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.1 General

Unless otherwise stated, reactions were performader nitrogen using oven-dried
glassware. Solvents were distilled under nitrogeH,Cl, was distilled from Calk EtOH from
sodium metal; THF and diethyl ether were distilfeoim sodium metal/benzophenone ketyl. All
other reagent quality solvents were used withouth@r purification. The Wittig reactions were
carried out in degassed THF using commerciallylalfe (4-carboxybutyl)triphenylphosphonium
bromide that was oven-dried (70 °C) under vacuuni®h prior use. All reactions were monitored
by thin layer chromatography that was performed me-coated sheets of silica gel 60.
Visualization was accomplished with UV light (25nand /or acidip-anisaldehyde followed by
gentle heating. Organic layers were dried over MgStblumn chromatography was performed
with silica gel 60 (230-400 meshjH and *C NMR spectra were recorded on a 300 MHz
spectrometer in CDglor MeOD. Chemical shifts ofH NMR spectra are reported in part per
million (ppm) on thed scale from an internal standard of residual CGHfbted at 7.25 ppm) in
CDCl; or residual CHOD (fixed at 3.36 ppm) in CiDD. Data are reported as follows: chemical
shift, multiplicity (br = broad, s = singlet, d =odblet, t = triplet, g = quartet, quint. = quinteplm
= multiplet), coupling constant (Hz), integratid®hemical shifts of*C NMR data are reported in
ppm using the central peak of CR@k internal reference (fixed at 77.0 ppm) or Me@®.0 ppm).
The assignment of NMR spectra was assisted by hoftb*H) and heteronuclear'H-°C)
correlation spectroscopy. Infrared spectra wererded using & T-IR spectrophotometer. They are
reported as wavelengths (&Jnof significant peaks. High resolution mass spe¢tiRMS) were
obtained in the ESI mode. Optical rotations wereasneed at 20° C. Melting points are

uncorrected.
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.2 Synthesisand characterization of all new compounds

Preparation and *H and **C spectra of compounds8, 9, 10, 11 and 3 arereported

In Oger, C.; Brinkmann, Y.; Bouazzaoui, S.; Durand, T.; Galano, J. M. Org. Lett. 2008, 10,
5087-90.

lZ; E**O/—_

(@)
“"SoH
"///\
TBSO 12 OH
C18H38058i

Mol. Weight: 362.58 g/mol

3 (4.36 g, 13 mmol) was dissolved in gH,/MeOH (5/1) (60 mL) and the resulting solution was
cooled to —78 °C. A stream of ozone was bubbleaduidin the solution until a blue color of the later
one was obtained indicating an excess of ozoner(afthour 30 minutes of reaction time). The
reaction medium was then flushed with nitrogenlutiicoloration. NaBH (5.06 g, 133 mmol, 10
equiv.) was added by little portions and the solutivas allowed to warm up to room temperature.
After 30 minutes the reaction medium was coole@ &€ before being hydrolyzed by addition of
water (30 mL). The layers were separated and the@c one was extracted three times with
CH,CI,. The combined organic layers were washed withehrilnied over MgSg) filtered and the
solvent was removed under reduced pressure affpddiras colorless oil (4.47 g, 92% (2 steps)).
12 was used without further purification in the netep.

R : ~ 0.63 (AcOEt)H-NMR (300 MHz, CDCJ): § 4.71 (m, 1H), 3.95 (m, 1H), 3.83 (m, 1H), 3.70
(m, 3H), 3.58 (m, 2H), 3.47 (m, 1H), 2.32 (m, 2HldnOH), 2.13 (g, 1H]) = 7.5 Hz), 1.62 (m, 3H
and 1 OH), 1.29 (d, 3H = 5.4 Hz), 1.19 (t, 3H) = 6.5 Hz), 0.88 (s, 9H), 0.05 (s, 6HJC-NMR

(75 MHz, CDC}): 6 99.0, 77.0, 76.4, 62.2, 60.1, 48.4, 45.6, 42.12,430.7, 25.8, 20.4, 18.0, 15.3,
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-4.2, -4.7; IRv max (le): 3387, 2930, 2858, 1472, 1378, 1252, 1084, 1082, 834, 773, 669;
HRMS (ESI) calculated for gH3g0sSi Na [M+Na] 385.2386, found: 385.2374.

13 PN

RSN

OH

5 0O
TBSO 13//\0Jk

Co0H4006SI

Mol. Weight: 404.61 g/mol
To a solution of dioll2 (4.47 g, 12.3 mmol) in THF (55 mL) under nitrogeare added 33 mL of
freshly distilled vinyl acetate and the enzy@andida antarctica(0.7 g). The resulting reaction
mixture was stirred at room temperature overnid@bti{ours). TLC checking indicated the complete
consumption of starting material. The enzymes veegarated from the solution by filtration and
the solvent was evaporated under reduced presBuriication by column chromatography with
deactivated silica gel (treated with a 1% solut@nNEt; prior use) (solvent: petroleum spirit/
diethyl ether: 1/1) afforded the desired monoaed¢yg compound3 (4.3 g, colorless oil, 88%) and
bis-acetylated side produt3b (0.4 g, colorless oil).
13: R; : ~ 0.55 (cyclohexane/AcOEt, 1:FH-NMR (300 MHz, CDCJ): & 4.70 (m, 1H), 4.11 (t, 2H,
J=7.2 Hz), 3.99 (m, 1H), 3.80 (m, 1H), 3.72 (m,)1B.58 (m, 2H), 3.45 (m, 1H), 2.33 (m, 2H),
2.02 (s, 3H), 1.63 (m, 2H), 1.28 (d, 3H7 5.4 Hz), 1.17 (t, 3H) = 7.2 Hz), 0.86 (s, 9H), 0.02 (s,
6H); °C-NMR (75 MHz, CDC}): § 170.9, 98.7, 77.0, 76.3, 75.7 (dia), 63.6, 61174 §dia), 60.0,
59.9 (dia), 47.5, 44.8, 44.6 (dia), 42.0, 41.1)d6.7, 25.6, 20.7, 20.2, 17.7, 15.0, -4.6, -HO;v
max (le): 3471, 2930, 2858, 1739, 1472, 1365, 1242, 1830, 935, 835, 773, 669; HRMS

(ESI) calculated for §H4106Si [M+H]" 405.2672, found: 405.2666.
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CaoH4207Si
Mol. Weight: 446.65 g/mol

13b: R : ~ 0.87 (cyclohexane/AcOEt, 1:2H-NMR (300 MHz, CDCJ): 6 4.67 (m, 1H), 4.12 (m,
3H), 3.94 (m, 2H), 3.82 (m, 1H), 3.60 (m, 1H), 3@5, 1H), 2.37 (m, 2H), 2.03 (s, 6H), 1.76-1.5
(m, 4H), 1.28 (d, 3HJ = 5.3 Hz), 1.18 (t, 3H] = 7.3 Hz), 0.87 (s, 9H), 0.03 (s, 6HIC-NMR (75
MHz, CDCk): & 170.9, 98.9, 98.3 (dia), 75.9, 75.4, 63.5, 63M1659.7 (dia), 45.0, 44.8 (dia),
44.6, 42.0, 41.2 (dia), 26.7, 25.7, 20.8, 20.42205.2, 17.9, -4.4, -4.9; IR: max (cm"): 2931,
2858, 1740, 1472, 1365, 1232, 1095, 1032, 935, 838, 669. ); HRMS (ESI) calculated for

C18H35068i [(M+H)-C4H80]+ 375.2203, found: 375.2215.

