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General Details

All reactions requiring anhydrous conditions weoadaucted in oven-dried glassware with magnetic
stirring under an atmosphere of nitrogen, unlesetimieed otherwise. Syringes and needles for the
transfer of reagents were dried at £20and allowed to cool in a desiccators ovg®fbefore use.
THF and E4O were distilled from benzophenone ketyl; £ from Cah. Other solvents and
reagents were used as obtained from supplier, sinkberwise noted.

Air was dried by passing through CaQReactions were monitored by TLC, using platesqoua&ted
Silica Gel 60 (Merck). Visualization of reaction mponents was achieved with 254 nm, and
treatment with acidip-anisaldehyde stain, followed by gentle heatingga@ic layers were dried
using MgSQ unless otherwise stated. Column chromatograptsyoaeied out on Kieselgel 60 (40-
63 um). Petroleum ether refers to the fraction of getsrm boiling between 38C and 40°C.
Infrared spectra were obtained using a Perkin-El8mectrum One spectrophotometer. They were
reported as wavenumber (gnof significant peaks. Electrospray mass spedit8)(were obtained
by ionisation methods using a Finnegan LQC advanspgctrometer. Melting points were recorded
on a Stuart SMP3 block, and are uncorrected. Urdéissrwise stated’H NMR and *C NMR
spectra were recorded at 303K with a Bruker AMX 3p@ctrometer or at 305K with a Bruker
AV400 spectrometer, in CDgIlthe peak due to residual CRGVas used as the internal reference
(fixed at 7.24 ppm). Th&H NMR spectra are reported as follows: chemicat siiparts per million
(multiplicity, coupling constant(s) (Hz), relative integral, assignment) where muitipy is defined

as: br = broad, m = multiplet, AB = AB doublet, smglet, d = doublet, t = triplet, or combination
thereof). Selected®C NMR spectra were conducted using modulated sequence and the central
peak of the CDGltriplet was used as an internal reference (77@8)pThe assignments of NMR
spectra were assisted by homonuclédlr'H) and heteronucleatH-'°C) correlation spectroscopy
(COSY45, HMQC, HMBC).
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3,4-Epoxycyclooctene

Peracetic acid (40% in acetic acid; 100 mL, 0.61,ia33 equiv) was added dropwise to a
mechanically stirred solution of cycloocta-1,3-aieh (57 mL, 0.46 mol, 1.0 equiv) and pGO;
(200 g, 1.88 mol, 4.08 equiv) in GEll, (750 mL) at C. The reaction mixture was slowly allowed
to warm up to room temperature over a period of &dal then filtered and washed with £CHp (2 x
150 mL). The organic phase was washed with satlirage NaHCQ until neutral pH, the layers
were separated and the aqueous one extracted Wig€1£(100 mL). The organic extracts were
then washed with brine (100 mL), dried and evamaorab give the corresponding monoepoxadea
yellow oil (56.7 g, 92%) which was used in the next step witliarther purificationR (50% EtO
petroleum ether) 0.6@(300 MHz, CDC}): 5.81-5.75 (m, 1H), 5.59 (d=11.2 Hz, 1H), 3.50-3.40
(br dd, 1H), 3.13-3.08 (m, 1H), 2.37-2.26 (m, 1RI11-1.95 (m, 2H), 1.85-1.57 (m, 3H), 1.49-1.34
(m, 2H).

Bicyclo[3.3.0]oct-7-enendo-2-ol (S)-4 and R)-4

HQ H OH
ED
H H
(-)-4 (+)-4

To a 2-litre 3 neck round bottom flask equippedhvan electronic thermometer and a condenser;
nBuLi (10 M in hexanes, 100 mL, 1.00 mol ) was slpatided, with a canula; to a solutionNgN—
diethylamine (104.7 mL, 1.00 mol) in anhydroug@&{650 mL) at O°C. After addition the reaction

is left to stir for 1 h at 0 °C, then an externahter solution (water bath is generally used)eap sip

at 30 °C and the condenser equipped with a Ca@isture trap only. At this temperature,
previously synthesized 3,4-epoxycyclooct€¢d@.7 g, ~0.46 mmol) dissolved in,Bx (100 mL) was
added dropwise at a rate that a small exothermeep kconstant.Aftention: the CH-insertion
reaction takes place almost immediately at thispemature. After a few mls of dropping addition,
the external bath can be removed and temperatlepisat around 30 °C by its own exothermicity.
Adding the epoxide at room temperature, then hpabwB0 °C caused extremely fast reaction and
build-up of high risk of over-pressure). After ailoh, the reaction is allowed to reach room

temperature, and then cooled to 0 °C. Aqueous HE60Q@ mL, 5 M) was added with vigorous
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stirring until an acidic pH was reached (first 100 are exothermic). The aqueous and organic

layers were separated. The aqueous layer was dradth EtO (2 x 200 mL) and the combined
organic phases were washed with saturated NaH@OO0 mL), brine (100 mL), dried and
concentrated to leave a residue which is dist{iB&immHg, ~82 °C) to yield approx. (42 g, 72 %, 2
steps) of bicyclo[3.3.0]oct-7-eendo2-ol (4): R (50% E$O/petroleum ether) 0.2%macm™ 3351,
2941, 2866, 2845, 1618, 1447, 1363, 1333, 1299 ,1P172, 1084, 1063, 1114;(300 MHz) 5.87-
5.82 (m, 1H), 5.61-5.57 (m, 1H), 4.19 (d=5.4 Hz, 1H), 3.27-3.19 (m, 1H), 2.73-2.57 (m, 2H),
2.12-1.99 (m, 1H), 1.86-1.75 (m, 1H), 1.71-1.52 gH), 1.42-1.32 (m, 2H®c(75 MHz, CDC}):
134.4, 127.6, 74.7, 55.9, 41.5, 39.6, 34.9, 31.BMS$ (ESI) calculated for ¢E130 [M+H]"
125.0984, found 125.0966.

Enzymatic Resolution:

To a solution of the racemic alcoh4l(20 g, 16.14 mmol, 1.0 equiv) in 325 mL of,Gtwere
successively added succinic anhydride (16.17 d,61l6imol, 1.0 equiv) and thtmano AKlipase
(1.01g). The suspension was stirred with the rgiawdor 15 h. After 50% conversion, the
suspension was filtered and washed witbOEtThe filtrate was extracted with a 2 M solutioh o
NaCOs (2 x 100 mL) and the layers separated. The aquieyes (containing compounti)) was
extracted with BEO (3 x 150 mL) and the combined organic layers weeshed with a 10%
solution of NaCl/NgCO; 1/1 (150 mL), dried, filtered and the solvent rem under reduced
pressure. Theg-4 alcohol was obtained as a yellow oil (9.60 g, 48%> 98%): §]o*’= —136 (c
1.02 10%, CHCL). NaOH pellets were added to the aqueous layettd@ting compound.0) at 10
°C until basic pH and stirred for 1 h.,Bt (200 mL) was added, and the layers were sepasasaed
the agueous one extracted three times wigd E150 mL). The combined organic layers were dried,
filtered and the solvent removed under reducedspres The R)-4 alcohol was obtained as a yellow
oil (9.46 g, 47%, ee > 98 %)y]p*°= +144 (c 1.02 16, CHCE)

Dinitroderivative synthesis:

