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I General remarks

The following general procedures were used ineattions unless otherwise noted. Reaction
vessels were dried by heat gun under dry argonspres Oxygen and moisture sensitive
reactions were carried out under slight argon aesgure and in dry solvents. All commercially
available reagents were purchased in the besttguald used without further purification
unless otherwise noted. Solvents were purifieddaret! by distillation as follows: THF, KD,
and toluene from sodium/benzophenone and@#rom Cah. All reactions were monitored
by using TLC on E. Merck silica gel 6G:5 coated aluminium plates. Compounds were
detected at long wave UV (254 nm) or visualizechgsinisaldehyde stain (15 g anisaldehyde,
2.5 mL conc. HSQy / 250 mL EtOH) and subsequent heating. Columnroatography was
performed on Merck Silica gel 60 (0.040-0.063 pd0-200 mesh) or Merck PLC Silica gel
60 Fs4, 0.5 mmIH, 1°C, 1% and®'P NMR spectra were recorded on Varian UNITY 300 MHz
and Bruker AVANCE Il 600 MHz spectrometer. Chenhishifts are given i scale (ppm
units). All NMR spectra were referenced to resickaient signal of CDGI(*H 6 7. 26,3C 6

77. 0). NMR experiments with internal standard wsegormed by using mesitylene. Infrared
spectra were recorded with Thermo Nicolet AVATAROFT-IR spectrometer on KBr tablets
of the compounds via DRIFT method and reported @avavnumbers (cr). High resolution
mass spectra were recorded on VG-Analytical ZAB-SE@T 6530 Accurate-Mass Q-TOF
LC/MS. Optical rotations were recorded on AUTOMATRODLARIMETR, Autopol Il are
measured with accuracy of +2 given in (deg- mL)/fgah? g* with accuracy +2 and the mass
concentrations (marked asare given in g/100 mL. In this respect it is nsegg to note
that given the low concentration of some measuaeaptes, the final error in the measurement
was rather large.
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Il Preparation of 1,5-pentadienes 2 and 4

(E)-(2-Allylhex-1-enylhtrimethylsilane (4a). The synthesis was based on the previously
reported methodology.To a solution of CgrCl, (5 g, 17.10 mmol) in THF (70 mL)
ethylmagnesium bromide (34.2 mL, 34.20 mmol) wadeddat -78 °C under argon atmosphere
and stirred for 30 min at -78 °C and then for 1 toam temperature. Then 1-trimethylsilylhex-
1-yne (5.8 mL, 28.50 mmol) was added. After 1 Istofing allyloxytrimethysilane (3.0 mL,
17.80mmol) was added and reaction was heated t&€606r 3 hs under reflux. The reaction
was guenched with 3M HCI (8 mL) and extracted byClk(3%x15 mL). The organic layer was
separated and dried over4$&x and volatiles were removed under reduced pres€aleamn
chromatography of the residue on silica gel (hexgage 2.53 g (90%) of a mixture 4& and
Z-4a(97/3) as a colorless viscous liquid.

'H NMR (400 MHz, CDC4, 25 °C)3 0.04-0.15 (s, 9H), 0.84-1.05 (m, 3H), 1.19-1.514(H),
2.02-2.23 (m, 2H), 2.82 (dd,= 7.1, 1.5 Hz, 2H), 4.95-5.13 (m, 2H), 5.20 (s, 15159-5.89
(m, 1H);3C NMR (100 MHz, CDJ, 25 °C)5 0.37 (3C), 14.09, 23.00, 31.25, 35.96, 43.45,
115.95, 124.26, 136.88, 157.95; IR (KBrg081, 2956, 2926, 2860, 1607, 1467, 1458, 1245,
911, 887, 839, 689 ch MS-EI m/z (% relative intensity) 196.2 (M+, 14)82.1 (12), 181.1.
(62), 155.1 (18), 154.1 (76), 153.1 (14), 140.1 {89.1 (44), 137.1 (6), 125.1 (17), 123.1 (12),
121.1 (8), 111.1 (17), 109.0 (10), 99.1 (60), 92.0), 95.0 (8), 85.0 (16), 80.1 (16), 75.0 (8),
74.0 (18), 73.6 (24), 73.0 (100), 71.0 (7), 59.9)(FR-EI calculated for CH24Si 196.1647,
found 196.1649R: (hexane) = 0.89.

Characteristic signals a-4aisomer: 2.88 (tdJ = 7.9, 1.5 Hz, 2H), 5.27 (s, 1H), other peaks
were overlapped by the major product.