"///\
TBSO 14 OAc

C27H50068i
Mol. Weight: 498.77 g/mol

To a solution ofl3 (2.1 g, 5.2 mmol, 1 equiv.) in GBI, (70 mL) under nitrogen containing solid
NaHCQG; (486 mg, 6.75 mmol, 1.3 equiv.) was added dropwise °C a 0.3 M solution of solid
Dess-Martin periodinane (2.87 g, 6.76 mmol, 1.3\efjin 23 mL of CHCl,. The reaction medium
was stirred at room temperature for 1 hour and &@utes. After disappearance of the starting

material (TLC) the reaction mixture was cooled t&0and then quenched by addition of a solution
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of N&S,03/NaHCGQ; (1/1, 10 % weight). The resulting mixture wasrstirat room temperature for
1 hour until layers were well separated. The agsdayer was extracted three times with,CH
and then the combined organic layers were wash#dwine, dried over MgS§filtered and the
solvent was evaporated under reduced pressuraeniémmediate aldehyde (2.08 g, 96%, R 0.78
(cyclohexane/AcOEt, 1:1)) was directly used in tiext reaction step. Dimethyl-(2-oxoheptyl)-
phosphonate (3.25 mL, 15.6 mmol, 3 equiv.) was ddttepwise at 0 °C to a suspension of NaH
(60% in oil, 0.438 g, 13 mmol, 2.5 eq.) in THF (10Q) under nitrogen. The resulting solution was
stirred for 1 hour at room temperature before bemged again to 0 °C. A solution of intermediate
aldehyde (2.08 g, 5.2 mmol, 1 equiv.) in THF (25)mtas then added dropwise. The reaction
medium was allowed to reach room temperature usiileing. Once the reaction finished (after 1
hour approximately) the reaction medium was codte® °C and then quenched by addition of
H,O/NaCl. The layers were separated and the aguamisvas extracted three times with diethyl
ether. The combined organic layers were washed litie, dried over MgSg) filtered and the
solvent was removed under reduced pressure. Qdudeas purified by flash chromatography with
deactivated silica gel (treated with a 1% solutioh NEt; prior use) (solvent: petroleum
spirit/diethyl ether: 7/3) giving rise to putd (2.1 g, colorless oil, 82%).

Ri : ~ 0.42 (petroleum spirit/diethyl ether, 7:3t-NMR (300 MHz, CDCJ): & 6.62 (ddd, 1H, =
15.7 Hz,J = 10.5 Hz,J = 2.9 Hz), 6.18 (dd, 1H] = 15.7 Hz,J = 2.8 Hz), 4.64 (m, 1H), 4.03 (m,
2H), 3.92 (m, 1H), 3.87 (m, 1H), 3.56 (m, 1H), 3@, 1H), 2.89 (m, 1H), 2.49 (m, 2H), 2.40 (m,
1H), 2.16 (m, 1H), 2.01 (s, 3H), 1.58 (m, 6H), 1(88 3H), 1.25 (d, 3HJ = 5.3 Hz), 1.15 (t, 3H]

= 6.9 Hz), 0.86 (s, 12H), 0.03 (s, 6HJC-NMR (75 MHz, CDCJ): & 200.0, 170.9, 144.0, 131.4,
99.1, 98.6 (dia), 77.5, 77.0 (dia), 75.8, 63.14660.2 (dia), 50.2, 50.0 (dia), 46.7, 42.1, 4814,

27.6, 25.7, 23.8, 22.4, 20.9, 20.4, 17.9, 15.28,13.4, -4.9; IRy max (cnt): 2930, 2858, 1740,
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1697, 1673, 1626, 1462, 1365, 1238, 1090, 1032, 838, 774, 670; HRMS (ESI) calculated for

CoH5106Si [M+H]" 499.3455, found: 499.3454.

15a and 15b:
b b
o 9 oH o~ © OH
‘\\\\/'\/\/\ n RN VAN
',///\ '///
TBSO 15, OAC TS0 qg, N

Mol. Weight: 500.78 g/mol
To a solution of enoné4 (3.97 g, 7.96 mmol, 1 equiv.) in MeOH (140 mL) waedded at 0 °C a
solution of Ce(ll)Ct -7 H,O (3.73 g, 4.096 mmol, 1 equiv.) in MeOH (50 mLJ)tek stirring the
resulting solution for 5 minutes, solid NaBKB01 mg, 7.96 mmol, 1 equiv.) was added. The
reaction medium was quenched after 10 minutes afti@n time at the same temperature by
addition of water. For a better phase separatibMaqueous solution of Na/K tartrate was added
and the mixture was stirred at room temperaturel foour. Layers were separated and the agueous
one was extracted three times with diethyl ethée Tombined organic layers were washed with a
saturated solution of NaCl, dried over MgS@ltered and the solvent was evaporated. A rapid
filtration over deactivated silica gel (treated hwia 1% solution of NEtprior use) (solvent:
petroleum spirit/diethyl ether: 1/1) afforded thextare of pure epimerd5a and 15b (3.72 g,
colorless oil, 82%). Then epimers were separatedldy chromatography with deactivated silica
gel (solvent: cyclohexane/AcOEt: 4/1).
15a (higher spot): R: ~ 0.28 (cyclohexane/AcOEt, 1:£H4-NMR (300 MHz, CDC)): & 5.56 (ddd,

1H,J=15.7 HzJ= 7.6 HzJ = 2.7 Hz), 5.40 (ddd, 1H,= 15.7 HzJ = 10.5 HzJ = 5.3 Hz), 4.66
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(m, 1H), 4.25 (m, 1H), 4.04 (m, 1H), 3.83 (m, 38)60 (M, 1H), 3.42 (m, 1H), 2.67 (m, 1H), 2.36
(m, 1H), 2.19 (dd, 1HJ = 15.2 Hz,J = 2.9 Hz), 2.01 (s, 3H), 1.69 (m, 1H), 1.57 (m)A4H28 (m,
6H), 1.26 (d, 3H, = 5.2 Hz), 1.16 (t, 3H] = 7.2 Hz), 0.87 (bs, 12H), 0.03 (s, 6HC-NMR (75
MHz, CDCh): & 171.2, 136.2, 129.1, 99.0, 98.4 (dia), 78.6, 78id), 75.9, 72.9, 63.4, 60.5, 60.1
(dia), 49.9, 49.7 (dia), 46.0, 42.0, 41.3 (dia),03B1.8, 27.6, 25.8, 25.1, 22.6, 21.0, 20.5, 17.9,
15.2, 14.0, -4.4, -4.8; IR max (cn): 3360, 2930, 2858, 1741, 1462, 1365, 1251, 1038, 837,

776; HRMS (ESI) calculated forsgHegNOsSi [(M+ NCgH16]* 602.4816, found: 602.4818.

15b (lower spot): R: ~ 0.21 (cyclohexane/AcOEt, 4:1H4-NMR (300 MHz, CDC}): 6 5.56 (ddd,
1H,J=15.7 HzJ=7.2 Hz,J = 2.9 Hz), 5.40 (dd, 1H] = 15.7 Hz,J = 9.3 Hz), 4.66 (m, 1H), 4.03
(m, 3H), 3.85 (m, 1H), 3.78 (m, 1H), 3.59 (m, 1B}42 (m, 1H), 2.67 (m, 1H), 2.35 (m, 1H), 2.05
(m, 1H), 2.00 (s, 3H), 1.79-1.43 (m, 5H), 1.30 @H), 1.25 (d, 3H,) = 5.8 Hz), 1.15 (t, 3H] = 7.2
Hz), 0.86 (bs, 12H), 0.02 (s, 6HfC-NMR (75 MHz, CDC}): 6 171.0, 135.9, 128.8, 98.9, 98.5
(dia), 78.6, 78.0 (dia), 76.0, 72.5, 63.3, 60.405@9.7 (dia), 45.9, 41.9, 41.2 (dia), 37.2, 32776,
26.9 (dia), 25.8, 25.1, 22.6, 20.9, 20.6, 15.29174.0, -4.4, -4.9; IRv max (cml): 3360, 2930,
2858, 1741, 1462, 1365, 1251, 1035, 974, 837, HRMS (ESI) calculated for $gHgsNOgSi

