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General Experimental Methods.

All reactions sensitive to oxygen and moisture weaeried out in oven-dried glassware under a slight
positive pressure of argon unless otherwise noted.

'H NMR and**C NMR spectra were recorded on a AC300 or AC50@qutiie deuterated solvent as
internal deuterium lock. Chemical shift data aneegiin unitss relative to residual protic solvent where
(chloroform) = 7.26 ppm and (benzene) = 7.16 ppm. The multiplicity of a sigigaindicated as: br -
broad, s - singlet, d - doublet, t - triplet, quagtet, m - multiplet, dd - doublet of doublets; dioublet of
triplets, etc. Coupling constanty) @re quoted in Hz and recorded to the nearedtl9.1’C NMR Spectra
were recorded on a AC300 or AC500 spectrometergusie deuterated solvent as internal deuterium
lock. Chemical shift data are given in unitselative to residual protic solvent whe¥€chloroform) =
77.16 ppm and (benzene) = 128.06 ppm. NMR Spectra were assigsetd) information ascertained
from DEPT, HMQC and NOE experiments.

Reagents and solvents were commercial grades arel wsed as supplied. Dichloromethane, hexane,
N,Ndimethylformamide and toluene were distilled froatlcaum hydride and stored over molecular sieves
4 A. THF and diethyl ether were distilled from sawi benzophenone prior to use. Triethyl and Pyridine
were distilled from KOH prior to use.

Mass spectra (MS) were performed with a triple qupdle system with a pneumatically assisted
electrospray interface. High resolution mass spe¢HRMS) have been performed using a mass
spectrometer equipped with a pneumatically assiatetbspheric pressure ionization. The sample was
ionized in positive mode electrospray in the foliogv conditions: electrospray voltage (ISV): 5500 V;
orifice voltage (OR): 70 V; nebulising gas flow psere (air): 0.6 psi. The mass spectrum was olataine
using a time of flight analyzer (TOF). The measues realized in triplicate. The sample was dissbine
methanol (50QuL) then diluted (dilution factor 4/20000) in a matiolic solution of ammonium acetate
(3 mM). The sample solution was infused in theZatibn source at ag@/min flow rate.

Analytical thin layer chromatography (TLC) was merhed on Merck precoated analytical plates, 0.25

