1H, H-2), 2.28-2.33 (m, 1H, H-7), 2.44-2.51 (m, 1H, H-2), 3.72-3.78 (m, 1H, H-5), 4.93 (ddd, J =
104, 2.0, 0.8 Hz, 1H, H-9), 4.98 (ddd, J = 17.2, 2.0, 0.8 Hz, 1H, H-9), 5.63-5.72 (ddd, J = 17.2, 10.4,
8.0 Hz, 1H, H-8), 9.75 (dd, J = 2.0, 1.6 Hz, 1H, CHO); éc (100.6 MHz; CDCl3; MesSi) -4.1 (SiCHz), -
4.0 (SiCHs), 18.1 [C(CHz3)s3], 20.5 (CHs), 21.1 (CH3), 24.8 (C-3), 25.9 [C(CH3)3], 32.4 (C-7), 44.2 (C-4
or C-6),44.9 (C-4 or C-6), 51.2 (C-2), 68.2 (C-5), 112.8 (C-9), 144.4 (C-8), 202.6 (CO); HRMS (ESI-
TOF) m/z [M + H]* Calcd for C17H350,S1 299.2401, found 299.2392.
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OTBS
7
COMe Methyl (S5R,7R,9R,Z)-7-[(tert-Butyldimethylsilyl)oxy]-5,9-dimethyl-2,10-
undecadienoate (15): Potassium bis(trimethylsilyl)amide (1.51 mL of a 0.5 M solution in toluene,
0.76 mmol) and (CF;CH>0),P(O)CH>CO:Me (160 pL, 0.76 mmol) were added to a solution of 18-
crown-6 (200 mg, 0.76 mmol) in anhydrous THF (14.7 mL) at —78 °C. After stirring the solution at
this temperature for 15 min, a solution of aldehyde 14 (112 mg, 0.38 mmol) in anhydrous THF (4.2
mL) was added dropwise, and the stirring was continued overnight. The reaction was quenched by the
addition of saturated aqueous NH4Cl, and the resulting mixture was extracted with EtOAc. The
combined organic extracts were dried, filtered, and concentrated. Flash chromatography (8:2 hexane-
CH,Cl,) of the residue afforded methyl ester 15 (118 mg, 88%): [a]**p —18.6 (¢ 0.98, CHCl5); IR
(film): v = 1727, 1644, 1173 cm'; 84 (400 MHz; CDCls; MesSi, COSY, g-HSQC) 0.04 (s, 3H,
SiCHj3), 0.05 (s, 3H, SiCHj3), 0.88 [s, 9H, (CHs)s], 0.90 (d, J = 6.8 Hz, 3H, CH3), 0.98 (d, J = 6.8 Hz,
3H, CHs), 1.30-1.37 (m, 2H, H-6 or H-8), 1.39-1.49 (m, 2H, H-6 and H-8), 1.64-1.72 (m, 1H, H-5),
2.28-2.35 (m, 1H, H-9), 2.53-2.67 (m, 2H, H-4), 3.71 (s, 3H, OCHz), 3.72-3.78 (m, 1H, H-7), 4.93
(ddd, J=10.0, 1.8, 0.8 Hz, 1H, H-11), 4.97 (ddd, J = 17.5, 1.8, 1.2 Hz, 1H, H-11), 5.68 (ddd, J = 17.5,
10.0, 7.3 Hz, 1H, H-10), 5.83 (dt, J = 11.5, 1.7 Hz, 1H, H-2), 6.22 (ddd, J = 11.5, 8.0, 7.4 Hz, 1H, H-
3); dc (100.6 MHz; CDCls; MesSi) -4.2 (SiCHz3), -4.0 (SiCH3), 18.1 [C(CH3)3], 19.9 (C-5CH3), 21.2
(C-9CHz), 26.0 [C(CHs)s], 29.8 (C-5), 34.1 (C-9), 36.2 (C-4), 44.4 (C-6 or C-8), 45.1 (C-6 or C-8),
51.0 (OCH3), 68.7 (C-7), 112.7 (C-11), 120.2 (C-2), 144.6 (C-10), 149.4 (C-3), 166.9 (CO); HRMS
(ESI-TOF) m/z [M + H]" Calcd for C20Hz3003Si 355.2663, found 355.2656.