[(M+ NCgH1¢]* 602.4816, found: 602.4825.
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Deter mination of the absolute confiqur ation of epimeric alcohols 15a and 15b by prepar ation
of mandelic ester s of each epimer from R-(-)-a-acetoxyphenylacetic acid and S-(+)-a-
acetoxyphenylacetic acid*

15a and 15b (100 mg, 0.2 mmol, 1 equiv.)R-(-)-a-acetoxyphenylacetic acid o%(+)-a-
acetoxyphenylacetic acid (42.7 mg, 0.22 mmol, Itiw), EDCI 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide) and a catalytic amount of DMARre dissolved in 1 mL of Gi&l, under
nitrogen. The reaction medium was stirred at roemperature for three days before being cooled
to 0 °C. 10 mL of ether and 5 mL oL8 were added. Layers were separated and the origameic
was washed with a solution of HCI (1 %, 2 x 5 mioJlowed by washing with brine (2 x 5 mL).
The organic layer was dried over Mg§@iltered and the solvent was evaporated undenced
pressure. The crude was purified by flash chromraf@y using deactivated silica gel (treated with
a 1% solution of NEt prior use, solvent: petroleum spirit/diethylethét3) affording the

corresponding mandelic esters.
0
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C37H50098i
Mol. Weight: 676.95 g/mol

20 (R-mandelic ester obtained frortba and R-(-)-a-acetoxyphenylacetic acidfH-NMR (300
MHz, CDCk): & 7.44 (m, 2H), 7.36 (m, 3H), 5.88 (s, 1H), 5.30,(diH,J = 15.0 Hz,J = 6.0 Hz),
5.15 (m, 1H), 4.56 (m, 1H), 4.17 (m, 1H), 3.91 @hl), 3.60 (m, 3H), 3.37 (m, 1H), 2.55 (m, 1H),
2.26 (m, 1H), 2.17 (m, 4H), 2.00 (s, 3H), 1.58 GH), 1.25 (m, 6H), 1.19 (d, 3H,= 5.0 Hz), 1.14

(dd, 3H,J = 7.0 Hz,J = 3.0 Hz), 0.86 (m, 12H), 0.02 (s, 6KC-NMR (75 MHz, CDC}): § 171.0,

! (a) Chataigner, I.; Lebreton, J.; Durand, D.; @aint, A.; Villieras, JTetrahedron Lett1998, 39, 1759. (b) Dale, J.
A.; Mosher, H. SJ. Am. Chem. So&973, 95, 512.
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170.2, 168.0, 133.9, 131.6, 130.0, 129.1, 128.7,6,89.0, 98.4 (dia), 78.4, 77.5, 75.7, 74.5, £3.1
61.6 (dia), 60.5, 60.2 (dia), 50.0, 49.7 (dia);748.1.8, 41.3 (dia), 34.3, 31.4, 27.3, 25.7, 2254,
21.0, 20.7, 20.5, 17.9, 15.2, 13.9, -4.4, -4.8:\ max (cni): 2956, 2931, 2858, 1742, 1456,
1372, 1232, 1085, 1055, 971, 837, 776, 697; HRMSIYEalculated for GHssOsSi [(M+H)-

C:HeO]" 631.3666, found: 631.3651.

21: Q
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C37H60098i
Mol. Weight: 676.95 g/mol

TBSO

21 (Smandelic ester obtained frotba and S-(+)-a-acetoxyphenylacetic acid}{H-NMR (300
MHz, CDCk): & 7.46 (m, 2H), 7.36 (m, 3H), 5.88 (d, 1z 10.5 Hz), 5.47 (m, 1H), 5.15 (m, 1H),
4.63 (m, 1H), 4.17 (m, 1H), 4.02 (t, 2Bi= 6.5 Hz), 3.81 (m, 2H), 3.59 (m, 1H), 3.41 (m,)1R169
(m, 1H), 2.35 (m, 1H), 2.17 (m, 4H), 2.02 (s, 3H)B4 (m, 5H), 1.25 (m, 6H), 1.19 (d, 385 6.8
Hz), 1.15 (dd, 3HJ = 6.8 Hz,J = 1.7 Hz), 0.87 (s, 9H), 0.78 (t, 3Bi= 6.8 Hz), 0.03 (s, 6H)-*C-
NMR (75 MHz, CDC}): 6 171.0, 170.0, 168.2, 133.9, 132.2, 130.0, 128,46, 127.5, 99.0, 98.4
(dia), 78.6, 77.7, 75.8, 74.6, 63.3, 61.6 (dia)6660.2 (dia), 50.0, 49.7 (dia), 45.9, 41.9, 41ia),
34.1, 31.2, 27.3, 25.8, 24.4, 22.3, 21.0, 20.65,207.9, 15.2, 13.8, -4.4, -4.9; IR: max (cm?):
2956, 2931, 2858, 1740, 1456, 1371, 1230, 10843,19K), 836, 775, 696; HRMS (ESI) calculated

for C35H550gSi [(M+H)-C2H60]+ 631.3666, found: 631.3694.
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C37H60098i
Mol. Weight: 676.95 g/mol

(R-mandelic ester obtained froffbb andR-(-)-a-acetoxyphenylacetic acid)H-NMR (300 MHz,
CDCly): & 7.44 (m, 2H), 7.36 (m, 3H), 5.87 (d, 18= 9.9 Hz), 5.45 (m, 1H), 5.16 (m, 1H), 4.64
(m, 1H), 4.16 (m, 1H), 4.02 (t, 2H,= 6.8 Hz), 3.82 (m, 2H), 3.58 (m, 1H), 3.41 (m,)1PL68 (m,
1H), 2.37 (m, 1H), 2.16 (m, 4H), 2.00 (s, 3H), 1(61 2H), 1.47 (m, 3H), 1.24 (m, 3H), 1.20 (dd,
3H,J = 7.2 Hz,J = 4.3 Hz), 1.15 (d, 3H] = 7.0 Hz), 1.12-0.92 (m, 6H), 0.86 (m, 9H), 0.7.73(, J

= 6.7 Hz), 0.03 (s, 6H)-*C-NMR (75 MHz, CDC}): 5 171.0, 170.0, 168.2, 133.9, 131.7, 130.0,
129.1, 128.6, 127.5, 99.2, 98.5 (dia), 78.7, 775(7, 74.6, 63.2, 61.6 (dia), 60.7, 60.4 (dia)949.
45,9, 41.8, 41.3 (dia), 34.2, 31.2, 27.4, 25.74222.3, 21.0, 20.7, 20.6, 17.9, 15.2, 13.8, 414;

IR: v max (cnt): 2956, 2931, 2858, 1740, 1456, 1371, 1231, 10855, 969, 836, 775, 696;

HRMS (ESI) calculated for gHs50sSi [(M+H)-C,HeO]" 631.3666, found: 631.3682.
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TBSO

Cs7Hs000SI
Mol. Weight: 676.95 g/mol

(Smandelic ester obtained frofisb and S-(+)-a-acetoxyphenylacetic acidiH-NMR (300 MHz,

CDCLy): & 7.45 (m, 2H), 7.36 (m, 3H), 5.90 (d, 18z 2.9 Hz), 5.31 (dd, 1H] = 15.3 Hz,J = 6.2
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Hz), 5.18 (m, 1H), 4.54 (m, 1H), 4.17 (m, 1H), 3(862H,J = 7.1 Hz), 3.66 (m, 2H), 3.45 (m, 2H),
2.55 (m, 1H), 2.28 (m, 1H), 2.17 (m, 4H), 2.0038), 1.72-1.46 (m, 5H), 1.26 (m, 6H), 1.22-1.11
(m, 6H), 1.02 (t, 3HJ = 7.1 Hz), 0.86 (m, 9H), 0.02 (m, 6HJC-NMR (75 MHz, CDC}): 5 171.0,
170.2, 168.0, 133.9, 131.8, 129.9, 129.1, 128.7,5,9.1, 98.4 (dia), 78.7, 77.5, 75.8, 74.5, 63.1
61.7 (dia), 60.6, 60.3 (dia), 50.0, 49.8 (dia)343.1.8, 41.2 (dia), 34.3, 31.4, 27.4, 25.7, 2455,
21.0, 20.7, 20.5, 17.9, 15.2, 13.9, -4.4, -4.8: MRnax (cnt): 2960, 2931, 2858, 1742, 1456, 1371,
1231, 1085, 1054, 969, 837, 775, 696; HRMS (ESKpulated for GHss0sSi [(M+H)-CoHeO]*

631.3666, found: 631.3689.