:?f NO,
o

To a solution of the alcohd (201 mg, 1.62 mmol, 1.0 equiv) in 5 mL of anhydyqayridine at O
°C, was added the 3,5-dinitrobenzoyl chloride @..@.34 mmol, 2.7 equiv). After 1 h at 0 °C, the
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reaction was warmed to rt during the night@&{20 mL) was added and the layers separated. The

aqueous layer was extracted with@{(3 x 10 mL). The combined organic layers werehedswith

a HCI solution (1 M, 3 x 10 mL), a solution of sated NaHC® (3 x 10 mL), 10 mL of brine, then
dried and the solvents removed under reduced peesshe dinitroderivatives was obtained as a
white powder (360 mg, 70%Ymaxcm* 3085, 2951, 1717, 1629, 1540, 1460, 1288, 11720,108
1007;34(300 MHz) 9.21 (tJ=2.1 Hz, 1H), 9.11 (d}=2.1 Hz, 2H), 5.86-5.77 (m, 1H), 5.52-5.40 (m,
2H), 3.55 (m, 1H), 2.95-2.65 (m, 2H), 2.25-2.10, (d16.8 and 2.8 Hz, 1H), 2.10-1.80 (m, 3H),
1.64-1.54 (m, 1H); HPLC analysis of dinitroderivatifor ee determination: (HPLC Perkin Helmer
serie 200, Chiral column Chiralcel OD 0.46 cm xc@®, Diode Array DetectoinE254 nm)). Flow:
0.7 mL/min; derivative fromS)-(-)-4: tr= 29.2 min, derivative fromR)-(+)-4: tr= 26.8 min.

101

HS
To a 2-neck round bottomed flask (500 mL) equippeth a mechanic stirrer and a DrySyn®
heating block, alcohol (-4-(8.0 g, 64.5 mmol) was added followed by DMSO (80, A.C.S.
reagent) and IBX in three portions (53.8 g, 0.194)niThe digital probe of the DrySyn® heating
block was set-up at 90 °C, and the flask coverdt aiuminum foil. The reaction was allowed to
proceed for 14 h and a pale brown solution resulfdwe resulting mixture was filtered and the
resulting white cake was rinsed DMSO (60 mL) uttté filtrate remains colorless (note: the white
cake, approx. 35 g, was recycled into IBX by oxomgdation). To the filtrate was added a cold
solution of saturated NaCl (200 mL), and@{200 mL) and the mixture mechanically stirred I6r
min. The layers were then separated, and the agquexwacted with EO (3 x 100 mL). The
combined organic layers were filtered, and ther0% Solution of NaHC@(100 mL) and a 10%
solution of NaS,03 (100 mL) were added to the combined organic laysiter 1 h, the layers were
separated and the aqueous layer extracted with & x 100 mL). The combined organic layers
were dried, filtered, and concentrated to give @nresidue (5.6 g)*H NMR revealed the complete
conversion into enone (—pY with up to 5 to 10 % of ketond{ (50% EtO/petroleum ether) 0.51]
resulting from an incomplete oxidation. No chronga#phic purification was required at this stage
for the next reaction. For characterization andldyidetermination, purification by column
chromatography on silica with petroleum ethei€E(8-2) as eluents gave (5)¥5.3 g, 65%); ¢]o>>
=564 ¢. 1.0 10%, CHCk); R (50% EO/petroleum ether) 0.3maxcmi® 3059, 2918, 2853, 1696,
1583, 1178, 69494(300 MHz)&=7.49 (dd,J=5.6 and 2.6 Hz, 1H), 6.01 (dds5.6 and 1.8 Hz, 1H),
5.67-5.62 (m, 2H), 3.56-3.53 (m, 1H), 3.44-3.41 (ih)), 2.66 (br ddd)=17.4, 11.1 and 2.4 Hz,
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1H), 2.2- (dmJ=17.0 Hz, 1H):3c(75 MHz, CDC}) : 209.5, 166.5, 131.5, 130.8, 128.3, 58.0, 43.5,

35.4; HRMS (ESI) calculated forgHsO [M+H]" 121.0653, found 121.0641.

[o)]

@)
H 6

To a solution of theert-butyl hydroperoxide (70 wt. % in water, 600 pL19.mmol, 1.0 equiv) in
CH.CI, (5 mL) was added water (3 mL). The layers wereasgpd and the organic one dried over
MgSQ,, filtered,and washed with dry CGi€l, until 10 mL of solvent were obtained. To this simo
was added enone (5){500 mg, 4.17 mmol, 1.0 equiv). DBU (100 pL, 0.68&0l, 0.16 equiv)
was added slowly (over 5 min). After 16 h at rg #olution was extracted with HCI solution (1 M, 5
mL). The organic layer was washed with a solutibiNa,SGO; (500 mg / 10 mL KO), brine then
dried, filtered and the solvents evaporated une@nced pressure. This reaction can be scale-up to 1
g of enoneb. We are routinely preparing multigram quantityéaby running 5 reactions overnight
(crude5is divided in 5 fractions) with only one work-up stsown above.
Remaining saturated ketone (from IBX oxidation) lote with epoxide6. No chromatographic
purification was required at this stage for thetneaction because subsequent reduction step will
ease up the chromatographic separation of unwamteinediates.
For characterization and yield determination paaifion by column chromatography on silica with
petroleum ether-EO (7-3) as eluents gave (6)n 82 % yield; f]p>*= —378 €. 1.0 107, CHCL); R
(50% EtO/petroleum ether) 0.49.ccm’ 3058, 2925, 2855, 1734, 1615, 1448, 1368, 1178, 83
0x(300 MHz) 5.79-5.75 (m, 1H), 5.59-5.56 (m, 1H), B@®r s, 1H), 3.36 (dJ=2.7 Hz, 1H), 3.34
(m, 1H), 3.28-3.21 (m, 1H), 2.74-2.61 (ddi17.6, 10.2 and 2.3 Hz, 1H), 2.31 (dds17.5 Hz,
1H); 0c(75 MHz, CDC}) : 207.8, 132.6, 126.6, 60.9, 56.4, 56.0, 40.01;34RMS (ESI) calculated
for CgHgO, [M+H] ™ 137.0603, found 137.0607.

8a

HO H HO H
cis-8a 955 trans-8a
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To a solution of epoxide (-§+(4.2 g, 30.9 mmol, 1.0 equiv) in THF (200 ml) &80—C, was added

dropwise a solution of LiAlh (1 M in THF, 58.3 mL, 58.3 mmol, 7.6 equiv per hye). The
temperature was allowed reach 0 °C and the reagtienched with N&,03¢5H,0 (25 g) added by
portion. After 30 min, the precipitate was filteradd the cake washed with AcOEt. The filtrate was
dried, evaporated under reduced pressure, andube cesidue purified by column chromatography
on silica with petroleum ether-F& (2-8) then 100% ED as eluents to giveis-8a (2.99 g; 71%)
andtrans-8a(0.16 g; 4%).