OTBS
=

COOH (5R,7R,9R,Z)-7-[(tert-Butyldimethylsilyl)oxy]-5,9-dimethyl-2,10-
undecadienoic acid (16): LIOHH,O (166 mg of a 56% w/w, 2.22 mmol) was added to a solution of
methyl ester 15 (175 mg, 0.49 mmol) in THF:MeOH:H,O (19 mL:4 mL:11 mL) at O °C, and the
mixture was stirred at room temperature for 15 h. The temperature was lowered to 0 °C, additional
LiOH-H>O (74 mg of a 56% w/w, 0.99 mmol) was added, and the mixture was stirred at room
temperature for 5 h. The mixture was extracted with CH,Cl,, and the combined organic extracts were
dried, filtered, and concentrated. Flash chromatography (hexane to 8:2 hexane-EtOAc) of the residue
afforded carboxylic acid 16 (122 mg, 73%) as a yellowish oil: [a]**p —10.9 (¢ 0.5, CHCl5); IR (film): v
= 2957, 1698, 1640, 1462, 1252 cm™; 8u (400 MHz; CDCls; MesSi, COSY, g-HSQC) 0.04 (s, 3H,
SiCHj3), 0.05 (s, 3H, SiCHs), 0.88 [s, 9H, (CHs)s], 0.90 (d, J = 6.8 Hz, 3H, C-5CH3), 0.99 (d, J = 6.4
Hz, 3H, C-9CH3), 1.32-1.38 (m, 2H, H-6), 1.39-1.49 (m, 2H, H-8), 1.66-1.74 (m, 1H, H-5), 2.28-2.35
(m, 1H, H-9), 2.59-2.63 (m, 2H, H-4), 3.72-3.79 (m, 1H, H-7), 4.91-4.99 (m, 2H, H-11), 5.68 (ddd, J =
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17.6, 10.2, 7.4 Hz, 1H, H-10), 5.85 (dt, J = 11.6, 1.6 Hz, 1H, H-2), 6.34 (dt, J = 11.6, 7.6 Hz, 1H, H-
3); dc (100.6 MHz; CDCls; MesSi) -4.1 (SiCHs), -3.9 (SiCHj3), 18.1 [C(CHz3)3], 19.9 (C-5CH3), 21.1
(C-9CHa), 25.9 [C(CHs3)3], 29.8 (C-5), 34.1 (C-9), 36.4 (C-4), 44.4 (C-6), 45.0 (C-8), 68.7 (C-7), 112.7
(C-11), 19.7 (C-10), 144.5 (C-2), 151.8 (C-3), 170.6 (COOH); HRMS (ESI-TOF) m/z [M + H]" Calcd
for C19H3503S1 339.2361, found 339.2369.

Z-unsaturated ester (18): Diisopropyl azodicarboxylate (120 uL, 0.59
mmol) was added to a solution of alcohol 17° (59 mg, 0.24 mmol) and carboxylic acid 16 (99 mg, 0.29
mmol) in anhydrous THF (1.5 mL). The solution was cooled to 0 °C, and PPhs (154 mg, 0.59 mmol)
was added. After stirring at room temperature for 18 h under an argon atmosphere, the reaction was
quenched with H,O and the resulting mixture was extracted with EtOAc. The organic layer was
washed with brine, dried, filtered, and concentrated. Flash chromatography (hexane to 8:2 hexane-
CH,Cl,) of the residue afforded unsaturated ester 18 (70 mg, 51%) as a colorless oil: [a]**p —58.2 (¢
2.3, CHCls); 6u (400 MHz; CDCls; MesSi, COSY, g-HSQC) 0.04 (s, 3H, SiCHz), 0.05 (s, 3H, SiCHs),
0.88 [s, 9H, (CHz3)3], 0.89 (d, J = 6.8 Hz, 3H, CHz3), 0.98 (d, J = 6.8 Hz, 3H, CHz3), 1.03 (d, J/ = 6.4 Hz,
3H, CHj3), 1.29-1.37 (m, 2H, H-6), 1.39-1.48 (m, 2H, H-8), 1.64-1.72 (m, 1H, H-9), 2.50-2.66 (m, 2H,
H-4), 3.72-3.78 (m, 1H, H-7), 4.91-4.99 (m, 2H, H-11), 5.05-5.11 (m, 2H, H-6’), 5.18 (t, J = 6.6 Hz,
1H, H-3"), 5.63-5.76 (m, 2H, H-10 and H-5"), 5.81 (dt, J=11.5, 1.8 Hz, 1H, H-2), 6.24 (ddd, J = 11.5,
8.0, 7.2 Hz, 1H, H-3), 6.40 (dd, J = 14.4, 0.8 Hz, 1H, H-1"), 6.49 (dd, J = 14.4, 6.8 Hz, 1H, H-2"); dc
(100.6 MHz; CDCls; MesSi) -4.1 (SiCHs), -3.9 (SiCHzs), 154 (C-4’CHs), 18.1 [C(CH3)3], 19.9 (C-
5CH3), 21.2 (C-9CH3), 25.9 [C(CH3)s], 29.8 (C-5), 34.1 (C-9), 36.4 (C-4), 41.3 (C4’), 44.4 (C-6),
45.1 (C-8), 68.7 (C-7), 77.9 (C-3°), 80.3 (C-1°), 112.7 (C-11), 116.2 (C-6°), 120.1 (C-2), 138.6 (C-5°),
142.1 (C-2’), 144.5 (C-10), 150.1 (C-3), 165.2 (C-1); HRMS (ESI-TOF) m/z [M + H]* Calcd for
Ca6Has103S1 561.2255, found 561.2255.