mm thick, silica gel 60 F254. Flash column chrorgeaphy was performed on Merck Kieselgel 60 (230—
400 mesh).
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)03 (S)-3-Triethylsilanyloxy-dihydro-furan-2-one (7). To a stirred solution of alcohél (2.5
> g, 24.48 mmol) in DMF (23 mL) was added imidazab{@g, 53.87 mmol), DMAP (299
o- “S— mg, 2.45 mmol) and TESCI (4.98 mL, 29.38 mmol). Huwdution was stirred at room
temperature for 5 hours then quenched with sawiratpieous NaHC{Osolution. The
aqueous layer was extracted with EtOAc. The combiogyanic layers were washed with saturated
aqueous NacCl solution, dried over 4S&, then concentrated under vacuum. The crude prodast
purified by column of chromatography (SiG3% NE&, petroleum ether-ED, 7/3 to 6/4) to giv€ (5.3 g)
in quantitative vyield. d]**>-36.3 € 1, CHCE); *H NMR (300 MHz, CDC}) 00.60-0.69 (6H, m, 3 x
CHy,), 0.90-0.98 (9H, m, 3 x C§ji 2.11-2.25 (1H, m, B,), 2.39-2.49 (1H, m, B,), 4.11-4.20 (1H, m,
CH.), 4.30-4.40 (2H, m, B, and CH);**C NMR (75 MHz, CDC}) 3 4.7 (3 x CH), 6.6 (3 x CH), 32.5
(CH,), 64.8 (CH), 68.00 (CH), 176.00 (C); HRMS (ESI) calcd fogg82sNOsSi [M+NH,]": 234.1519
found 234.1515
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o) (S)-1-Hydroxy-8-methyl-3-(triethylsilyloxy)non-7-en-5-yn-4-one (8). To a
P OH solution of 1,1-dibromo-4-methylpent-1,3-diene 7., 30.46 mmol) in THF
7§ (130 mL) was added dropwise, at —78 t&hutyllithium (2.5 M, 24.4 mL, 61
/éi\\ mmol). The solution was stirred at —78 °C for 1.5Hen transferredia canula to
the lactoner (6 g, 27.73 mmol) in THF (130 mL) at —78 °C. Afigarming to -
20 °C, the mixture was quenched with a 9/1 mixnfreaturated aqueous NEl solution and aqueous
33% NH,OH solution. The aqueous phase was extracted W& The combined organic layers were
dried over NaSQ,, filtered then concentrated under vacuum. Theemidohol was purified by column
of chromatography (Si§) 3% NEg, petroleum ether-gD, 7/3 to 6/4) to give3 (5.04 g) in 61% vyield.
[a]?%5-56.3 € 1, CHCE); *H NMR (300 MHz, CDC}) 5 0.63 (6H, g,J = 7.9 Hz, 3 x Ch)), 0.95 (9H, t,)
= 7.9 Hz, 3 x CH), 1.89 (3H, br s, CkJ, 1.99 (3H, br s, CkJ, 1.97-2.05 (2H, m, C§), 2.24 (1H, m,
OH), 3.76 (2H, tJ = 5.6 Hz, CH), 4.39 (1H, br ddJ = 5.1 and 6.8 Hz, CH), 5.42 (1H, br s, CEC
NMR (75 MHz, CDC}) 4.8 (3 x CH), 6.8 (3 x CH), 22.0 (CH), 25.6 (CH), 36.9 (CH), 59.4 (CH),
77.5 (CH, C3), 89.6 (C), 94.3 (C), 103.7 (CH), 15@C), 189.8 (C); HRMS (ESI) calcd for; §2905Si
[M+H]*: 297.1880 found 297.1879
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o} (S)-8-Methyl-4-oxo-3-(triethylsilyloxy)non-7-en-5-ynd (9). To a stirred solution
_~~0 of alcohol8 (1.5 g, 5.06 mmol) in DCM (45 mL) was added at @€ss-Martin
~~ 5 périodinane (2.55 g, 6.04 mmol). The mixture wasest at r.t. and followed by
/ISi\\ TLC. After disappearance of starting material (2iisd, the solution was poured
) into a saturated aqueous4Sz0; / NaHCQ solution (255 mL, 1/1). After stirring
for 10 mn, the layers were separated and the aguleyer was extracted with EtOAc. The combined
organic layers were washed with saturated aqueoallCd; solution, dried over N&O, then
concentrated under vacuum. The crude aldehyde wdfged by column of chromatography (SIC8%
NEts, petroleum ether-ED, 8/2) to give9 (1.27 g) in 85% vyield.d]*’; -46.4 € 1, CHCE); *H NMR
(300 MHz, CDC}) 6 0.63 (6H, g,J = 8.0 Hz, 3 x CH), 0.94 (9H, tJ = 8.0 Hz, 3 x CH), 1.91 (3H, s,
CHs), 2.00 (3H, s, Ch), 2.80-2.83 (2H, m, C}), 4.68 (1H, br tJ = 5.8 Hz, CH), 5.43 (1H, br s, CH),
9.78 (1H, br tJ = 1.4 Hz, CH);*C NMR (75 MHz, CDC}) 5 4.8 (3 x CH), 6.8 (3 x CH), 22.1 (CH),
25.6 (CH), 48.2 (CH), 74.3 (CH), 89.4 (C), 95.0 (C), 103.6 (CH), 15963, 188.0 (C), 199.08 (CH);
m/z (ESI+) 295 [M+H]; HRMS (ESI) calcd for GH270:Si [M+H]": 295.1723 found 295.1723
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(E)-4-Triethylsilyloxy-2-tributylstannyl but-2-en-1-ol (10). To a solution ofE)-2-
tributylstannylbut-2-en-1-ol (9.66 g, 25.61 mmat) THF (105 mL) at -20 °C was
added NE§(7.13 mL, 51.22 mmol) and triethylsilylchloride.88 mL, 25.61 mmol).
The solution was stirred at -20 °C and followed TyC. After disappearance of
starting material (4 hours) the reaction was quedchith water and the aqueous
layer was extracted with ). The combined organic layers were dried over