To be noted: if reduction is performed on crudeenat (no column chromatography from 1,3-
COD) reduced by products coming from saturatedrestand remaining enorte(as well as some
other alcohols or by-productaje easily removed by column chromatography; thémkbkeir lower
polarities than diol$; cis-8a [a]p>> = —=35.5 €. 1.0 10?, CHCk); R (100% E3O) 0.25; Vyax CM*
3351, 2921, 1431, 1178, 1067, 953, 69(300 MHz, CDC}) 5.56-5.48 (m, 2H), 4.04 (m, 2H),
3.38-3.33 (m, 1H), 3.05-2.98 (m, 2H, OH), 2.93-2(86 1H), 2.68 (br ddJ=17.5 and 10.3 Hz, 1H),
1.96 (br dmJ=17.6 Hz, 1H), 1.82 (br dnd=14.3 Hz, 1H), 1.65 (d{}=14.3 and 4.3 Hz, 1H}(75
MHz, CDCk): 130.8, 130.5, 81.3, 77.7, 60.3, 48.9, 39.2, 3BRMS (EI) calculated for £H;130;
[M+H]" 141.0916, found: 141.0921.

trans-8a; Ry (100 % E30) 0.13; UnaxCm* 3341, 2921, 1441, 1330, 1082, 1059, 9E300 MHz,
CDCl;) 5.67 (br ddJ=5.6 and 1.9 Hz, 1H), 5.57 (br d#k5.6 and 2.2 Hz, 1H), 4.46-4.39 (m, 1H),
3.83 (br s, 1H), 3.77-3.65 (br m, OH), 3.30 (bdHK), 2.64-2.55 (m, 1H), 2.50-2.44 (m, 1H), 2.05
(br d,J=16.9 Hz, 1H), 1.75 (br dg=12.2 and 4.2 Hz, 1H), 1.53 (dd#; 13.0, 8.6 and 4.6 Hz, 1H);

. 0c(75 MHz, CDC¥): 132.0, 128.6, 77.8, 72.9, 53.6, 48.5, 41.2,.38.8

HO K
@)
H
7 955dr

Epoxide6 (1.9 g, 13.9 mmol, 1.0 equiv) was dissolved in T{86 mL). The resulting solution was
cooled to —78 °C and LiAllH(1 M in THF, 6 mL, 6.0 mmol, 2.3 equiv per hydrdeas added
dropwise at the same temperature. After 20 mirrg¢letion was quenched by adding a solution of
NaOH (1 M). The reaction mixture was warmed updom temperature and a solution of Na/K
tartrate (1 M) was added to allow a better phagears¢ion. After stirring for 2 h at room
temperature, layers were separated and the agoeeusas extracted with £ (2 x 30 mL). The

combined organic layers were washed with brineedjriiltered and the solvent was evaporated
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under reduced pressure. Crude compouhegere obtained as colourless oil (1.9 g, dr: 95R).

(50% EpO/petroleum ether) 0.43jmacm* 3389, 3049, 2931, 2848, 1616, 1397, 1063, 856; 705
34(300 MHz, CDC}): §: 5.76-5.73 (m, 1H), 5.65-5.61 (m, 1H), 3.94 (br &7.5 Hz, 1H,), 3.63 (t,
J=2.3 Hz, 1H), 3.41 (dJ=2.4, 1H), 3.10 (dddJ=10.0, 8.0 and 5.4 Hz, 1H), 2.75 (m, 1H), 2.48
(ddm,J=17.2 and 9.0 Hz, 1H), 2.16 (dd17.2 Hz, 1H)pc(75 MHz, CDC}): § 131.4, 129.8, 78.8,
62.5, 62.2, 58.1, 43.6, 34 ARMS (EI) calculated for 11,0, [M+H]* 139.0759, found: 139.0743.

/\O/L
Q H

O
11 H

Crude compounds (1.9 g, 13.7 mmol, 1.0 equiv) and a catalytic amiai PPTS were dissolved in
dry CHCl, (30 mL) at room temperature. Ethoxyvinylether (8Q) was added dropwise at the
same temperature. After completion of the reactidrC, 3 h), solid NaHC®@ (excess) was added,
followed by a saturated solution of NaHgEQayers were separated and the aqueous one was
extracted three times with GEl,. The combined organic layers were washed withebrdried,
filtered and the solvent was eliminated under redupressure. Crudgél was purified by flash
chromatography (cyclohexane/AcOEt: 9.5/0.5) to reenendoll byproduct, using deactivated
silica gel (treated with a 1% solution of NEtrior use). Exdt1l was obtained as colourless oil (2.48
g, 80% (2 steps))R (40% EO/petroleum ether) 0.48a cmit 3049, 2978, 2933, 1446, 1392,
1337, 1131, 1095, 1057, 943, 862, 784300 MHz, CDC}) 5.84-5.77 (m, 1H), 5.68-5.64 (m, 1H),
4.89 (q,J=5.3 Hz, 1H), 4.84dia q, J=5.4 Hz, 1H), 3.94 (mJ=4.5 Hz, 1H), 3.78-3.48 (ABX3
systems oflias, 2H), 3.62 (d,J=2.4 Hz, 1H), 3.40 (tJ=2.7 Hz, 1H), 3.18-3.10 (m, 1H), 2.83 (m,
1H), 2.51 (ddmJ=17.2 and 10.0, 1H), 2.24-2.12 (m, 1H), 1.39 (24=5.4 Hz, 3H), 1.22 (t)=7.2
Hz, 3H);dc(75 MHz, CDC}) 131.9, 129.9, 99.0, 98.7, 82.0, 81.2, 61.3, 6805, 60.19, 59.9, 59.6,
54.5,54.2, 43.6, 43.5, 33.9, 33.8, 20.1, 19.961245

Q H

H
HO g
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Compoundl1(2.48 g, 11.8 mmol, 1.0 equiv) was dissolved 080 mL). The resulting solution

was cooled to —78°C and LIAIH1 M in EtO, 11.8 mL, 4.0 equiv per hydride) was added drepwi
to the reaction mixture. The reaction mixture wig®nged to reach room temperature and was stirred
overnight. Then, the reaction mixture was coole@ t&C and hydrolysed with NaOH (1 M). For a
better phase separation a Na/K tartrate solutioM)iwas added and the resulting solution was
stirred for 2 h. Layers were separated and the amguene was extracted.Bt (2 x 30 mL). The
combined organic layers were washed with brineedjriiltered and the solvent was evaporated
under reduced pressure yielding crude alc@m(2.39 g, colourless oilR: (40% E$O/petroleum
ether) 0.32VmaxCm* 3430, 3049, 2976, 2932, 1446, 1377, 1337, 1056, 885, 6955,(300 MHz,
CDCl3) 6 5.59-5.55 (m, 1H), 5.52-5.45 (m, 1H), 4.76 (2 X)g5.3 Hz, 1H), 4.05-4.01 (m, 1H), 3.88
(br dd,J=10.3 Hz and 4.1 Hz, 1H), 3.62 (ABX3 systemglafs 1H), 3.48 (ABX3 systems dafias,
1H), 3.43-3.33 (m, 1H), 3.16 and 3.05 (2 x d, IH10.5 and 10.6 Hz, 1H), 2.92-2.84 (bs, 1H, OH),
2.68 (ddmJ=17.6 and 10.2 Hz, 1H), 1.99 (ddx17.6 Hz, 1H), 1.89-1.81 ((m, 1H), 1.74-1.59 (m,
1H), 1.30 (2 x dJ=5.3, 3H), 1.19 (2 x tJ=7.1 Hz, 3H);dc(75 MHz, CDC}) 131.0, 130.5, 98.6,
80.8, 60.4, 57.8, 57.1, 49.3, 38.4, 38.1, 20.52;18RMS (EI): calculated for £ H2:03 [M+H]*
213.1491, found: 213.1469.