Macrolide 19: Second-generation Hoveyda-Grubbs catalyst (12 mg, 19.4
umol) was added to a solution of ester 18 (23 mg, 64.6 pmol) in anhydrous toluene (26 mL) at room

temperature, and the resulting mixture was heated at 80 °C for 3 h. The solvent was evaporated, and

5 H. Fuwa, T. Suzuki, H. Kubo, T. Yamori and M. Sasaki, Chem. Eur. J., 2011, 17, 2678-2688.
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the resulting residue was chromatographed (hexane to 8:2 hexane-CH>Cl,) to afford macrolide 19 (3.4
mg, 16%), cyclooctene 20 (2.7 mg, 25%), and unsaturated ester 18 (6 mg). Macrolide 19: [a]**p —60.8
(c 0.51, CHCl); ou (400 MHz; CDCls; MesSi, COSY, g-HSQC) 0.09 (s, 3H, SiCHj3), 0.13 (s, 3H,
SiCH3), 0.87 [s, 9H, (CH3)3], 0.89 (d, J = 6.8 Hz, 3H, CH3), 0.92 (m, 1H, H-6 or H-8), 0.96 (d, J = 6.8
Hz, 3H, CHs), 1.00 (d, J = 7.2 Hz, 3H, CH3), 1.05-1.11 (m, 1H, H-6 or H-8), 1.28-1.37 (m, 2H, H-6
and H-8), 1.95 (ddd, J = 14.4, 6.0, 2.8 Hz, 1H, H-4), 2.01-2.09 (m, 1H, H-5), 2.14-2.25 (m, 2H, H-9
and H-12), 3.43-3,48 (m, 1H, H-7), 3.62 (ddd, J = 14.4, 12.6, 4.2 Hz, 1H, H-4), 5.03 (dd, J = 15.2,9.2
Hz, 1H, H-11), 5.11-5.17 (m, 2H, H-10 and H-13), 5.84 (dd, J = 11.6, 2.8 Hz, 1H, H-2), 6.23 (td, J =
11.6, 4.2 Hz, 1H, H-3), 6.45 (d, J = 14.4 Hz, 1H, H-15), 6.52 (dd, J = 14.4, 7.6 Hz, 1H, H-14); 6c
(100.6 MHz; CDCl3; MesSi) -3.4 (SiCHs), -3.2 (SiCH3), 17.4 (CH3), 18.4 [C(CH3)s3], 20.1 (CH3), 22.6
(CH3), 26.0 [C(CH3)3], 27.5 (C-12), 31.2 (C-4), 34.6 (C-5 or C-9), 42.3 (C-5 or C-9), 44.7 (C-6 or C-
8), 47.6 (C-6 or C-8), 68.4 (C-7), 77.6 (C-13), 80.8 (C-15), 121.5 (C-2), 131.0 (C-10), 138.3 (C-11),
143.3 (C-14), 146.4 (C-3), 164.8 (C-1). HRMS (ESI-TOF) m/z [M + H]" Calcd for C4H4IO;3Si
533.1942, found 533.1931. Cyclooctene 20: éu (400 MHz; CDClI3; MesSi, COSY, g-HSQC) 0.05 (s,
3H, SiCHz3), 0.05 (s, 3H, SiCH3), 0.86 (d, J = 6.8 Hz, 3H, CH3), 0.88 [s, 9H, (CH3);], 1.03 (d, /= 6.4
Hz, 3H, CH3), 1.36-1.45 (m, 1H, H-4 or H-6), 1.51-1.56 (m, 1H, H-4 or H-6), 1.61-1.71 (m, 2H, H-4
and H-6), 1.78-1.83 (m, 1H, H-8), 1.86-1.94 (m, 1H, H-7), 2.38-2.45 (m, 1H, H-8), 2.46-2.52 (m, 1H,
H-3), 3.64 (ddd, J = 10.4, 7.6, 3.0 Hz, 1H, H-5), 5.39 (dd, J = 6.4, 10.4 Hz, 1H, H-1 or H-2) 5.43-5.48
(m, 1H, H-1 or H-2); &¢ (100.6 MHz; CDCl3; MesSi) -4.6 (SiCH3), 18.2 [C(CH3)3], 21.2 (CH3), 23.3
(CHs), 25.9 [C(CH3)s], 28.8 (C-3), 30.8 (C-7), 31.3 (C-8), 44.9 (C-4 or C-6), 48.8 (C-4 or C-6), 73.3
(C-5), 124.3 (C-1), 138.2 (C-2); HRMS (ESI-TOF) m/z [M + H]" Calcd for CisH330Si 269.2295,
found 269.2282.