Total synthesis of (-)-(95,155)-15-D - soP

24

"///\
TBSO 24 OAc

C33HecO06Siz
Mol. Weight: 615.04 g/mol

TBSCI (1.2 g, 7.6 mmol, 1.5 equiv.) was dissolved10 mL of CHCI, and was then added

dropwise at 0 °C to a solution of @El, (25 mL) containing 15a (2.54 g, 5.08 mmol, 1 equiv.),

imidazole (1.4 g, 20.32 mmol, 4 equiv.) and a gdéimlamount of DMAP, the resulting reaction
medium was stirred overnight at room temperature llowing day after cooling to 0 °C water
was added and layers were separated. The aquemrswas extracted three times with diethyl
ether and the combined organic layers were washdassaturated solution of NaCl, dried over
MgSQ,, filtered and the solvent was eliminated undemuced pressure. After 12 hours of drying

under vacuum24 was obtained in quantitative yield (3.1 g, colssleil) and was used without
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further purification in the next step. R ~0.89 (cyclohexane/AcOEt, 1:1), ~0.73
(cyclohexane/AcOEt, 4:1}H-NMR (300 MHz, CDCY): & 5.49 (dd, 1H,) = 15.2 Hz,J = 5.9 Hz),
5.32 (ddd, 1H, = 15.2 Hz,J = 9.2 Hz,J = 3.9 Hz), 4.66 (m, 1H), 4.05 (m, 3H), 3.82 (m,)2Bi60
(m, 1H), 3.43 (m, 1H), 2.68 (m, 1H), 2.37 (m, 1B)08 (m, 1H), 2.01 (s, 3H), 1.76-1.39 (m, 5H),
1.26 (m, 9H), 1.16 (t, 3H] = 6.6 Hz), 0.87 (m, 21H), 0.03 (s, 12HC-NMR (75 MHz, CDCY): 5
170.9, 136.3, 127.1, 99.0, 98.3 (dia), 78.9, 78i@)( 76.2, 73.1, 63.4, 60.4, 60.2 (dia), 49.8449.
(dia), 45.9, 41.9, 41.3 (dia), 38.4, 31.8, 27.58284.8, 22.6, 20.9, 20.5, 18.2, 17.9, 15.2, 14.4,
-4.8; IR:v max (crﬁl): 2930, 2857, 1742, 1472, 1363, 1249, 1061, 9334, 874, 665. HRMS

(ESI) calculated for @Hg:NOeSi, [(M+ NCsH14* 716.5681, found: 716.5679.

16:

"///\
TBSO 16 OH

Cs31He405Si2
Mol. Weight: 573.00786 g/mol

Solid K;COs3 (15.3 mmol, 2.1 g, 3 equiv.) was added to a smiutif24 (3.14 g, 5.1 mmol, 1 equiv.)
in MeOH (100 mL) under nitrogen at room temperatdiige reaction medium was stirred 3 hours
at the same temperature before being poured ictmoked solution (0 °C) of ED/H,O (1/1) (100
mL). Layers were separated and the aqueous onextiexted three times with diethyl ether. The
combined organic layers were washed with a satisdiition of NaCl, dried over MgS(Xiltered
and the solvent was eliminated under reduced presBurification by flash chromatography with
deactivated silica gel (treated with a 1% solutioh NEt; prior use) (solvent: petroleum

spirit/diethyl ether 1/1) afforded purelé (2.25 ¢, colorless oil, 78%). (R ~ 0.56

(cyclohexane/AcOEt, 4:1}H-NMR (300 MHz, CDC)): & 5.48 (dd, 1H,) = 15.7 Hz,J = 5.9 Hz),
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5.33 (ddd, 1H) = 15.7 Hz,J = 8.9 Hz,J = 4.4 Hz), 4.68 (m, 1H), 4.04 (m, 1H), 3.85 (m,)2B163
(m, 3H), 3.43 (m, 1H), 2.66 (m, 1H), 2.44 (m, 18)17 (m, 1H), 1.95 (d, OH] = 4.5 Hz), 1.69-
1.56 (m, 5H), 1.45-1.26 (m, 9H), 1.17 (t, 3Hz 6.9 Hz), 0.89 (m, 21H), 0.06-0.01 (m, 12Fc-
NMR (75 MHz, CDC}): § 136.1, 127.4, 98.9, 98.3 (dia), 78.9, 78.1 (di#).6, 73.1, 61.7, 60.1,
50.6, 50.1 (dia), 46.1, 42.0, 41.4 (dia), 38.41331.7, 25.8, 24.9, 22.6, 20.6, 20.4, 18.1, 115%,
13.9, -4.3, -4.5, -4.8; IRy max (cni): 3470, 2929, 2857, 1472, 1388, 1361, 1252, 10885,

971, 937, 834, 774, 670; HRMS (ESI) calculated ®gHe:0sSi, [M+H]" 573.4371, found:

573.4352.
4.
P
o © otBs
‘\\\\
", ~==\_-~_ COOCH,
TBSO 4
Cs7H7206Sk

Mol. Weight: 669.13 g/mol
A 0.3 M solution of solid Dess-Martin periodinank18 g, 2.77 mmol, 1.3 equiv.) in 23 mL of
CH.CI, was added dropwise at 0 °C to a solution16f(1.06 g, 1.85 mmol, 1 equiv.) in GEl,
(40 mL) under nitrogen containing solid NaHE@65 mg, 3.7 mmol, 2 equiv.). The reaction
medium was stirred at room temperature for 1 hawt 30 minutes. After disappearance of the
starting material (TLC) the reaction mixture wasledl to 0 °C and then quenched by addition of a
1 M solution of NaS,0s/NaHCG; (1/1). The resulting mixture was stirred at ro@mperature for
1 hour until layers were well separated. The agsdayer was extracted three times with,CH
and then the combined organic layers were wash#dlwine, dried over MgSg filtered and the
solvent was evaporated under reduced pressureintdérenediate aldehyde was used in the next
reaction step without further purification. A saotut of NaHMDS (2M, THF, 10.5 mL, 21 mmol,