Q H

TBSO H
8c

Crude alcohoBb above (2.39 g, 11.3 mmol, 1.0 equiv), imidazol®%3g, 44.8 mmol, 4.0 equiv)
and a catalytic amount of DMAP were dissolved in IB§8 mL) followed by addition of a solution
of tert-butyldimethylsilyle chloride (2.54 g, 17.0 mmol5lequiv) in DMF (10 mL). The resulting
reaction mixture was stirred at room temperaturermght. The solution was then cooled to 0 °C,
H,O was added, followed by a saturated solution oHGI@;. Phases were separated and the
agueous layer was extracted three times witd EThe combined organic layers were washed three
times with HO, and with brine. The organic layers were drigtlered and the solvent was
eliminated under reduced pressure affording cr8de Purification by flash chromatography
(cyclohexane/AcOEt: 9.5/0.5) with deactivated silgel (treated with a 1% solution of NEFirior
use) afforded pur8c as a colourless oil (3.08 g, 80%, 2 steps)40% EtO/petroleum ether) 0.83;
VmaxCM - 2930, 2898, 172, 1376, 1251, 1040, 1084, 937, BBS, 695:3,(300 MHz, CDC}): 5.72-
5.65 (m, 1H), 5.61-5.56 (m, 1H), 4.78-4.69 (m, 1BlB3-3.75 (m, 1H), 3.71-3.59 (m, 2H), 3.54-
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3.42 (m, 1H), 3.18-3.07 (m, 1H), 2.67-2.45 (m, 2B{)8 (dmJ=16.6 Hz, 1H), 2.14-2.03 (m, 1H),

1.78-1.63 (m, 1H), 1.31 (2 x =5.4 Hz, 3H), 1.20 (2 x f]=7.1 Hz, 3H), 0.88 (s, 9H), 0.04 (s, 3H),
0.03 (s, 3H)3c(75 MHz, CDC}) 132.7, 132.6, 129.8, 129.6, 98.7, 98.5, 79.(5,788.2, 60.1, 59.7,
56.8, 56.5, 48.7, 42.8, 41.8, 37.2, 37.0, 25.84,200.3, 15.2 , -3.1, -4.6, -4.7.

TBSO

TBSo H

To the diol8a (2.06 g, 14.7 mmol, 1.0 equiv) in dry DMF (20 ndt)0 °C, were added successively,
the imidazole (5.3 g, 77.85 mmol, 5.3 equiv) dad-butyldimethylsilyle chloride (6.05 g, 40.1
mmol, 2.7 equiv) by portion, then the reaction \mliswed to reach room temperature. After 1.5 h,
water (50 mL) and EO (50 mL) were added, and the layers were separatedlaqueous layer was
extracted with BO (2 x 100 mL). The combined organic layers weraslvea with water (5 x 100
mL), brine (50 mL), dried, filtered and the solvemvaporated under reduced pressure. The crude
material was left a night under high vacuum to vecd.58 g of the protected bis-TBS diol 84
(rdt >100%; excess of residual silanol by-produB¥);(100% E$0) 0.81;VmaxCm™* 2955, 2929,
2989, 2857, 1472, 1463, 1375, 1361, 1250, 11895,10066, 1006d4(300 MHz, CDC}): 5.69-
5.65 (m, 1H), 5.57-5.53 (m, 1H), 3.84-3.78 (m, 1B)7-3.60 (m, 1H), 3.05-2.97 (m, 1H), 2.66-
2.57 (m, 1H), 2.54, 2.43 (m, 1H), 2.19-2.10 (bd=l16.8 Hz), 2.04-1.96 (m, 1H), 1.71-1.61 (m, 1H),
0.87 (s, 9H), 0.86 (s, 9H), 0.04 (s, 3H), 0.033H), 0.02 (s, 3H), 0.01 (s, 3H); HRMS (ESI)
calculated for GH4105Si, [M+H]™ 369.2631, found 369.2645.

12
TBSO
?j»‘\\OH
Y, N\
OH
TBSO 12

Bis-TBS diol of8a above (14.7 mmol, 1.0 equiv) in @El,/MeOH (5/1) (72 mL) at —-80 °C, was
left under a stream of ozone. After 1.5 h a blulration indicating of an excess of ozone, the

reaction is flushed under nitrogen, then NaBbl56 g, 147 mmol, 10.0 equiv) was added. The
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mixture was then allowed to rise room temperatune \®sater (30 mL) was added. The layers were

separated and the aqueous one extracted wit€ClgH2 x 50 mL). The combined organic layers
were washed with brine (30 mL), dried, filtered @hd solvents removed under reduced pressure.
The diol12 was obtained as a white solid (4.44 g, 75%, 2sstepn 8a) and used as such for the
next step. ¢p>> = +3.4 €. 1.0 10°, CHCk); R (100% E3O) 0.41; mp 104.0-104.6 °@jpax CM*
3265, 2953, 2929, 2857, 1472, 1370, 1251, 10794,10034, 1006dy(300 MHz, CDC}): 4.01-
3.96 (m, 1H), 3.86-3.80 (m, 1H), 3.76-3.63 (m, 3B)F9-3.54 (m, 1H), 2.33-2.24 (m, 1H), 2.21-
2.15 (m, 2H), 1.76-1.65 (m, 1H), 1.57-1.45 (m, 3B187 (s, 9H), 0.86 (s, 9H), 0.04 (s, 6H), 0.03 (s,
6H); (75 MHz, CDC}) 76.8, 74.1, 62.3, 62.1, 51.1, 45.2, 44.3, 3108217.9, -4.12, -4.43, -
4.70, -4.78; HRMS (ESI) calculated fopd8s04Si> [M+H]* 405.2778, found 405.2844.

Iridium catalyst

To a solution of [Cp*IrC]]; (100 mg, 0.126 mmol, 1.0 equiv) and 2,2-dipherytigol (53 mg,
0.252 mmol, 2.0 equiv) in Ci&l, (2.5 mL) was added a solution of KOH (200 mg, rdssol, 28.0
equiv) in distilled water (2.5 mL). After stirrinfipr 30 min at room temperature, the layers were
separated and the aqueous one extracteLIGKR.5 mL). The combined organic layers were dried
over CaH. Evaporation of solvent gave a red solid (132 88f0) which is used without further

purification.

13a and 13b

TBSO H TBSO Y @)

H
TBSO H
13a >08:2 TBSO 13b
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A mixture of Ir complex (11 mg, 0.07 mmol, 0.8 n%) and diol12 (1.0 g, 2.48 mmol, 1.0 equiv)

in 9 mL of butanone freshly distilled and degasses heated at reflux for 16 h. The resulting
solution was then removed under reduced pressndethe residue was purified on a small path of
silica (to remove Ir catalyst) (petroleum ethesEt9/1) to give the lactonds8aand 13b (920 mg,
92%) as a white solid¥ (100% E$O) 0.43; mp 108.4 °Gimaxcm’* 2954, 2930, 2857, 1748, 1472,
1387, 1361, 1251, 1084, 1036, 1086(300 MHz, CDC4): 4.18 (d,J=3.2 Hz, 2H), 3.99-3.91 (m,
1H), 3.64-3.57 (M, 1H), 2.54-2.44 (m, 3H), 2.3672(tn, 1H), 2.08-2.00 (m, 1H), 1.62 (@11 Hz,
1H) 0.86 (s, 18H), 0.04-0.03 (m, 12H)(75 MHz, CDC}): 172.8, 76.5, 71.4, 67.7, 44.4, 43.2,
41.7, 32.3, 25.6, 17.8, -4.5, -4.6,-4.9; HRMS (E&)culated for gH4104Si, [M+H]" 401.2571,
found 401.2543.