OTBS \)\/OH
AN
PPh3, DIAD

COOH
16

Macrolactone 22: Diisopropyl azodicarboxylate (95 puL, 0.48 mmol) was added under an argon
atmosphere to a solution of commercial 2-methyl-4-penten-1-ol (25 puL, 0.24 mmol) and carboxylic
acid 16 (100 mg, 0.29 mmol) in anhydrous THF (1.5 mL). The solution was cooled to 0 °C and PPhs;
(127 mg, 0.48 mmol) was added. After stirring at room temperature for 18 h, the reaction was
quenched with H>O and the resulting mixture was extracted with EtOAc. The organic phase was
washed with brine, dried, filtered, and concentrated. Flash chromatography (hexane to 9:1 hexane-
EtOAc) of the residue afforded Z-unsaturated ester 21 (70 mg, 66%) as a mixture of C-2’epimers
indistinguishable by NMR: 6y (400 MHz; CDCls; MesSi, COSY, g-HSQC) 0.04 (s, 3H, SiCH3), 0.05
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(s, 3H, SiCH3), 0.88 [s, 9H, (CHz3)s3], 0.89 (d, J = 6.8 Hz, 3H, CH;-HS5), 0.98 (d, J = 6.8 Hz, 3H, CH:-
H9), 1.06 (d, J = 6.8 Hz, 3H, CH3-H2’), 1.29-1.37 (m, 2H, H-6), 1.39-1.48 (m, 2H, H-8), 1.63-1.74
(m, 1H, H-5), 2.28-2.35 (m, 1H, H-9), 2.51-2.66 (m, 3H, H-4 and H-2"), 3.72-3.78 (m, 1H, H-7), 3.95-
4.07 (m, 2H, H-1"), 4.91-4.99 (m, 2H, H-11), 5.03-5.11 (m, 2H, H-4’), 5.63-5.79 (m, 2H, H-10 and H-
3%), 5.81-5.85 (m, 1H, H-2), 6.17-5.23 (m, 1H, H-3); 6c (100.6 MHz; CDCl3; Me4Si) -4.2 (SiCHz), -3.9
(SiCH3), 16.5 (CH;3-C2’), 18.1 [C(CHs)s], 19.9 (CH3-C5), 21.2 (CH3-C9), 25.9 [C(CHs)s], 29.9 (C-5),
34.1 (C-9), 36.3 (C-4), 369 (C-2’), 44.4 (C-6), 45.1 (C-8), 67.9 (C-1"), 68.7 (C-7), 112.7 (C-11),
114.9 (C-4’), 120.5 (C-2), 140.2 (C-3’), 144.6 (C-10), 149.1 (C-3), 166.5 (C-1).