12 equiv.) was added dropwise at 0 °C to a susperdi (4-carboxybutyl)triphenylphosphonium
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bromide (4.66 g, 10.5 mmol, 6 equiv.) in degassétF 190 mL) under nitrogen. The reaction
medium was stirred for one hour at room temperafline intermediate aldehyde (1 g, 1.75 mmol,
1 equiv.) was dissolved in 35 mL of degassed TH#eumitrogen and the solution was cooled to
-78 °C. Then, the ylure was added dropwise to thetisn containing the aldehyde. The resulting
reaction medium was allowed to react at -78 °Clurdmpletion (1-2 hours reaction time).
Afterwards the reaction was quenched by additioa shturated solution of NBI. Layers were
separated and the aqueous one was extracted ithe=ewith ACOEt. The combined organic layers
were washed with brine, dried over Mg§@ltered and the solvent was evaporated undenaed
pressure. The crude product (2.46 g) was thenldesander nitrogen in distilled diethyl ether (10
mL) and anhydrous C¥DH (3 mL) before being cooled to 0 °C. TMSCH® M in ether, 2 x 1.8
mL, 2 equiv.) was added dropwise. The reaction alasved to warm up to room temperature.
After 3 hours, the reaction medium was cooled t&CObefore being quenched by addition of
AcOH. Then the pH was brought to 7 by addition slaturated solution of NaHGOLayers were
separated and the aqueous one was extracted ithe=ewith diethyl ether. The combined organic
layers were washed with a saturated solution of INdied over MgSQ) filtered and the solvent
was eliminated under reduced pressure affordingecdu Purification by flash chromatography
with deactivated silica gel (treated with a 1% #olu of NEg prior use) (solvent: petroleum spirit/
diethyl ether: 9:1) gave rise to pure ee(0.868 g, colorless oil, 67 %, 3 steps).:R- 0.34
(petroleum spirit/diethyl ether, 9:13H-NMR (300 MHz, CDCJ): & 5.40 (m, 4H), 4.66 (m, 1H),
4.03 (m, 1H), 3.85 (m, 2H), 3.65 (s, 3H), 3.59 (Hl), 3.42 (m, 1H), 2.74 (m, 1H), 2.39 (m, 1H),
2.29 (t, 2H,J = 7.6 Hz), 2.00 (m, 4H), 1.67 (m, 2H), 1.43 (m,)2H.25 (m, 9H), 1.15 (td, 3H, =
6.0 Hz,J = 2.1 Hz), 0.87 (m, 21H), 0.01 (s, 12 KJC-NMR (75 MHz, CDC}): § 173.8, 135.9,
129.4, 129.0, 127.8, 99.1, 98.2 (dia), 79.1, 7di8)( 75.6, 73.3, 60.1, 59.8 (dia), 51.2, 50.4449.

49.2 (dia), 41.9, 41.2, 38.4, 33.4, 31.8, 26.68284.9, 22.5, 20.5, 18.1, 17.9, 15.2, 13.9, 44;
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IR: v max (cnt): 2929, 2857, 1742, 1462, 1361, 1250, 1085, 928, 73, 670; HRMS (ESI)

calculated for GHgsNOgSi> [(M+ NCsH1g* 770.6150, found: 770.6176.

17: HO OTBS
N
%, ==\_-~~_COOCHj
TBSO 17
CasHe40sSh

Mol. Weight: 597.03 g/mol
4 (0.485 g, 0.72 mmol, 1 equiv.) was dissolved ieslfly distilled EtOH/CKLCI, (6/1) (49 mL)
under nitrogen and a catalytic amount of PPTS witked The resulting reaction mixture was
stirred at room temperature for 4 hours. The sdlwas evaporated and the crude was purified by
flash chromatography (solvent: cyclohexane/AcOHtL) @ffording purel7 (325 mg, colorless ail,
75%). R: ~ 0.43 (petroleum spirit/diethyl ether, 7:331% = + 10.8 ¢ 1.2 10?, CH,Cl,); *H-NMR
(300 MHz, CDC¥): § 5.53 (dd, 1H,) = 15.1 Hz,J = 6.2 Hz), 5.38 (m, 3H), 4.04 (m, 1H), 3.93 (m,
2H), 3.65 (s, 3H), 2.76 (m, 1H), 2.28 (m, 3H), 2(18 2H), 2.03 (m, 2H), 1.93 (m, 2H), 1.66 (m,
2H), 1.43 (m, 2H), 1.25 (m, 6H), 0.87 (m, 21H),®MO03 (M, 12H)*3*C-NMR (75 MHz, CDC}): §
173.8, 136.3, 129.4, 127.6, 77.3, 76.9, 73.3, 58l Y4, 51.1, 42.7, 38.4, 33.5, 31.8, 26.7, 25.9,25
24.8,22.6,18.2,17.9, 14.0, -4.3, -4.8; VRmax (cn'): 3470, 2929, 2857, 1742, 1462, 1436, 1361,
1250, 1076, 970, 833, 773, 670; HRMS (ESI) caleddor GzHesOsSi, [M+H]" 597.4371, found:

597.4350.
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25:
HO OTBS
‘\\\ \
%1, ~==\_-~_-COOH
TBSO 25
CsoH6205Sh

Mol. Weight: 583.00 g/mol
17 (325 mg, 0.544 mmol, 1 equiv.) was dissolved inFT¢¢ mL) under nitrogen. The resulting
solution was cooled to 0 °C and a suspension oHL{®60 mg, 6.25 mmol, 11 equiv.) i@ (3
mL), and MeOH (1.5 mL) was added dropwise. The treaanixture was allowed to reach room
temperature and was stirred for 5 hours until cetimh. The reaction medium was cooled to 0 °C
before being quenched by addition of HCI 1M untipld value of 4 was reached. Layers were
separated and the aqueous one was extracted ithe=ewith ACOEt. The combined organic layers
were washed with brine, dried over Mg&@ltered and the solvent was eliminated undeuoced
pressure. The crudeas purified by flash chromatography using demetedf silica gel (solvent:
cyclohexane/AcOEt: 7/3) affording pur@5 (274 mg, colorless oil, 86%). {R~ 0.35
(cyclohexane/AcOEt, 7:3); a]*% = + 12.8 ¢ 1.2 10, CH,Cly); *H-NMR (300 MHz, CDC}): &
5.53 (dd, 1H,) = 15.4 Hz,J = 5.6 Hz), 5.38 (m, 3H), 4.05 (m, 1H), 3.94 (m)2R177 (m, 1H), 2.33
(t, 2H,J = 7.3 Hz), 2.27 (m, 1H), 2.14 (m, 1H), 2.04 (rh})21.46 (m, 1H), 1.68 (m, 2H), 1.41 (m,
4H and HO), 1.26 (m, 6H), 0.87 (m, 21H), 0.02 (m, 12£8C-NMR (75 MHz, CDCJ): 6 179.0,
136.3, 129.7, 129.3, 127.6, 77.5, 77.0, 73.4, 53112, 42.7, 38.5, 33.4, 31.9, 27.0, 26.7, 25.9,
25.1, 24.6, 22.7, 18.3, 18.0, 14.1, -4.3, -4.7MRnax (cml): 2928, 2857, 1710, 1462, 1361, 1251,
1079, 970, 834, 773, 670; HRMS (ESI) calculated @sHg:05Si, [M+H]" 583.4214, found:

583.4205.