15a
TBSO

OH

TBso H
15a

To a mixture of the lactones abo¥8aand13b (920 mg, 2.30 mmol, 1.0 equiv) in GE1, (50 mL)

at -78 °C, was slowly added DIBAL-H (1 M in toluer245 mL, 3.45 mmol, 1.5 equiv). After 30
min at the same temperature, the reaction was gednty adding a solution of NBI. The reaction
mixture was warmed up to room temperature andw&isalof Na/K tartrate (1 M) was added. After
stirring for 1 h, the layers were separated andatipgeous one was extracted with ZCH (3 x 40
mL). The combined organic layers were washed wiiheb dried and the solvent was removed
under reduced pressure. The crude material waiggully column chromatography on silica with
dichloromethane to give lactdi5a (820 mg, 89%) as colourless djtj]p?® = —=38.4 ¢. 1.0 10%,
CHCly); Rr (83% CHCl,/EtOAC) 0.55;vmaxcmit 3385, 2953, 2929, 2886, 2857, 1472, 1462, 1388,
1360, 1251, 1108, 1067, 1018; 829, 734300 MHz, CDC}): 5.16-5.13 (m, 0.46H), 4.69-4.63 (m,
0.54), 4.22-4.09 (m, 1H), 4.06 (dd epiJEl11.8 and 3.9 Hz, 0.46H), 3.97 (dd epi212.1 and 1.5
Hz, 0.56H), 3.84-3.76 (m, 1H), 3.68 (di12.1 and 3.0 Hz, 0.56H), 3.53 (di;11.8 and 2.7 Hz,
0.46H), 2.88 (d,J=5.3 Hz, 0.56H, OH), 2.52 (br d, 0.46H, OH), 2.43@(m, 1H), 2.29-2.21 (m,
0.46H), 2.10-1.99 (m, 1.63H), 1.64-1.50 (m, 1.5H%2-1.33 (m, 0.51), 1.02-0.92 (m, 0.60), 0.86 (s,
18H), 0.03 (s, 3H), 0.02 (s, 3H), 0.01 (s, 68575 MHz, CDC}): 95.2, 91.2, 76.3, 75.8, 63.7, 58.6,
44.3 , 44.2 (2x), 44.1, 44.0, 39.5, 32.8, 29.682%8.0, -4.5, -4.8 (3x); HRMS (ESI) calculated for
C20H4304Si> [M+H] " 403.2700, found 403.2672.
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TBSQ M

O

H
TBSO
15b

Lactol 15b; [0]p>>= —18.4 €. 0.5 107, CHCE); R (83% CHCI,/EtOAC) 0.60; mp 99.4 °GJmaxCm’™
3400, 2952, 2930, 2887, 2857, 1472, 1462, 13881,18854, 1113, 1072, 1035; 836, 7B4(300
MHz, CDCL): 5.02 (br m, 0.6H), 4.90 (dd=8.0 and 2.8 Hz, 0.4H), (4.56, 858.0 Hz, 0.4H), 4.17
(br gq,J=7.8 Hz, 0.6H), 3.97-3.89 (m, 1H), 3.85-3.79 (m,)1BL50 (dt epi 1J=11.3 and 4.1 Hz,
0.6H), 3.40 (td, epi 2)=11.7 and 2.6 Hz), 2.53-2.35 (m, 2H), 2.26-2.10 {i), 2.07-1.98 (m,
0.4H), 1.59-1.35 (m, 3H), 1.26-1.04 (m, 1H), 0.888)(3 singulets, 18H), 0.09-0.01 (5 singulets,
12H); 8c(75 MHz, CDC}): 95.9, 92.8, 76.0, 71.6, 63.7, 58.4, 49.3, 4348, 44.4, 44.2, 41.2, 25.8,
25.7, 25.1, 25.0, -3.7, -4.5, -4.7, -4.9.

16
TBSO
" SoH
':,,/:\/\/C02Me
TBSO 16

A solution of (4-carboxybutyl)triphenylphosphonidmomide (3.54 g, 8.0 mmol) in degassed THF
(15 mL) was treated at 0 °C with a solution of gstam tert-butoxide (1M in THF, 16 mL, 16.0
mmol). After the mixture was stirred for 30 minthis temperature, a solution of the lactéla (800
mg, 2.0 mmol) in THF (10 mL) was added via cantilze resulting mixture was then stirred at 0 °C
for 1 h, quenched with addition of saturated aqeddt,Cl solution, diluted with water, ddsted to

pH 3 with 1 N HCI, and then extracted with EtOAtieTcombined organic extracts were washed
with brine, dried, filtered, and concentrated ictwa. To the crude material was added a solution of
Et,O/MeOH (5/1) (10 mL) and TMSCHN1 M in EtO) was added until no bubbling is observed
(N2 formation). The crude material was purified by wroh chromatography on silica with
dichloromethane-EtOAc (99-1) to give alcold (650 mg, 65%) as colorless oil (the first approx.
100 mg were discarded, because we believed thdm tontaminated with sonteisomer). A more
polar compound is also obtained in 12% vyield (12§) mnd was identified as compouBd (see
below); 16 [a]p>*= —0.8 . 1.0 10°, CHCL); R (90% CHCl, /EtOAC) 0.49;Vimaxcmi’ 3468, 2954,
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2929, 2887, 2857, 1741, 1472, 1361, 1252, 1065, 838; 04(300 MHz, CDC}): 5.45-5.31 (m,

2H), 4.03 (br q,J=6.6 Hz, 1H), 3.79 (br gl=5.4 Hz, 1H), 3.73-3.61 (m, 2H), 3.65 (s, 3H), 2324
(m, 4H), 2.11-1.86 (m, 5H), 1.77 (br s, OH, 1H)731.62 (m, 2H), 1.65 (dt}=13.4 and 6.0 Hz,
1H), 0.86 (s, 9H), 0.85 (s, 9H), 0.04 (s; 6H), O(806H);dc(75 MHz, CDC}): 174.1, 129.7, 129.5,
75.7, 74.8, 62.5, 51.5, 50.2, 48.2, 44.5, 33.4{,2%.8 (+ hidden C}J, 24.7, 17.9, -4.3, -4.4, -4.7, -
4.8; HRMS (ESI) calculated for/gHs305Si> [M+H] " 501.3432, found 501.3418.

HO
" SoTBS
',,//:\/\/COZMG
TBSO 9o

Rr (90% CHCI,/EtOAC) 0.36VmaxCi- 3428, 2953, 2929, 2896, 2857, 1742, 1472, 13612,125
1093, 836, 77434(300 MHz, CDCY): 5.41-5.29 (m, 2H), 4.08-4.02 (m, 1H), 3.90 (bd=#.6 Hz,
1H), 3.74-3.58 (m, 2H), 3.63 (s, 3H), 2.31-2.17 4H), 2.14-1.93 (m, 5H), 1.71-1.61 (m, 2H), 1.53
(dt, J=13.7, 4.6 Hz, 1H), 0.86 (s, 9H), 0.84 (s, 9H) 2)(§, 6H), 0.00 (s, 6H)c(75 MHz, CDC}):
173.9, 129.8, 129.4, 76.9, 75.8, 62.9, 51.4, 5006, 43.3, 33.5, 26.8, 25.8 , 25.8 ({+24.8, 18.1,
17.9, -4.6, -4.7, -5.5; HRMS (ESI) calculated fogt:0sSi; [M+H]* 501.3432, found 501.3414..

AcO
" SoTBS
'I///:WCOZMG
TBSO 91 3

The silyl migration was confirmed by acetylationtoé free alcohol 020 to give compoun@1. *H
NMR showed a chemical shift of one hydrogen configra free secondary alcohol for compound
20 (see*H NMR spectra provided).