NaSQO,, filtered and concentrated under vacuum. The crude alcotad pwurified by column of
chromatography (Si§ 3% NEg, petroleum ether-ED, 9/1) to givelO (6.62 g) in 53% yield'H NMR
(300 MHz, CDC}) 6 0.62 (6H, qJ = 7.7 Hz, 3 x Ch), 0.86-0.99 (24H, m, 6 x CG{i3 x CH,), 1.25-1.37
(6H, m, 6 x CH), 1.44-1.55 (6H, m, 6 x Ci{ 1.82 (1H, br tJ = 5.4 Hz, OH), 4.22 (2H, br d,=5.5
Hz, “Jsnu= 16 Hz, CH), 4.34 (2H, m3Jsn = 37 Hz, CH), 5.72 (1H, br tJ = 5.4 Hz,%Js, 4= 69 Hz,
CH); **C NMR (75 MHz, CDC}) 5 4.6 (3 x CH), 6.9 (3 x CH), 7.9 {Jsn.c= 332 Hz, 3 x Ch)), 13.8 (3 x

CHz), 27.2 E'JSn-C:

58 Hz, 3 x CH), 29.3 Qsn.c= 19 Hz, 3 x CH), 60.5 (CH), 63.8 {Jsn.c = 24 Hz,

CHy), 138.9 {Jsn.c= 19 Hz, CH), 147.5 (C); HRMS (ESI) calcd fopH490,SiSn [M+H]": 493.2522

found 493.2534
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HO (7S,9S,E)-9-Hydroxy-10-(hydroxymethyl)-2-methyl-7,12-

i “ E|£/ bis(triethylsilyloxy)dodeca-2,10-dien-4-yn-6-one (I). To a solution
~Z © of vinyl tin 10 (1.08 g, 2.21 mmol) in THF (31 mL) at —78 °C was
- added dropwisdeLi.LiBr (2.0 mL, 4.41 mmol, 2.2 M in ED). The

fk reaction mixture was warmed to —35 °C. The mixtwes then cooled

to —78°C and aldehyd® (620 mg, 2.1 mmol) diluted in minimum of THF waddad dropwise at -78°C.
The solution was kept at —78 °C for 1h and quenchigal a 9/1 mixture of saturated aqueous/8H
solution and aqueous 33% NBH solution. The aqueous layer was extracted willyleacetate. The
combined organic layers were dried ovep8l@, and concentrated under vacuum. The crude prodast w
purified by flash chromatography (SiC83% NEg, petroleum ether-ED, 6/4) to give a 7/3 separable
mixture of diastereometkl (444 mg) in 43% yield. Major diastereontd: [a]*5—32.8 € 1, CHCE); 'H
NMR of (300 MHz, CDC{) 80.55-0.68 (12H, m, 6 x CHl 0.91-0.99 (18H, m, 6 x G} 1.90 (3H, s,
CHs), 2.00 (3H, s, Ch), 2.00-2.15 (2H,m, Ch), 4.17 (2H,br dJ = 2.5 Hz, CH), 4.25 (2H,d,) = 5.6 Hz,
CHy), 4.41 (1H,dJ = 9.2 Hz, CH)4.51 (1H, br ddJ = 4.3 and 6.6 Hz, CH), 5.43 (1H, br s, CH), 5.71
(1H, t,J = 5.6 Hz, CH);"*C NMR (CDCE, 75 MHz)d 4.4 (CH), 4.8 (CH), 6.8 (3 x CH), 22.0 (CH),
25.6 (CH), 40.1 (CH), 58.6 (CH), 59.1 (CH), 72.8 (CH), 77.4 (CH), 89.7 (C), 94.5 (C), 108CH),
128.5 (CH), 142.4 (C), 159.4 (C), 189.4 (C); m/SB 514 [M+NH]"; HRMS (ESI) calcd for
Ca26Hs52NOsSi; [M+NH,4]™: 514.3378 found 514.3378
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(3S,5S,E)-10-Methyl-6-oxo0-5-(triethylsilyloxy)-2-(2-
(triethylsilyloxy)ethylidene)undec-9-en-7-yne-1,3-iyl diacetate (12).