2 Hubbard, J. S. ; Harris, T. M. Org. Chem1981, 46, 2566.
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|o

o OTBS
‘\\\ \

7, ~==\_~~_-COOH
6

TBSO

C32Hs205Si>
Mol. Weight: 580.99 g/mol

To 25 (274 mg, 0.47 mmol, 1 equiv.) and NaHLQ@02 mg, 1.41 mmol, 3 equiv.) under nitrogen
was added C¥Cl, (15 mL). The resulting reaction medium was coate€ °C before slow addition
of a 0.3 M solution of solid Dess-Martin periodieafb03 mg, 1.186 mmol, 2.5 equiv.) in 5 mL of
CH.Cl,. The reaction medium was stirred at room tempezator 4 hours before being cooled
again to 0 °C. Then a 1 M solution of #880s/NaHCGQ; (1/1) was added and the resulting mixture
was stirred at room temperature for one hour uayérs were well separated. The aqueous layer
was acidified up to pH = 4 by HCI 1M before beingtracted three times with AcOEt. The
combined organic layers were washed with brineeddover MgS@ filtered and the solvent was
evaporated under reduced pressure. The crude wafeguby flash chromatography using
demetallatet silica gel (solvent: petroleum spirit/ diethyl eth 9/1) giving pure6 (203 mg,
colorless oil, 75%). R ~ 0.52 (cyclohexane/AcOEt, 7:3%f% = + 1.6 € 1 10%, CH,Cl,); 'H-
NMR (300 MHz, CDCY): § 5.62 (dd, 1HJ = 15.3 Hz,J = 6.1 Hz), 5.43 (m, 3H), 4.23 (m, 1H),
4.09 (q, 1HJ = 6.1 Hz), 3.34 (t, 1HJ = 7.6 Hz), 2.46 (dd, 1H] = 18.8 Hz,J = 6.1 Hz), 2.33 (t,
2H,J = 7.1 Hz), 2.08 (m, 3H), 1.84 (m, 1H), 1.67 (quakl,J = 7.1 Hz), 1.92 (m, 2H), 1.27 (m,
6H), 0.87 (m, 21H), 0.04 (m, 12HJ’C-NMR (75 MHz, CDC}): § 216.0, 178.9, 139.3, 130.4,
128.1, 121.9, 73.3, 71.1, 53.2, 50.3, 45.2, 38333,331.8, 26.6, 25.7, 24.9, 24.5, 22.6, 18.2,,18.0
14.0, -4.4, -4.8; IRv max (le) 2929, 2857, 1710, 1462, 1361, 1251, 1067, 833, 670;

HRMS (ESI) calculated for £8Hg:05Si> [M+H]" 581.4058, found: 581.4035.
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(1)-(95,155)-15-Dy-1 soP 1:

o OH

»“\/k/\/\
%1, ==\_-~_-COOH
0 (-1

H

C20H3205
Mol. Weight: 352.47 g/mol

6 (90 mg, 0.155 mmol, 1 equiv.) was dissolved umiigogen in 5 mL of CBCN. The solution was
cooled to 0 °C and BiBr(400 mg, 0.89 mmol, 5.7 equiv.) was added in améign under stirring.
Then HO (40 pL) was added in one portion. After 20 minutes ddateon time at the same
temperature another portion of BBf226 mg, 0.503 mmol, 3.3 equiv.) andH(30 uL) was
added. After 30 minutes of reaction time TLC anialysdicated the complete disappearance of the
starting material. The reaction was quenched & By dropwise addition of a saturated solution of
NaHCG; until pH = 4 was reached. Layers were separatddi@aqueous one was extracted three
times with an excess of AcOEt. The combined orghayers were washed with a saturated solution
of NaCl, dried over MgS) filtered and the solvent was evaporated undearaed pressure using a
cold water bath. The crudeas purified using demetallafecsilica gel (solvent: petroleum
spirit/ AcOEt: 3/7-AcOEt-AcOEt/MeOH: 9/1) affordindesiredl (26 mg, colorless oil, 48%) and
elimination side product$b and1c (14 mg, light yellow-orange oil). R ~ 0.64 (AcOEt/MeOH,
9:1); [a]* =-17.5 € 0.4 10, CDCh); *H-NMR (300 MHz, CDC}): 6 5.66 (dd, 1H,) = 15.6 Hz,

J = 6.5 Hz), 5.52 (m, 3H), 4.41 (m, 1H), 4.17 (m,)1BL39 (t, 1H and 2 OHS,= 7.8 Hz), 2.59 (dd,
1H,J = 19.1 Hz,J = 6.5 Hz), 2.30 (m, 5H), 2.11 (m, 2H), 1.80 (m))1H67 (M, 2H), 1.52 (m, 2H),
1.29 (m, 6H and kD), 0.88 (m, 3H);*C-NMR (75 MHz, CDC}): & 215.6, 176.7, 138.3, 131.0,
128.1, 123.7, 73.0, 71.0, 54.0, 50.0, 44.6, 37206,31.7, 26.2, 25.9, 25.0, 24.3, 22.6, 14.0;\R:
max (cm?): 3390, 2930, 2860, 1710,1404, 1189, 1013, 972VIBRESI) calculated for &H3:0s

[M-H] " 351.2171, found: 351.2162.
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1b and 1c:
0 0
N
Proposed structures N N W
of side pI’OdUCtS "///:\/\/COOH "/,/:\/\/COOH
HO 1b HO 1c

C20H3004
Mol. Weight: 334.45 g/mol

Ri: ~ 0.79 (AcCOEt/MeOH, 9:1), visible at UV lightt4-NMR (300 MHz, CDC}): 6 7.05 (d, 1H,) =
9.1 Hz), 6.22 (m, 2H), 5.47 (m, 4H), 4.30 (m, 2B)Y3 (t, 1H,J = 7.2 Hz), 2.66 (dd, 1H] = 18.8
Hz, J = 5.3 Hz), 2.34 (m, 3H), 2.23-2.04 (m, 3H), 1.68 @hl), 1.43 (m, 2H), 1.29 (m, 6H), 0.88
(m, 3H);13’C-NMR (75 MHz, CDC)): 6 205.7, 178.2, 147.9, 136.2, 135.1, 131.2, 12724.3,
71.2, 60.4, 49.1, 46.0, 33.5, 33.1, 31.4, 30.84,286.5, 24.4, 22.5, 14.0; IR:max (cm'): 3378,
2929, 1708, 1626, 1405, 1189, 976, 860, 726; HRMESI)( calculated for gH>00, [M-H]

333.2066, found: 333.2069.

Total synthesis of (+)-(11R, 15R)-15-epi-15-E - SoP

26:
o0 oo

C31H5007Si
Mol. Weight: 572.89 g/mol
15b (1.48 g, 2.95 mmol) was dissolved under nitroger30 mL of CHCI, and cooled to 0 °C.
Then 30 mL of ethylvinylether and a catalytic ampahPPTS were added. The resulting reaction
mixture was allowed to reach room temperature aasl stirred overnight. The solution was cooled

down to 0 °C and was quenched by addition of aratd solution of NaHC$ Layers were
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separated and the agueous one was extracted ithe=ewith CHCI,. The combined organic layers
were washed with brine, dried over Mg§@ltered and the solvent was eliminated undeuced
pressure. Purification by flash chromatography wdemactivated silica gel (treated with a 1%
solution of NE% prior use) (solvent: cyclohexane/AcOEt 9.5/0.5pmfed 26 (colorless oil). R: ~
0.27 (cyclohexane/AcOEt, 9:1), ~ 0.67 (cyclohexAr®Et, 7:3);*H-NMR (300 MHz, CDCJ): §
5.48 (dd, 1HJ = 15.7 Hz,J = 6.6 Hz), 5.36 (m, 1H), 4.67 (m, 2H), 4.07-3.82, OH), 2.71 (m,
1H), 2.37 (m, 1H), 2.08 (m, 1H), 2.01 (s, 3H), 17743 (m, 5H), 1.26 (m, 12H), 1.16 (t, 6Bi=
6.6 Hz), 0.86 (m, 12H), 0.02 (s, 6HC-NMR (75 MHz, CDC}): 5 171.0, 134.4, 133.6 (dia),
131.1, 129.5 (dia), 99.0, 98.6 (dia), 96.7 (di®.97 77.9, 76.6, 63.3, 61.2, 60.4 (dia), 58.8, 50.2
49.7 (dia), 45.9, 42.0, 35.9, 31.8, 27.7, 25.87284.9 (dia), 22.6, 21.0, 20.6, 20.3, 18.0, 1553,
14.0, -4.4, -4.8; IRy max (Crﬂl): 2931, 1742, 1471, 1377, 1239, 1087, 1056, 1038, 836, 775,

671 ; HRMS (ESI) calculated fors@76NO,Si [(M+ NCsH1¢]" 674.5391, found: 674.5385.