TBSO (@)
',,//:\/\/COZMG
TBSO 18

To a solution of the alcohdl6 (600 mg, 1.2 mmol, 1.0 equiv) in GEl, (30 mL) was added
dropwise the Dess-Martin periodinane (6.0 mL, 0.3MCHCl,, 1.8 mmol, 1.5 equiv). After 1 h at
room temperature, a 10% solution of NaHQ&D mL) and 10% solution of N&O3 (50 mL) were

added. The layers were separated and the aqueeuweare extracted with Gl (20 mL). The
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combined organic layers were washed brine, driddrdd and the solvent removed under reduced

pressure. The aldehyde was used as such for thegaetion. To a solution of NaH (60% in oil, 120
mg, 3.00 mmol, 2.5 equiv) in THF (30 mL) was add@dethyl-2-oxoheptyl phosphonate (994 mg,
3.60 mmol, 3.0 equiv) at room temperature. AfterrB., the aldehyde in THF (10 mL) was
transferred via canula to the reaction mixture.eAft h, water (20 mL) and £ (40 mL) were
added, the layers separated and the aqueous aaetedtonce with 20 mL of . The combined
organic layers were extracted with brine, driettefed and the solvent removed under reduced
pressure. For characterization, purification by uomh chromatography on silica with
dichloromethane as eluent gave end8¢585 mg, 82%, 2 steps) as an fillo>>= +1.4 €. 1.0 10,
CHCL); R (90% cyclohexantEtOAC) 0.49;Vimaxcmit 3029, 2918, 2853, 1730, 1700, 1583, 1446,
1334, 117991(300 MHz, CDCY): 6.63 (ddJ=15.7 and 9.9 Hz, 1H), 6.13 (#15.7 Hz, 1H), 5.38-
5.27 (m, 2H), 3.97 (ddd)=7.1 and 5.2 Hz, 1H), 3.83 (br ddt5.7 Hz, 1H), 3.63 (s, 3H), 2.82-2.74
(m, 1H), 2.47 (tJ=7.3 Hz, 2H), 2.35 (dt}=7.1 Hz, 1H), 2.26 (d}=7.4 Hz, 2H), 2.16-1.95 (m, 4H),
1.91-1.82 (m, 1H), 1.69-1.52 (m, 5H), 1.33-1.23,4H), 0.89-0.82 (m, 3H), 0.85 (s, 3H), 0.83 (s,
3H), 0.01 (s, 6H), -0.02 (s, 3H), -0.03 (s, 375 MHz, CDC}): 200.1, 173.9, 145.3, 131.4,
129.6, 129.0, 75.6, 75.4, 52.7, 51.4, 50.8, 44033,433.4, 31.5, 26.8, 26.4, 25.8, 24.7, 23.9, ,22.4
17.9, 13.9, -4.5, -4.6, -4.7, -4.8.

17a and 17b
TBSO

To a solution of the enor8 (500 mg, 0.84 mmol, 1.00 equiv) in 10 mL of MeOHasnadded the
cerium chloryde heptahydrate (319 mg, 0.85 mméll quiv). The mixture was cooled at 0 °C and
NaBH, was added (33.4 mg, 0.211 mmol, 1.05 equiv). Afemin, the reaction was quenched with
12 mL of water and 25 mL of D were added. The layers were separated and treoasjwone
extracted three times with £ (20 mL). The combined organic layers were washéd brine,
dried, filtered and the solvent removed under redpiessure. The crude was purified by column
chromatography on silica with dichloromethane-ud% EtOAc to give the alcohdl7a (206 mg,
41%) and17b (226 mg, 45%) as a colourless difa[a]p>>= +13.8 €. 1.0 10°, CHCh); R; (95%
CH.Cl, /EtOAC) 0.59;Vimax CM* 3480 , 2954, 2929, 2857, 1742, 1462, 1250, 11063:1&,(300
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MHz, CDCk): 5.50 (dd,J=15.4 and 5.8 Hz, 1H), 5.46 (m, 3H), 4.09-4.01 {i#), 3.90 (dt,J=6.9

and 4.8 Hz), 3.78 (m, 1H), 3.64 (s, 3H), 2.65-25i7 1H), 2.35-2.26 (m, 3H), 2.08-1.98 (m, 4H),
1.93-1.82 (m, 1H), 1.70-1.61 (m, 2H), 1.51-1.38 @), 1.27 (br s, 6H), 0.86-0.85 (m, 3H), 0.86 (s,
9H), 0.85 (s, 9H), 0.01 (s, 6H), 0.00 (s, 6BO(75 MHz, CDC}): 174.1, 135.4, 129.7, 129.4, 128.9,
76.1, 75.9, 72.7, 52.4, 51.4, 50.2, 44.2, 37.45,381.8, 26.7, 26.3, 25.8, 25.1, 24.8, 22.6, 18x),
14.0, -4.4, -4.6, -4.8.

17b [0]p®= +10.0 €. 1.0 10?, CHCh); R (95% CHCl, /EtOAC) 0.54:VmaxCi’ 3480, 2954, 2928,
2857, 1741, 1462, 1250, 1107, 1064300 MHz, CDC4): 5.50 (dd,J=16.4 and 6.3 Hz, 1H), 5.40
(dd, J=16.4 and 9.0 Hz, 1H), 5.37-5.27 (m, 2H), 4.06-4180 1H), 3.88 (dtJ=7.0 and 4.6 Hz, 1H),
3.81-3.75 (m, 1H), 3.64 (s, 3H), 2.64-2.58 (m, 12B5-2.26 (M, 3H), 2.14-1.86 (m, 5H), 1.70-1.60
(m, 3H), 1.53-1.47 (m, 2H), 1.28 (br s, 6H), 0.984)(m, 2H), 0.86 and 0.84 (2 x s, 18H), 0.01 (s,
6H), -0.01 (2 x s, 6H)3c(75 MHz, CDCH): 174.2, 135.6, 129.9, 129.8, 128.9, 76.2, 753%),752.4,
51.5, 50.2, 44.3, 37.4, 33.4, 31.8, 26.7, 26.38,255.1, 24.8, 22.6, 18.0 (2x), 14.0, -4.4, -4.6.

To a solution of the silylated eth&ra (200 mg, 0.34 mmol, 1.0 eq.) was added TBAF (InMHF,
2.72 mL, 2.72 mmol, 8.0 eq, 4.0 equiv per TBS).eAR h, CaC@(906 mg, 1.03 mmol, 27 equiv),
the Dowex 50W resina (2.8 g) and 2 mL of MeOH wamtded. After 1 h, the precipitate was filtered
over a pad of Celite, washed with EtOArd the solvent evaporated over reduced pressugiedo
triol 19a (112 mg, 91%) after column chromatography on siigdn EtOAc as eluent. The same
transformation was performed witfYb to give triol19bin a similar yield.

A crude mixture ofL7aand17b (starting from 320 mg of enoris3) obtained from Luche reduction
was desilylated following the same procedure, argl@fication by column chromatography on
silica with EtOAcgave the trioll9a (73 mg, 37%, 2 steps) amdol 17b (81 mg, 41%, 2 steps) as
easily separable compounds. To be noted: compauads less polar thed7b, but 19ais more
polar thanl9b.

19b, [0]p?®= —13.4 €. 1.0 107, CHCE); R (100% EtOAcC) 0.20ymaxcmi® 3354, 2928, 2858, 1721,
1436, 1246, 1169, 972;(300 MHz, CDC}): 5.58 (dd,J=15.4 and 6.3 Hz, 1H), 5.48-5.34 (m, 3H),
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4.11-3.94 (m, 3H), 3.65 (s, 3H), 2.80-2.73 (m, 1B#6-2.36 (M, 1H), 2.30 (#=7.1 Hz, 2H), 2.20-

2.21 (m, 1H), 2.08-1.99 (m, 4H), 1.71-1.60 (m, 4HE5-1.42 (m, 2H), 1.28 (br s, 6H), 0.86 (br t;
3H); 5c(75 MHz, CDC}): 174.3, 135.9, 129.6, 129.3, 128.4, 76.0, 752%,752.9, 51.5, 50.6, 42.3,
37.2, 33.3, 31.7, 26.6, 25.1, 24.6; 22.5, 13.9; HRKESI) calculated for £Hz,0s [M+H]"
369.2641, found 369.2650.