o®~" A solution of diol11 (70 mg, 0.141 mmol), acetic anhydride {83 0.563

mmol) and DMAP (1.7 mg, 0.014 mmol) in pyridiner(.) was stirred at
r.t. After disappearance of starting material (4urisp, the mixture was
guenched with saturated aqueous NaH&ution. The aqueous layer was
extracted with diethyl ether and the organic layewsre washed with

saturated aqueous Cugp6blution and water, dried over Mga@en concentrated under vacuufhhe

crude product was purified by column of chromatpbsa(SiQ, 3% NE, petroleum ether-ED, 85/15)
to give 12 (66 mg) in 81% vyield.d]*%s -31.5 € 1, CHCE); *H NMR (300 MHz, CDC}) J0.53-0.63
(12H, m, 6 x CH), 0.92 (9H, tJ = 7.9 Hz, 3 x Ch), 0.93 (9H, tJ = 7.9 Hz, 3 x Ch), 1.74-1.87 (1H, m,
CH,), 1.91 (3H, s, Ch), 2.01-2.02 (9H, m, 3 x G}}f 2.06-2.20 (1H, m, B,), 4.23 (1H, ddJ = 9.8 and
2.8 Hz, CH), 4.27 (2H, d] = 5.9 Hz, CH), 4.57 (1H, dJ = 12.7 Hz, &), 4.62 (1H, d,J = 12.7 Hz,
CH,), 5.31 (1H, br ddJ = 10.6 and 1.9 Hz, CH), 5.44 (1H, br s, CH), 588, t,J = 5.9 Hz, CH);**C

NMR (CDCh, 75 MHz)3 4.5 (CH), 4.8 (CH), 6.8 (3 x CH), 20.9 (CH), 21.1 (CH), 22.0 (CH), 25.6
(CHs), 39.6 (CH), 59.2 (CH), 59.7 (CH), 71.9 (CH), 76.0 (CH), 89.4 (C), 94.2 (C), 108CH), 133.4
(C), 133.7 (CH), 159.3 (C), 169.9 (C), 170.7 (G391 (C); m/z (ESI+) 598 [M+NK"; HRMS (ESI)

calcd for QOH56NO7Si2 [M+NH4]+Z 598.3589 found 598.3584
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OY (3S,5S,E)-10-Methyl-6-oxo0-5-(triethylsilyloxy)-2-(2-

© \J (triethylsilyloxy)ethylidene)undec-9-en-7-yne-1,3-iyl diacetate (13).

N NS~ To astirred solution of C4#PPhBr (307 mg, 8.59 mmol) in THF (0.7 mL)
XN j\ 5 0 was added-BuOK (77 mg, 0.69 mmol) in THF (0.7 mL). The saodut
rS'K 701/ was stirred at 0°C for 30 mn then cooled to -78F8e ketonel2 (100