18:

<" OH

C29H53068i
Mol. Weight: 530.85 g/mol

26 (2.5 g, 4.37 mmol) was dissolved in 80 mL of Me@htl K;CO; (1.8 g, 13 mmol, 3 equiv.) was
added. The resulting reaction mixture was stirteadam temperature for 2 hours. Then the reaction
medium was poured into a cooled solution (0 °C)E®fO/H,O (1/1) (80 mL). Layers were
separated and the aqueous one was extracted ithe=ewith diethyl ether. The combined organic
layers were washed with a saturated solution of INdied over MgSQ) filtered and the solvent
was eliminated under reduced pressure. Purificaliprilash chromatography with deactivated

silica gel (treated with a 1% solution of NHirior use) (solvent: cyclohexane/AcOEt 9/14/1)
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afforded purel8 (1.1 g, colorless oil, 71%, 2 steps).: R 0.51 (cyclohexane/AcOEt, 7:3H-NMR
(300 MHz, CDC}): 5 5.45 (dd, 1H,) = 15.3 Hz,J = 6.3 Hz), 5.32 (m, 1H), 4.67 (m, 2H), 3.98-3.35
(m, 9H), 2.67 (m, 1H), 2.40 (m, 1H), 2.15 (m, 1R)05 (bs, OH), 1.69-1.53 (m, 5H), 1.25 (m,
12H), 1.15 (t, 6H,) = 6.6 Hz), 0.87 (m, 12 H), 0.05 (s, 6MC-NMR (75 MHz, CDCY): § 134.2,
133.4, 131.5, 129.8, 99.0, 98.6 (dia), 96.6, 789, 76.6, 61.7, 61.1 (dia), 60.2, 58.7, 51.1550.
(dia), 46.2, 42.1, 41.3 (dia), 35.9, 32.3, 31.78285.2, 22.6, 20.6, 20.3, 18.0, 15.4, 15.3, 14.4,
-4.8; IR:v max (crﬁl): 3480, 2930, 1462, 1378, 1253, 1084, 1030, 9383, 874, 670; HRMS

(ESI) calculated for §Hs70s Si [M-H] 529.3924, found: 529.3941.

2 O)\O/\(?)J\O/\

e VN
“, ——=~_~_COOCHj3
5

TBSO

C35H6507Si
Mol. Wt: 626,98 g/mol

A 0.3 M solution of solid Dess-Martin periodinank(8 g, 2.56 mmol, 1.3 equiv.) in 8.5 mL of
CH,Cl, was added dropwise at 0 °C to a solutioril8f(1.05 g, 1.97 mmol, 1 equiv.) in GEl, (40

mL) under nitrogen. The reaction medium was stirastdoom temperature for 2 hours and 30
minutes. After disappearance of the starting malt€fiLC) the reaction mixture was cooled to 0 °C
and then quenched by addition of a 1 M solutioNafS;0s/NaHCG; (1/1). The resulting mixture
was stirred at room temperature for 1 hour untiefa were well separated. The aqueous layer was
extracted three times with GEl, and then the combined organic layers were wash#dbsine,
dried over MgSQ filtered and the solvent was evaporated undemuced pressure. The
intermediate aldehyde was used in the next reastem without further purification. A solution of
NaHMDS (2 M, THF, 11.35 mL, 22.7 mmol, 12 equiv.asvadded dropwise at 0 °C to a

suspension of (4-carboxybutyltriphenylphosphonibromide (5.04 g, 11.4 mmol, 6 equiv.) in
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degassed THF (90 mL) under nitrogen. The reactiediom was stirred for one hour at room
temperature. The intermediate aldehyde (1 g, 1.8®Inm1 equiv.) was dissolved in 35 mL of
degassed THF under nitrogen and the solution wakddo —78 °C. Then, the ylure was added
dropwise to the solution containing the aldehyd#e resulting reaction medium was allowed to
react at -78 °C until completion (1 hour and 30 u@s reaction time). Afterwards the reaction was
guenched by addition of a saturated solution of,GlHLayers were separated and the aqueous one
was extracted three times with AcOEt. The combioeghnic layers were washed with brine, dried
over MgSQ, filtered and the solvent was evaporated underaed pressure. The crude (2.5 g) was
dissolved under nitrogen in distilled diethyl etl{&rmL) and anhydrous G&H (3 mL) before
being cooled to 0 °C. TMSCHNZ2 M in ether, 2 x 2.5 mL, 2 equiv.) was added eisg. The
reaction was allowed to warm up to room temperatifeer 5 hours the reaction medium was
cooled to 0 °C before being quenched by additio®o®H. Then the pH was brought to 7 by
addition of a saturated solution of NaHEQayers were separated and the agueous one was
extracted three times with diethyl ether. The camabiorganic layers were washed with a saturated
solution of NaCl, dried over MgSQfiltered and the solvent was eliminated undeuced pressure
affording crudeb. Purification by flash chromatography with deaated silica gel (treated with a
1% solution of NE§ prior use) (solvent: petroleum spirit/ diethyl @th9:1) gave rise to pure ester
(0.748 g, colorless oil, 63%, 3 steps).: R 0.35 (cyclohexane/AcOEt, 9:T1-NMR (300 MHz,
CDCly): 8 5.39 (m, 4H), 4.66 (m, 2H), 3.87 (m, 3H), 3.708(&, 4H), 3.64 (s, 3H), 2.77 (m, 1H),
2.39 (m, 1H), 2.28 (t, 2H] = 7.6 Hz), 2.03 (m, 4H), 1.85-1.52 (m, 4H), 1.44, @H), 1.25 (m,
12H), 1.15 (t, 6HJ = 6.5 Hz), 0.86 (m, 12H), 0.01 (s, 6HJC-NMR (75 MHz, CDC}): § 173.9,
133.9, 133.2, 131.7 (dia), 130.0, 129.2, 99.1, 4di&8), 96.7, 79.0, 77.7 (dia), 76.8, 75.6, 61.2,

60.0, 58.8, 51.4, 50.5, 49.5, 42.0, 41.3, 35.95,331.8, 26.7, 25.8, 24.8, 22.6, 20.6, 20.4, 18.0,
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15.5, 15.3, 14.0, -4.5, -4.8; IR: max (cn?"): 2930, 1741, 1438, 1376, 1251, 1086, 969, 838,;77

HRMS (ESI) calculated for GHgsNO;Si [(M+ NCgH1¢]* 728.5861, found: 728.5864.

19:

bk

ﬁ e~ -CO0CH;

Ca9Hs5207
Mol. Weight: 512.72 g/mol

5 (661 mg, 1.054 mmol) was dissolved in THF (35 mhyer nitrogen. The resulting solution was
cooled to 0 °C and TBAF (1 M in THF, 1.4 mL, 1.4 wim1.3 equiv) was added. The resulting
reaction mixture was allowed to reach room tempeeadnd was stirred for 3 hours and 30 minutes
until complete disappearance of the starting matefihen the solution was cooled to 0 °C and
guenched by addition of a saturated solution of,GlHLayers were separated and the aqueous one
was extracted three times with AcCOEt. The combioeghnic layers were washed with a saturated
solution of NaCl, dried over MgSQfiltered and the solvent was evaporated undeuaed
pressure. The crude was purified by flash chromraggiyy with deactivated silica gel (treated with a
1% solution of NE§ prior use) (solvent: cyclohexane/AcOEt : 7/3) giyirise t019 (398 mg,
colorless oil, 72%). R ~ 0.28 (cyclohexane/AcOEt, 7:31-NMR (300 MHz, CDCJ): & 5.38 (m,
4H), 4.67 (m, 2H), 3.87 (m, 3H), 3.70-3.31 (m, 4B)B3 (s, 3H), 2.82 (m, 1H), 2.39 (m, 1H), 2.28
(t, 2H,J = 7.5 Hz), 1.99 (m, 6H), 1.65 (m, 4H), 1.25 (MH}21.15 (m, 6H), 0.84 (t, 3H] = 6.2
Hz); *C-NMR (75 MHz, CDCY): 5 174.0, 134.4, 133.6, 131.1 (dia), 129.7, 129.11,998.4 (dia),
96.7, 79.8, 78.8, 76.6, 61.1, 60.2, 58.8, 51.47,501.2, 40.4, (dia), 35.8, 33.4, 31.7, 27.0, 26.7,
25.1, 24.7, 22.5, 20.6, 20.5, 15.4, 15.2, 14.0;VyRmax (cn"): 3463, 2931, 1739, 1438, 1376,

1083, 970; HRMS (ESI) calculated fopddHs:07 [M-H]  511.3635, found: 511.3645.