19a; [0]p2= =5.5 €. 1.0 10°, CHCEL); R (100% EtOAc) 0.14ymaxcm™* 3356, 2927, 2857, 1722,
1436, 1245, 1171; ): 5.56 (d#15.3 and 6.5 Hz, 1H), 5.48-5.34 (m, 3H), 4.08-3192 3H), 3.65
(s, 3H), 2.79-2.72 (m, 1H), 2.47-2.37 (m, 1H), 2(89=7.3 Hz, 2H), 2.19-1.97 (m, 4H + 3 OH),
1.71-1.59 (m, 4H), 1.57-1.40 (m, 4H), 1.27 (br i4),60.86 (br t; 3H)3c(75 MHz, CDCh): 174.2,
136.2, 129.6, 129.2, 76.0, 73.0, 53.1, 51.5, 54272, 37.1, 33.3, 31.7, 26.6, 25.1, 24.7, 22.69;13.
HRMS (ESI) calculated for £H340s [M+H] ™ 369.2641, found 369.2640.

15-F-1soP 1andepi-15-F-IsoP

CO,H

H OH
15-F-IsoP-1 epi-15-Fy-Isop

To a solution of the triol methyl estéBa (62 mg, 0.168 mmol, 1.0 equiv) in 2 mL of THRM
(1/1) was added LiIOH .30 (42 mg, 1.01 mmol, 6.0 equiv). After 3 h at Ini solution was cooled at
0 °C and a HCI solution (1 M) was added until adecpH. The layers were separated and the
agueous one extracted with AcOEt (3 x 5 mL). Thalwomed organic layers were dried, filtered and
the solvents evaporated. The crude was purified doyumn chromatography on silica
(AcOEt/MeOH, 9/1) to give 154IsoP1 as an oil (46.5 mg, 78%).

The same transformation was performed b (55 mg) to giveepr15-F-IsoP (42.9 mg, 81%) in

a similar yield.

15-Fr-IsoP 1; [a]p® = +13.1 €. 1.0 107, MeOH); R: (90% EtOAc/MeOH) 0.22ymaxcm™ 3329,
2928, 2858, 1705, 1551, 1405, 1379, 1240,1058, ,192@, 909, 730;5+(300 MHz, CDC}): 5.57
(dd, J=15.4 and 6.0 Hz, 1H), 5.50-5.35 (m, 3H), 4.08J&f.1 Hz), 4.05-4.00 (m, 1H), 3.9-3.94 (m,
1H), 2.80-2.73 (m, 1H), 2.49-2.39 (m, 1H), 2.81J&6.5 Hz, 2H), 2.17-1.95 (m, 5H), 1.65 J&6.7
Hz, 3H), 1.52-1.45 (m, 2H), 1.27 (br s, 6H), 0.86JE€6.5 Hz, 3H);dc(75 MHz, CDC}): 177.1,
135.4, 129.7, 129.3, 129.2, 76.0, 75.9, 72.9, 30X, 42.1, 37.0, 32.7, 31.6, 26.6, 26.2, 25.13,24
22.5, 13.9; HRMS (ESI) calculated fopdEl340sNa [M+Na] 377.2304, found 377.22909.
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epi15-For-IsoP, plo? = +1.4 €. 1.0 107, MeOH); R (90% EtOAc/MeOH) 0.27ymaxcmi* 3362,

2931, 1708, 1435, 1407, 1237, 1066, 9300 MHz, CDC}): 5.56 (dd,J=15.4 and 6.4 Hz, 1H),
5.51-5.36 (M, 3H), 4.09 (§=6.3 Hz, 1H), 3.99 (m, 2H); 2.80-2.73 (m, 1H), 22137 (m, 1H), 2.30
(t, J=6.5 Hz, 2H), 2.20-2.03 (m, 4H), 1.98-1.87 (m, 1H}0-1.59 (m, 3H), 1.54-1.46 (m, 2H); 1.27
(br s, 6H), 0.86 (t)=6.7 Hz, 3H);5c(75 MHz, CDC}): 177.0, 135.4, 129.8, 129.5, 129.1, 76.2 (2x),
72.9,53.3, 50.7, 42.2, 37.1, 32.7, 31.7, 26.73,285.1, 24.3, 22.6, 14.0; HRMS (ESI) calculated fo
CaoHaOsNa [M+Na]" 377.2304, found 377.2306.
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Acquisition Time (sec) 10.3547 Comment 1H sur CO1-131 brut Date 03/09/2008 15:48:44
Frequency (MHz) 300.13 Nucleus 1H ‘ Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56
Temperature (grad C) 0.000
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Acquisition Time (sec) 1.7695 Comment Jmod sur CO1-90F1 Date 04/09/2008 11:05:42
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Temperature (grad C) 0.000
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Acquisition Time (sec) 10.3547 Comment 1H sur CO1-109 pur Date 03/09/2008 15:48:38
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Acquisition Time (sec) 10.3547 Comment enantiopure enone from minus alcool Date 23/07/2008 15:16:26
Frequency (MHz) 300.13 Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56
Temperature (grad C) 0.000
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Acquisition Time (sec) 1.7695 Comment colonne IBX oxidation Date 23/07/2008 13:44:36
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Acquisition Time (sec) 10.3547 | Comment
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Acquisition Time (sec) 1.7695 Comment fraction 3 epoxydattion Date 23/07/2008 15:57:42
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2 Sep 2008
Acquisition Time (sec) 10.3547 | Comment pure diol | Date 23/07/2008 15:16:18 Frequency (MHz) 300.13 Nucleus 1H
Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56 I Temperature (grad C) 0.000
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Acquisition Time (sec) 1.7695 Comment LiAIH4 reduction de ketoepoxide de -78 at -25C Date 23/07/2008 17:37:02
Frequency (MHz) 75.47 Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52
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2 Sep 2008
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3 Sep 2008
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3 Sep 2008

Acquisition Time (sec) 10.3547
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3 Sep 2008

Acquisition Time (sec) 1.7695 Comment Dept135 sur yas072 exp 9 Date 03/09/2008 15:54:12
Frequency (MHz) 75.47 Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52
Temperature (grad C) 0.000
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3 Sep 2008

Acquisition Time (sec) 10.3547 Comment 1H sur yas073 expl Date 03/09/2008 15:54:34
Frequency (MHz) 300.13 Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56
Temperature (grad C) 0.000
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3 Sep 2008

Acquisition Time (sec) 1.7695 Comment Dept135 sur yas073 exp3 Date 03/09/2008 15:54:44
Frequency (MHz) 75.47 Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52
Temperature (grad C) 0.000
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4 Sep 2008

Acquisition Time (sec) 10.3547 Comment 1H sur yas079 exp6 Date 03/09/2008 15:55:18
Frequency (MHz) 300.13 Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56
Temperature (grad C) 0.000
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4 Sep 2008

Acquisition Time (sec) 1.7695 Comment 13C DEPT sur Yas079 exp 9 Date 03/09/2008 15:55:32
Frequency (MHz) 75.47 Nucleus 13C ‘ Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52
Temperature (grad C) 0.000
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5 Aug 2008

Acquisition Time (sec) 10.3547 Comment crude TBS protection sur diol Date 23/07/2008 14:32:22
Frequency (MHz) 300.13 Nucleus 1H ‘Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56
Temperature (grad C) 0.000
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5 Aug 2008

Acquisition Time (sec) 10.3547 | Comment jmg28711 Date 23/07/2008 14:32:32 Frequency (MHz) 300.13
Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56 ‘ Temperature (grad C) 0.000
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5 Aug 2008

Acquisition Time (sec) 1.7695 Comment jmg287 31 Date 23/07/2008 14:32:40 Frequency (MHz) 75.47
Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52 Temperature (grad C) 0.000
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9 Sep 2008

Acquisition Time (sec) 10.3547 | Comment jmg28811 Date 23/07/2008 14:32:44 Frequency (MHz) 300.13
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3 Sep 2008