Second-generation Grubbs catalyst (18 mg, 21 pmol) was added to a stirred solution of ester 20 (43
mg, 0.11 mmol) in anhydrous CH>Cl> (44 mL) at room temperature, and the resulting mixture was
heated at reflux for 3 h. The solvent was evaporated, and the resulting residue was chromatographed
(8:2 hexane-CH,Cl,) to afford macrolactone 22 (15 mg, 38%) as a mixture of C-12 epimers, and
cyclooctene 20 (14.4 mg, 50%): 22: 6u (400 MHz; CDCls; MesSi, COSY, g-HSQC, from a mixture of
Ci2 epimers) 0.04 (s, 3H, SiCHs), 0.05 (s, 3H, SiCH3), 0.06 (s, 3H, SiCH3), 0.07 (s, 3H, SiCH3), 0.87
[s, 9H, (CHz3)3], 0.88 [s, 9H, (CH3)3], 0.90 (d, J = 6.8 Hz, 3H, CH3), 0.94-0.96 (m, 12H, 4CH3), 1.03
(d, J = 6.8 Hz, 3H, CH3), 1.47-1.58 (m, 4H, H-4 and 2H, H-6), 1.80-1.88 (m, 1H, H-5 and 2H, H-8),
2.22-2.31 (m, 1H, H-5 and 2H, H-9), 2.36-2.40 (m, 2H, H-8), 2.53-2.60 (m, 2H, H-12), 3.59-3.71 (m,
2H, H-7), 3.91-3.96 (dd, J = 11.0, 8.8 Hz, 2H, H-13 minor), 4.18-4.24 (m, 2H, H-13 major), 4.98-5.04
(dd, J = 15.2, 8.8 Hz, 1H, H-10 minor), 5.01-5.12 (dd, J = 15.2, 8.8 Hz, 1H, H-11 minor), 5.22-5.28
(dd, J = 16.0, 6.8 Hz, 1H, H-10 major), 5.36-5.42 (dd, J = 16.0, 7.2 Hz, 1H, H-11 major), 5.67-5.74
(m, 2H, H-2), 6.88-7.02 (m, 2H, H-3); 6c (100.6 MHz; CDCl3; MesSi). Data of the major diastereomer
from a mixture of C-12 epimers: -3.4 (SiCHz3), 16.2 (CHs), 18.3 [C(CH3)s], 20.6 (CH3), 24.2 (CH3),
26.0 [C(CH3)3], 31.6 (C-5), 32.2 (C-9), 36.4 (C-12), 42.4 (C-8), 47.7 (C-4), 48.4 (C-6), 67.0 (C-13),
71.4 (C-7), 121.3 (C-2), 129.8 (C-10), 136.1 (C-11), 148.6 (C-3), 165.8 (C-1); Data of the minor
diastereomer from a mixture of C-12 epimers: 6 -3.2 (SiCH3), -2.8 (SiCHs3),16.8 (CH3), 18.4
[C(CH3)3], 22.6 (CH3), 24.2 (CH3), 25.9 [C(CH3)3], 30.4 (C-5), 34.6 (C-9), 37.4 (C-12), 42.4 (C-8),
47.7 (C-4), 48.4 (C-6), 67.6 (C-13), 71.3 (C-7), 121.6 (C-2), 131.7 (C-10), 138.5 (C-11), 149.5 (C-3),
165.7 (C-1); HRMS (ESI-TOF) m/z [M + H]" Calcd for C,,H4:03Si 381.2819, found 381.2818.
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8200~
8800~

1680\
807
ewo’
sb0'T "
85TT~_
SHET ~
L9E°T \
b1

28517
891/

$02T
szt~
shET—
vz

$29°€
LoLe /
seLe /
808'€
$T8€

BEB'E
£68'E
898'€.

608'S
8's W.
S18'S

8b8'S
158's

SS8'S

SP6'9
+96'9
£86'9 7~
200°L
oL
SSEL —
L
1S9'LA\_
SL9L—

A COzMe

i

TBDPSO

L

Ll

e

8T
0°E

0°E
ﬂmm.w

=88
ST

Fsee

Fozt
Feen

T

0c
Byer

T

Fezt

Fs6€

1.5 1.0

2.0

3.0

f1 (ppm)

5.0

13C NMR (100.6 MHz, CDCl3)

SSb'p-
faa ol v

82081~
et~
o100z~
TE8'ST
siwoe 7
sooc/

9£8'6E
1L6'6E N.
81T’k —

09€°1S —

S06°'19 —
62569 —

0002 —

9s8'2e1 =
€85°L2T ~
£25°621 —
900°€T

SESSET

6TH'9PT —

208991 —

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 _ 100
f1 (ppm)

T
210

518



'"H NMR (400 MHz, CDCl3)

SO0~
9€00 "