mg, 0.172 mmol) diluted in THF (1 mL) was then adld&€he solution

was warmed up to 0°C then quenched with water.atheous layer was

extracted with EO and the combined organic layers were dried over
NaSO, then concentrated under vacuum. The crude prodastpurified by column of chromatography
(SiO,, 3% NE$, petroleum ether-ED, 9/1) to givel3 (52 mg) in 53% yield.d]**> -34.0 € 1, CHCE);
'H NMR (300 MHz, CDC#) 8 0.57 (12H, qJ = 8.12 Hz, 6 x Ch), 0.93 (9H, tJ = 8.1 Hz, 6 x CH),
1.74-1.87 (1H, m, 8,), 1.81 (3H, s, Ch), 1.90 (3H, s, Ch), 1.95-2.08 (1H, m, B,), 2.01 (6H, m, 2 X
CHs), 4.20 (2H, ddJ = 9.1 and 2.7 Hz, CH), 4.27 (2H, 8= 6.0 Hz, CH), 4.56 (1H, dJ = 12.5 Hz,
CHy),4.62 (1H, dJ = 12.5 Hz, ®1,), 5.29-5.37 (3H, m, B, and 2 x CH), 5.43 (1H, br sH3), 5.80 (1H,
t, J = 6.0 Hz, CH);*C NMR (CDCk, 75 MHz)3 4.5 (3 x CH), 4.9 (3 x CH), 6.8 (3 x CH), 6.9 (3 x
CH3), 20.9 (CH), 21.1 (CH), 21.2 (CH), 25.0 (CH), 42.32 (CH), 59.3 (CH), 59.8 (CH), 72.0 (CH),
72.7 (CH), 89.5 (C), 89.9 (C), 105.4 (CH), 119CHE¢), 133.1 (CH), 133.9 (C), 135.7 (C), 149.2 (C),
170.0 (C), 170.8 (C); m/z (ESI+) 596 [M+NF; HRMS (ESI) calcd for gHsgNOgSi> [M+NH,]™:
596.3797 found 596.3790
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OY (3S,5S,E)-2-(2-hydroxyethylidene)-10-methyl-6-methylene-5-

5 (triethylsilyloxy)undec-9-en-7-yne-1,3-diyl diacetée (14). To a stirred

solution 0of13 (89 mg, 0.154 mmol) in THF (7 mL) was added a ometof

S N"on  H,0 (700pL) and AcOH (1.4 mL) dropwise. The mixture was wathto
g © OTI/ 40°C and stirred for 12 hours. The mixture was thealed to 0°C and
fK o} poured slowly into a suspension of 3g of NaHG®20 mL of water. The

agueous layer was extracted with EtOAc, and theboosa organic layers

were washed with saturated aqueous Naki€dution, dried over N&O,
then concentrated under vacuum. The crude prodastpurified by column of chromatography (§iO
3% NE&, petroleum ether-EtOAc, 1/1) to givel (63 mg) in 88% yield.d]'%; -36.9 € 1, CHCE); *H
NMR (300 MHz, CDC}) 60.52-0.60 (6H, m, 3 x Ch, 0.93 (9H, tJ=7.9 Hz, 3 x CH), 1.74-1.87 (1H,
m, CHy), 1.81 (3H, s, Ch), 1.90 (3H, s, Ch), 1.96-2.09 (1H, m, B,), 2.02 (6H, br s, 2 x C), 2.37 (1H,
m, OH), 4.14-4.27 (3H, m, CH and @H 4.55 (1H, dJ = 12.5 Hz, ®,), 4.74 (1H, d.J = 12.5 Hz, &l,),
5.28 (1H, ddJ = 10.4 and 1.8 Hz, CH), 5.34 (1H, br &4, 5.36 (1H, br s, CH), 5.43 (1H, br sHg),
5.88 (1H, t,J = 6.8 Hz, CH);**C NMR (CDCE, 75 MHz)3 4.9 (3 x CH), 6.9 (3 x CH), 21.0 (CH),
21.1 (CH), 21.2 (CH), 25.0 (CH), 42.5 (CH), 58.4 (CH), 59.7 (CH), 71.9 (CH), 72.5 (CH), 89.5 (C),
89.9 (C), 105.3 (CH), 119.1 (GH 131.2 (CH), 135.6 (C), 136.1 (C), 149.3 (C), 2r(@C), 171.2 (C);
m/z (ESI+) 482 [M+NH]"; HRMS (ESI) calcd for gH4sNOgSi [M+NH4]": 482.2932 found 482.2929
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o) (3S,5S,E)-10-Methyl-6-methylene-2-(2-oxoethylidene)-5-
“ (triethylsilyloxy)undec-9-en-7-yne-1,3-diyl diacette (15). To a stirred