Acquisition Time (sec) 1.7695 Comment Jmod sur CO1-45 pur Date 03/09/2008 15:46:28
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6 Aug 2008
Acquisition Time (sec) 10.3547 | Comment 1H sur | Date 23/07/2008 14:38:40 Frequency (MHz) 300.13 | Nucleus 1H
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HgO
[(oRToTRS oo DO~ OMNTANTNOIODLULNANTOI IO O~ NTLOANNONLOANOTdONOOLTOOITNOANMNMANNSAN O M AN -
S inky COOOOY NIdHdHO0ON9ONRVRON © L)W VOUWITITNNNOANTOORNOOUWWVLOOIMNNONND S99
[ToluTolyTonTe} TS SETTFTEFFTOOOOHOOOOOMHOMOONONM®N NN NANANNNNNNNNNNA A A A A A A oA oA e o
Lo AT LA IR RS PP P P P S P A A A TN 0 Y e ST T T T
TBSO
@)
5 OH
TBSO
|
I
W/M\M " (l HI" el I, My oy J\L
0.46 0.54 1.08 0.58 1.100.55 0.49 0.53 0.46 1.060.46 1.63 0.56 3.11 12.36
[ [ [ [ [ L1 | | | | ] | [
L L I L L I L L I L L I L L I UL L I UL L I UL L I UL L I UL L I L L I T 1T T 177
5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0



6 Aug 2008
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6 Aug 2008

Acquisition Time (sec) 10.3547 | Comment jmg30321 Date 23/07/2008 14:40:10 Frequency (MHz) 300.13
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Acquisition Time (sec) 1.7695 Comment jmg301111 Date 23/07/2008 14:38:12 Frequency (MHz) 75.47
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5 Sep 2008

Acquisition Time (sec) 10.3547 Comment 1H sur idemgokach Date 12/08/2008 16:17:28 ‘
Frequency (MHz) 300.13 Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56 ‘
Temperature (grad C) 0.000
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Acquisition Time (sec) 1.7695 Comment Jmod sur idemgokach Date 12/08/2008 16:17:00 I
Frequency (MHz) 75.47 Nucleus 13C Original Points Count 32768 Points Count 32768 I Sweep Width (Hz) 18518.52 I
&emperature (grad C) 0.000 oo
=] ~ 10 o -0 o Q- [} N\ o o< o
< oo o~ @ N NS < M~ & NS ©
~ NN ~ oY 5 <o ® < V] © < ~ < <
— o [ S (] ww <t < [3¢] N NN — i i
I I | ST I S I -

© < [N

N < ©

1717

[ [

|
-2.5 -3.0 -3.5 -4.0 -4.5 -5.0 -5.5 -6.0 | -6.5 -7.0 |
|
!
i
|

|
Chloroform-d

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10



3 Sep 2008

Acquisition Time (sec) 10.3547 | Comment jmg302 6 1 Date 23/07/2008 14:39:32 Frequency (MHz) 300.13 ‘
Nucleus 1H Original Points Count 32768 ‘ Points Count 32768 Sweep Width (Hz) 3164.56 | Temperature (grad C) 0.000
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Acquisition Time (sec) 1.7695 Comment Date 12/08/2008 16:21:56
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Temperature (grad C) 0.000
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Acquisition Time (sec) 10.3547 | Comment jmg30311 Date 23/07/2008 14:40:06 Frequency (MHz) 300.13
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5 Sep 2008
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21 Aug 2008

Acquisition Time (sec) 10.3547 | Comment jmg3084 1 Date 23/07/2008 14:42:12 Frequency (MHz) 300.13
Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56 | Temperature (grad C) 0.000
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Acquisition Time (sec) 10.3547 | Comment jmg3084 1 Date 23/07/2008 14:42:12 Frequency (MHz) 300.13

Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56 | Temperature (grad C) 0.000

<7

- —0.86
- —0.85

21.10 11.14

100 09 09 08 080 075 070 0.65 060 055 050 045 040 035 030 025 020 015 010 005 000 -005 -0.10 -0.15 -0.20
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Acquisition Time (sec) 1.7695 Comment jmg308 51 Date 23/07/2008 14:42:18 Frequency (MHz) 75.47

Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52 Temperature (grad C) 0.000
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Acquisition Time (sec) 1.7695 Comment jmg308 51 Date 23/07/2008 14:42:18 Frequency (MHz) 75.47
Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52 Temperature (grad C) 0.000
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21 Aug 2008

Acquisition Time (sec) 10.3547
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Acquisition Time (sec) 1.7695 Comment jmg3082 1 Date 23/07/2008 14:42:04 Frequency (MHz) 75.47
Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52 Temperature (grad C) 0.000
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22 Aug 2008

Acquisition Time (sec) 10.3547 | Comment jmg31141 Date 23/07/2008 14:43:46 Frequency (MHz) 300.13
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Acquisition Time (sec) 1.7695 Comment jmg31121 Date 23/07/2008 14:43:38 Frequency (MHz) 75.47
Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52 Temperature (grad C) 0.000
Chloroform-d
[ee) [ee] N !
— — O N o~ o oo m Lo o] ™ 0 < N © W <
< o o o Qo o — 0~ - S MO ©WdHOW, (9]
5 g o9 RN e § &5 33 €83 o
|~ S 54/ I N s

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20



22 Aug 2008
Acquisition Time (sec) 10.3547 | Comment jmg31131 Date 23/07/2008 14:43:42 Frequency (MHz) 300.13 ‘
Nucleus 1H Original Points Count 32768 ‘PointsCount 32768 Sweep Width (Hz) 3164.56 ‘Temperature(gradC) 0.000
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22 Aug 2008

Acquisition Time (sec) 10.3547 | Comment jmg31131 Date 23/07/2008 14:43:42 Frequency (MHz) 300.13
Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56 | Temperature (grad C) 0.000
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Acquisition Time (sec) 10.3547 | Comment jmg31131 Date 23/07/2008 14:43:42 Frequency (MHz) 300.13
Nucleus 1H Original Points Count 32768 ‘ Points Count 32768 Sweep Width (Hz) 3164.56 ‘ Temperature (grad C) 0.000
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Acquisition Time (sec) 1.7695 Comment jmg31111 Date 23/07/2008 14:43:34 Frequency (MHz) 75.47
Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52 Temperature (grad C) 0.000
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26 Aug 2008

Acquisition Time (sec) 10.3547 | Comment jmg312101 Date 23/07/2008 20:10:38 Frequency (MHz) 300.13
Nucleus 1H Original Points Count 32768 ‘Points Count 32768 Sweep Width (Hz) 3164.56 ‘Temperature(grad C) 0.000
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26 Aug 2008
Acquisition Time (sec) 10.3547 | Comment jmg312101 Date 23/07/2008 20:10:38 Frequency (MHz) 300.13
Nucleus 1H Original Points Count 32768 ‘ Points Count 32768 Sweep Width (Hz) 3164.56 ‘ Temperature (grad C) 0.000
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Acquisition Time (sec) 10.3547 | Comment jmg317 31 Date 23/07/2008 19:00:02 Frequency (MHz) 300.13 ‘
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27 Aug 2008

Acquisition Time (sec) 10.3547 | Comment jmg317 31 Date 23/07/2008 19:00:02 Frequency (MHz) 300.13
Nucleus 1H Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 3164.56 | Temperature (grad C) 0.000
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27 Aug 2008

Acquisition Time (sec) 1.7695 Comment jmg33751 Date 23/07/2008 19:00:10 Frequency (MHz) 75.47
Nucleus 13C Original Points Count 32768 Points Count 32768 Sweep Width (Hz) 18518.52 Temperature (grad C) 0.000
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