S-25

Q MCOOH

CogHs5007
Mol. Wt: 498.69 g/mol

19 (398 mg, 0.78 mmol, 1 equiv.) was dissolved in THB mL) under nitrogen, the resulting
solution was cooled to 0 °C and a suspension oHL{205 mg, 8.55 mmol, 11 equiv.) i@ (4
mL), and MeOH (2 mL) was added dropwise. The reactnixture was allowed to reach room
temperature and was stirred for 3 hours until cetimh. The reaction medium was cooled to 0 °C
before being quenched by addition of HClI 1 M uatipH value of 5 was reached. Layers were
separated and the aqueous one was extracted ithe=ewith ACOEt. The combined organic layers
were washed with brine, dried over Mg&@ltered and the solvent was eliminated undeuoced
pressure affordin@7 (337 mg, colorless oil, 87%) which was used withiomther purification in
the next step. R ~ 0.23 (cyclohexane/AcOEt, 1:4%-NMR (300 MHz, CDCJ): § 5.43 (m, 4H),
4.70 (m, 2H), 3.94 (m, 3H), 3.62 (m, 2H), 3.42 @hi), 2.85 (m, 1H), 2.42 (m, 1H), 2.32 (t, 2H;

7.1 Hz), 2.06 (m, 4H), 1.74-1.37 (m, 4H), 1.27 @@H), 1.17 (t, 6H, = 6.9 Hz), 0.86 (M, 3H);
3C-NMR (75 MHz, CDC}): 6 177.7, 134.3, 133.4, 131.1 (dia), 129.6, 129.11,998.5 (dia), 96.5,
80.0, 78.6, 76.6, 61.1, 60.3, 58.5, 50.4, 41.13 4@a), 35.8, 33.2, 31.7, 26.8, 26.5, 25.1, 2255,
20.9, 20.5, 20.2, 15.2, 13.9; IR: max (cml): 3426, 2931, 2872, 1709, 1378, 1083, 883; HRMS

(ESI) calculated for g HagO7 [M-H]  497.3478, found: 497.3475.



S-26

[~

"/,mCOOH
(@) 7

CogH1g07
Mol. Weight: 496.68 g/mol

To 27 (64.5 mg, 0.129 mmol, 1 equiv.) and NaH{®@8 mg, 0.387 mmol, 3 equiv.) under nitrogen
was added C§Cl, (5 mL). The resulting reaction medium was coole@ C before slow addition
of a 0.3 M solution of solid Dess-Martin periodieafl37 mg, 0.322 mmol, 2.5 equiv.) in 1 mL of
CH.Cl,. The reaction medium was stirred at room tempezator 4 hours before being cooled
again to 0 °C. Then a 1 M solution of #880s/NaHCGQ; (1/1) was added and the resulting mixture
was stirred at room temperature for one hour uayérs were well separated. The aqueous layer
was acidified up to pH = 4 by HCI 1 M before beiagtracted three times with AcOEt. The
combined organic layers were washed with brineedddver MgS@Q filtered and the solvent was
evaporated under reduced pressure. The crude wafeguby flash chromatography using
demetallatetisilica gel (solvent: cyclohexane/ AcOEt: 7/3) giipure7 (48.2 mg, colorless oil,
75%). R : ~ 0.69 (cyclohexane/AcOEt, 1:4-NMR (300 MHz, CDC})): & 5.64-5.18 (m, 4H),
4.80 (m, 1H), 4.69 (m, 1H), 4.20 (m, 1H), 3.97,B(6, 1H), 3.53 (M, 4H), 3.11 (m, 1H), 2.65 (m,
1H), 2.45 (m, 2H), 2.33 (t, 2H, = 7.5 Hz), 2.03 (m, 2H), 1.89 (m, 1H), 1.68 (qui&H,J = 7.5
Hz), 1.55 (m, 1H), 1.28 (m, 12 H), 1.17 (m, 6H)8®.(m, 3H);**C-NMR (75 MHz, CDC})): 5
216.8, 177.8, 136.0, 135.1, 129.9, 127.7, 127.4)(d&9.0, 96.6, 77.2, 76.1 (dia), 75.1, 60.9, 60.5
(dia), 58.4, 50.7, 48.7, 43.6, 42.7 (dia), 35.9,1331.7, 26.5, 24.8, 24.5, 23.1, 22.6, 20.5, 20.4,
20.1, 15.3, 14.0. IRy max (cm'): 2932, 1741, 1709, 1381, 1083, 964; HRMS (ESKwdated for

CagHa707 [M-H]" 495.3322, found: 495.33009.



S-27

(+)-(11R,15R)-15-epi-15-Ex-I SOP 2

HO OH
0, ~—~_~_-COCH
(o) 2
Cz0H3205

Mol. Weight: 352.46 g/mol
7 (61.8 mg, 0.125 mmol) was dissolved in EtOH (415 and CHCI, (0.9 mL) under nitrogen and
a catalytic amount of PPTS (10 mol%) was addedn@ portion. The resulting reaction mixture
was stirred at room temperature for 1 hour and 3@utas until complete disappearance of the
starting material. Solid NaHCQvas added and the solvent was evaporated undeceegressure.
The crude was purified by flash chromatography gisttemetallated silica gel (solvent:
AcOEt/cyclohexane 8/2AcOEt) giving pure 2 (31.6 mg, white solid, 72%). R~ 0.5
(ACOEt/MeOH, 9:1); §]*°p = + 68 € 1 10°, MeOH); *H-NMR (300 MHz, CDC}): § 5.67 (dd,
1H,J = 15.7 Hz,J = 5.9 Hz), 5.35 (m, 3H), 4.35 (m, 1H), 4.09 (m, &kt OH), 2.95 (t, 1H] = 8.1
Hz), 2.71 (dd, 1HJ = 14.6 Hz,J = 7.1 Hz), 2.57 (dd, 1H] = 18.9 Hz,J = 5.9 Hz), 2.34 (m, 4H),
2.04 (m, 3H), 1.68 (m, 2H), 1.50 (m, 2H), 1.28 (6H), 0.87 (m, 3H);H-NMR (300 MHz,
MeOD): § 5.70 (dd, 1H,) = 15.5 Hz,J = 6.7 Hz), 5.42 (m, 3H), 4.31 (m, 1H), 4.06 (m,)1BL06 (t,
1H,J = 8.8 Hz), 2.74 (m, 1H), 2.61 (dd, 18= 18.9 Hz,J = 6.1 Hz), 2.48 (m, 1H), 2.34 (t, 2BI=
7.1 Hz), 2.25-1.96 (m, 4H), 1.72 (m, 2H), 1.54 @Hl), 1.36 (m, 6H), 0.95 (m, 3H}*C-NMR (75
MHz, MeOD): 6 219.5, 177.4, 138.5, 131.0, 129.0, 128.1, 73.38,72.4, 51.7, 45.5, 38.4, 34.4,
32.9, 27.8, 26.2, 26.0, 24.2, 23.7, 14.4.; mp: A0C,; IR:v max (le): 3394, 2929, 2859, 1728,

1710, 1238, 971; HRMS (ESI) calculated fagpis:05 [M-H]  351.2171, found: 351.2169.