 Z ~0  solution of alcohotl4 (58 mg, 0.125 mmol) in DCM (4 mL) was added at
~>si© Om/ 0°C Dess-Martin periodinane (63 mg, 0.15 mmol). Wheture was stirred at
fk o r.t. and followed by TLC. After disappearance @rghg material (2 hours),

the solution was poured into a saturated aqueouS,8g/ NaHCGQ; solution

(7 mL, 1/1). After stirring for 10 mn, the layerseme separated and the
aqueous layer was extracted with EtOAc. The combiogyanic layers were washed with saturated
aqueous NaHCgXxolution, dried over N&O, then concentrated under vacuum. The crude aldelgde
purified by column of chromatography (SICG% NE§, petroleum ether-EtOAc, 7/3) to gii® (51 mg)
in 89 % yield. f1]*°,-18.7 € 1, DCM); *H NMR (300 MHz, GDg) 00.60-0.68 (6H, m, 3 x Ch, 1.01
(9H, t,J=7.9 Hz, 3x CH), 1.46 (3H, brs, Ck), 1.64 (3H, s, Ch), 1.72 (3H, s, Ch), 1.84 (3H, br s,
CHg3), 2.00-2.04 (2H, m, C§), 4.40-4.44 (1H, m, CH), 4.62 (1H, = 13.6 Hz, E&i,), 4.93 (1H, dJ =
13.6 Hz, ®4,), 5.39-5.44 (3H, m, CH and G}45.58-5.62 (1H, m, CH), 6.10 (1H, brd= 7.4 Hz, CH),
9.93 (1H, dJ = 7.4 Hz, CH)®*C NMR (GsDs, 75 MHZz)3 5.2 (3 x CH), 7.1 (3x CH), 20.2 (CH), 20.3
(CHs), 21.1 (CH), 24.6 (CH), 42.5 (CH), 59.0 (CH), 71.1 (CH), 72.3 (CH), 89.9 (C), 90.9 (C), 105.8
(CH), 119.4 (CH), 128.1 (CH), 135.2 (C), 149.4 (C), 156.0 (C),41€C), 169.6 (C), 189.5 (CH); m/z
(ESI+) 480 [M+NH]"; HRMS (ESI) calcd for gH4oNOgSi [M+NH,]*: 480.2775 found 480.2774
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/k (3S,5S,2)-2-(2-Acetoxyvinyl)-10-methyl-6-methylene-5-

=z Zo"No (triethylsilyloxy)undeca-1,9-dien-7-yne-1,3-diyl dacetate (16).In a dry
g0 071/ Schlenk tube, a solution 46 (50 mg, 0.108 mmol), DMAP (13 mg, 0.108

f o} mmol), NEg (0.67 mL) and acetic anhydride (3., 0.324 mmol) was

stirred under argon at 80°C and monitored by TL@&errdisappearance of

the starting material (3 hours), the mixture wascemtrated under vacuum.
The crude product was then purified by flash chrimgraphy (SiQ, 3% NE&, petroleum ether-EtOAc,
7/3) to give a 53/47 mixture (40 mg) b6 andiso-16 in 89 % vyield.'H NMR (300 MHz, GDs) & 0.68-
0.77 (12H, m, 6 x Ch), 1.05-1.11 (18H, m, 6 x G 1.43 (3H, br s, C}), 1.45 (3H, br s, CkJ, 1.56
(3H, s, CH), 1.59 (3H, s, Ch), 1.67 (3H, s, Ck), 1.73 (6H, br s, 2 x C§)l, 1.81 (6H, br s, 2 x C§)l, 1.86
(3H, br s, CH), 2.00-2.16 (2H, m, 2 x8,), 2.42-2.51 (1H, m, B,), 2.62-2.72 (1H, m, B,), 4.50-4.58
(2H, m, 2 x CH), 5.08 (1H, dl = 7.4 Hz, CH),5.35-5.48 (6H, m, 6 x CH), 5.74 (1H, 3= 12.7 Hz,
CH), 6.36-6.44 (2H, m, 2 x GH| 7.31 (1H, dJ = 7.4 Hz, CH), 7.34 (1H, s, CH), 6.10 (1H, bdd; 7.4
Hz, CH), 7.93 (1H, dJ = 12.7 Hz, CH), 8.17 (1H, s, CHC NMR (GDs, 75 MHz)3 5.3, (3 X CH),
5.3, (3 x CH), 7.3 (6 x CH), 20.0 (3 x CH), 20.1 (CH), 20.5 (CH), 20.7 (CH), 21.0 (CH), 21.1
(CHg), 24.6 (2 x CH), 41.7 (CH), 42.0 (CH), 67.0 (CH), 67.2 (CH), 72.5 (CH), 72.6 (CH), 90(C),
90.14 (C), 90.7 (C), 90.8 (C), 103.7 (CH), 106.1 (CH)0.2 (CH), 118.2 (C), 119.2 (G}1119.3 (CH),
120.1 (C), 128.4 (CH), 134.6 (CH), 135.3 (CH), B3€C), 136.6 (C), 137.2 (CH), 137.7 (CH), 148.9
(C), 149.0 (C), 166.6 (C), 166.8 (C), 166.9 (C),726(C), 169.1 (C), 169.2 (C); m/z (ESI+) 522
[M+NH,]"; HRMS (ESI) calcd for gH4NO;Si [M+NH,4]": 522.2881 found 522.2880