628°0 ~

980
280
PO W
Wt
[ \
ety
Ser'T
5851~
soct "

80T~
61T~
e —
vz’

PZIE\_
01£'€ ~0
82LE
sse
9507\
890t 7
oor”

869°'S —
B8EL'S —

$SEL —
WL
°89°L

189°L V

OTBS

5
\W

TBDPSO

ent-7

S

=

ST
9T

a4
€T

86’1

Fee

Foss

FeLE

4.5

5.0

5.5

6.0

6.5

7.5

8.0

85

f1 (ppm)

13C NMR (100.6 MHz, CDCl3)

90kt~
fatn o v

001°81 ~_
8161 —
150z
268'sT
wTse W
s

ST6'6E —

6SLH —

SE0T9 —
0z8'€9 —

LL10L—

0002 —

645°LTT
£159'6CT
+09'62T V.
cITIET —
6P0PET —
6ES'SET
$SS'SET N

f1 (ppm)

T T T T T T T T
160 150 140 130 120 110 100 920

T
170

T
80

519
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'"H NMR (400 MHz, CDCl3)
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'"H NMR (400 MHz, CDCl3)
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'"H NMR (400 MHz, CDCl3)
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'"H NMR (400 MHz, CDCl3)
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'"H NMR (400 MHz, CDCl3)

€600~
6600~

0880
6680

9160 —
8460

+66'0 7
€527~
$ZET ~
T8E'T

06e'T W
s8t'T

859'T -
ebr1

LaT—~
obET —
168°C
S6S°T

609°C
£€19T
+29C
829'C

€TLE ~
S8LE

686t
£66't
966't

£€9'S
789's
659'S
LL9'S ~=

S69'S
coL's
1eLs
SEB'S
6£8'S
w8'S
£98'S
898'S
wue's
80€'9
£2e'9
LEE'9
9bE'9
98€'9
SLE'9

+16'%
816+
et
SPE6't
6+6't
£96't N

OTBS

16

COOH

009

16
9T
oot
=860
Fert

Fezt

80T

Tz

Fezt

1T

Fzr

1.0

1.5

T
35

f1 (ppm)

7.5

13C NMR (100.6 MHz, CDCl3)

18T v.

£86'E-

L0817
S96'61 \
LET'TT

296’57
6€8'67 —
980°HE ~_
£L6°9E ~

bbb~
Lg0'56 "

PPL89 —

00024

WL —

PELOIT —

PPSPPT —

EP8'IST —

69°0LT —

S27



'"H NMR (400 MHz, CDCl3)

6£0°0
5007

6480
+88°0
106°0

§

SL6'0
2660~
610'T \
9£0'T
8621~
€T —
g/
Y A a
64+
89T —
81T~

65T
9LzT /
HET /

s967 \
6157 —

9T /F
86T
505 \

LEST
859
9TL°E
6LL°E
116°%

850'S
190's
€80'
£80'S
060'S
860'S
01'S
S01's
£91's
So1's
8L1's |
081's
18T°S
S61's
961°S
2€9's
159's 4
859'
029's 4
909's |
689'S
$69'S
T0£°S
PILS A
0eL's
€€4's 7]
6€L'S 7
854S “
S6L'S

008's #
$08'S

28'S |
628'S |
£€8'S
502°9
€229
5729
162'9
vez'o |
€29 ]
259
529
(7223
08€'9
286’9
91’9
819
)
o
9%6+'9
€15'9

L9

87T
= e
00

W 85T
oz

Foee

Norer
Fert

W 19T

F et

Koz
Tt
T

M\ T

et

N
60T
TsrT

0.0

0.5

1.0

1.5

6.0

6.5

7.0

7.5

8.0

f1 (ppm)

13C NMR (100.6 MHz, CDCl3)

OPTv- N
ad

T8E'ST ~
PLOBT ~_
L0661 ~
611

wssz”
508'62 —
LS0WE~_
£9€°9E \_

16E T~
65 bh ~_
£80'sp —

46989 —

00074 ~
088'sL
TEE'08

szt
obz'oTT —
0TI~

095'8€ET
EPTTHPT ~
PESPPT ~

S60°0ST —

$TT'SOT —

-10

f1 (ppm)

S28



'"H NMR (400 MHz, CDCl3)
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'"H NMR (400 MHz, CDCl3)
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'"H NMR (400 MHz, CDCl3)
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'H NMR (400 MHz, CDCl3)
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