Benz elne-de
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OY Caulerpenynol (2). To a stirred solution oi6 (20 mg, 0.0396 mmol) in
© | THF (640puL) was added a mixture of 2 mL of AcOH and 1 mLHO.
/k/”\_/\g\/\oj%o The solution was then heated at 45°C and followed TiC. After
7 6u o disappearance of the starting material (2 houes)ixture was poured into
ll/ a aqueous solution of NaHG( g). The aqueous layer was extracted with
EtOAc. The combined organic layers were washed géifurated agueous
NaHCG; solution, dried over N&O, then concentrated under vacuum. The
crude product was purified by column of chromatpgsa(SiQ, 3% NES,

petrolelum ether-EtOAc, 1/1) to give a 52/48 mixtaf@ andiso-2 (12.5 mg) in 81 % yield separable by
HPLC.

Mixture of caulerpenynol 2 andiso-caulerpenynoliso-2

m/z (ESI+) 408 [M+NH]*

Benzelne-ds

©

= 7.1

Mww

8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0

Benzelne-dG

—128.06

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

! Semi-preparative separations were performed byessoge injections on a Knauer unit composed of ar8ime 1000 pump,
a Smartline 3900 autosampler, a Smartline 2500 B¥ator and a valve to collect separately the diffeisomers. Chiralpak
AD (250 x 10 mm) was used with hexane/ethanol (B&g&mobile phase, 5 mL/min as flow-rate and U228 nm.
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Caulerpenynol 2

[a]?°5 —48.6 € 0.105 in EtOH), (lit., §1]*° -53.7 € 0.095 in EtOH)'H NMR (500 MHz, GDs) 1.46 (3H,
br's, CH), 1.57 (3H, s, CH), 1.59 (3H, s, Ch), 1.71 (3H, s, Ch), 1.84 (3H, br s, CkJ, 2.00 (1H, ddd)
= 14.5, 9.6 and 3.4 Hz,HB), 2.69 (1H, dddJ = 14.5, 10.4 and 3.2 Hz,HB), 4.30 (1H, br dJ = 9.6 Hz,
CH), 5.39 (1H, br s, CH), 5.46 (1H, br s, CH), 5381, br s, CH), 5.77 (1H, &, = 12.7 Hz, CH), 6.53
(1H, dd,J = 10.4 and 3.4 Hz, CH), 7.30 (1H, s, CH), 7.98,(d,J = 12.7 Hz, CH)*C NMR (GsDs,
125 MHz) 19.87 (Ch), 19.98 (CH), 20.46 (CH), 21.07 (CH), 24.59CHsz), 40.74 (CH), 67.15 (CH),
70.92 (CH), 89.95 (C), 90.72 (C), 105.91 (CH), ®39(CH), 119.15 (Ch), 119.92 (C), 134.46 (CH),
135.48 (C), 137.34 (CH), 149.06 (C), 166.73 (®){.24 (C), 170.00 (C).

Benzelne-ds

—7.16

I B Y M
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Iso-caulerpenynoliso-2

[a]?°5=33.2 € 0.295 in EtOH);'H NMR (500 MHz, GDg) 1.45 (3H, br s, Ch), 1.62 (3H, s, Ch), 1.64
(3H, s, CH), 1.66 (3H, s, Ch), 1.80 (3H, br s, Ch), 1.98 (1H, ddd) = 14.2, 9.6 and 3.4 Hz ), 2.53
(1H, ddd,J = 14.2, 10.4 and 3.0 Hz,HB), 4.30 (1H, br dJ = 9.6 Hz, CH), 5.12 (1H, d} = 7.3 Hz, CH),
5.36 (1H, br s, CH), 5.48 (1H, br s, CH), 5.58 (Bl;s, CH), 6.57 (1H, dd] = 10.4 and 3.4 Hz, CH),
7.31 (1H, dJ = 7.3 Hz, CH), 8.10 (1H, s, CH)*C NMR (GDs, 125 MHz) 20.00 (Ch), 20.57 (CH),
21.04 (CH), 24.57(CHs), 40.99 (CH), 67.13 (CH), 70.89 (CH), 90.03 (C), 90.57 (C)3B3 (CH),
105.88 (CH), 118.07 (C), 119.30 (©H135.33 (CH), 135.52 (C), 137.73 (CH), 149.10, (1§6.84 (C),
166.97 (C), 170.14 (C).

Benzelne-dG

—7.16
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Comparison ofH NMR and **C NMR shifts of natural, synthetic caulerpenynolghd iso-caulerénynol iso-2 O™

O 20

14 15
13 5 ‘ 1
8 6 4 = 9L
W oo
12 o ° OH O.s 19

o

T . 13
H Synthetic Compound C 13C Synthetic ~ 3C Synthetic

1 1 . .
H Natural Product H Synthetic Compound 2 iIS0-2 graotglrjilt Compound 2 Compound iso-2
12 1.46 1.46 1.45 24.57 24.59 24.57
20 (ou 21) 1.551 1.57 1.62 19.82 19.87
21 (ou 20) 1.554 1.59 1.64 19.95 19.98 20.00 (x2)
19 1.69 1.71 1.66 20.42 20.46 20.57
13 1.84 1.84 1.80 21.04 21.07 21.04
5 2.00 2.00 1.98
ddd,J =14.7,9.3, 3.3 Hz ddd,J =14.5,9.6,3.4Hz ddd,J=14.2,9.6,3.4Hz
. 2’68 2 69 53 40.71 40.74 40.99
ddd,J =14.7,10.5,3.0Hz ddd,J=14.5,10.4,3.2Hz ddd,J=14.2,10.4,3.0 Hz

4.27 4.30 4.30
6 brd,J=9.3Hz brd,J=9.6 Hz brd,J=9.6 Hz 70.88 70.92 70.89
10 5.38 5.39 5.36 105.87 105.91 105.88
14 5.45 5.46 5.48
14 5 50 553 5 58 119.12 119.15 119.30

5.77 5.77 5.12
2 d,J=12.6 Hz d,J=12.7 Hz d,J=7.3Hz 109.86 109.93 103.83

6.54 6.53 6.57
4 dd,J=105and33Hz  dd,J=10.4and34Hz  dd,J=104and34Hz ©°708 67.15 67.13
15 7.30 7.30 8.10 134.39 134.46 135.33

7.93 7.92 7.31
1 d,J=12.6 Hz d,J=12.7 Hz d,J=7.3Hz 137.29 137.34 137.73
3 119.85 119.92 118.07
7 135.36 135.48 135.52
8 90.69 90.72 90.57
9 89.87 89.95 90.03
11 149.04 149.06 149.10
17 166.62 166.73 166.84
18 169.91 170.00 170.14
16 167.15 167.24 166.97
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Superimposition of compound 13 and its TBS analoglLiz

13 o
N
M oS
X P .0 O
e fSI E/ M\\
1

L

Chlorolformd
7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 -0.5
OY
0.
X
WOTBS
o :
TBSO OY
17 o)
OY Chlorolform-d
13 o \J
_Si
WO ~
X 6 o
i o
Chlorgifor
I
i A M n ATy i i Mn h
0 Al i W ANy Iuly " I v
120 110 100 90 80 70 60 50 40 30 20 10 0 -10

180 170 160 150 140 130

OTBS

7
AN
o
7

TBSO OT(
S18