(E)-Trimethyl(2-methylpenta-1,4-dien-1-yl)silane (4b) To a solution of CgrCl> (7 g,
23.95mmol) in THF (70 mL) ethylmagnesium bromid8.(4mL, 48.00 mmol) was added at -
78 °C under argon atmosphere and stirred for 30 ahi¥v8 °C and then for 1 h at room
temperature. Then 1-trimethylsilylprop-1-yne (6 n#2.0 mmol) was added. After 1 h of
stirring allyloxytrimethysilane (4.2 mL, 24.92mmaljas added and reaction was heated to 60
°C for 3 h under reflux. The reaction was quenchigd 3M HCI (5 mL) and extracted by ether
(310 mL). The organic layer was separated and drved NaSQw and decaline was added.
Fractional distillation of the mixture containingetproduct furnished several fractions containg
various amounts odb. The collected fractions provided 1.5 g (54 %)ofolorless viscous
liquid containing mostly the desired produth (~85%), (2)-4b (4b/(Z2)-4b 95/5), small
amounts of decaline, and other unidentified complsuiihe total amount db in each fraction
was determined biH NMR.

H NMR (400 MHz, CDC4, 25 °C)d 0.02-0.23 (m, 9H), 1.77-1.83 (m, 3H), 2.80 (d& 6.8,

1.2 Hz, 2H), 4.93-5.19 (m, 2H), 5.23 (s, 1H), 5585 (m, 1H);$*C NMR (100 MHz, CDJ,
25°C)5 0.11, 21.66, 46.88, 115.89, 124.17, 136.60, 153'B6 spectral characteristics were
in agreement with the previously reported dfata.

! (a) Takahashi, T.; Kotora, M.; Kasai, K.; Suzuki,Tetrahedron Lett1994 35, 5685-5688. (b) Takahashi, T.;
Suzuki, N.; Kageyama, M.; Kondakov, D. Y.; Hara,TRtrahedron Lett1993 34,4811-4814.
2 Fujiwara, M.; Yamamoto, YJ. Org. Chem1999 64, 4095-4101.
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Characteristic signals &-4b isomer: 2.86 (tdJ = 7.6, 2.7, 1.4 Hz, 2H), 5.29 (s, 1H), other
peaks were overlapped by the major product.

(E)-4-(Halogenomethylene)oct-1-ene (2)To a solution of4 (200 mg, 1.00 mmol) in
DMF/MeCN (3 mL) NBS/NCS (362/272 mg, 2.00 mmol) wadded at O °C under argon
atmosphere. The reaction mixture was stirred f8rdiays at 20 or 45 °C (see Table 1). The
reaction was quenched with the saturated soluticde®ICQ; (1 mL) and extracted by hexane
(32 mL). The combined organic fractions were driedrdvaSQ: and volatiles were removed
under reduced pressure. Column chromatographyaktsgidue on silica gel (hexane) provided
products as viscous liquids.

(E)-4-(Chloromethylene)oct-1-ene (2a) and Z)-4-(chloromethylene)oct-1-ene {)-2a).
Column chromatography provided 70 mg (43 %) of atane of 2a and(2)-2a (88/12) as a
yellowish viscous liquid.

'H NMR (300 MHz, CDC4, 25 °C)3 0.79-1.05 (m, 3H), 1.18-1.48 (m, 4H), 2.13-2.41 2i),
2.78 (dg,J = 6.7, 4.1, 1.5 Hz, 2H), 4.96-5.19 (m, 2H), 5.6915(m, 1H); 5.80 (s, 1H):*C
NMR (100 MHz, CDC4, 25 °C)d 13.93, 22.56, 29.07, 29.98, 39.20, 113.12, 1171688,09,
141.26; IR (KBr)v 3081, 2956, 2875, 2860, 1640, 1467, 1455, 1251, 989, 893, 842, 797,
764 cmt; MS-El m/z (% relative intensity) 160.1 (M+2, 3358.1(99), 123.1 (81), 121.1 (23),
116.0 (34), 115.0 (13), 109.1 (15), 107.1 (15),1920), 93.1 (17), 82.1 (11), 81.1 (100), 79.1
(25), 67.1 (49); HR-EI calculated for:1sCl 158.0862, found 158.086R: (hexane) = 0.86.
Characteristic signals ¢¥)-2a isomer: 2.92 (tdJ = 6.3, 2.8, 1.7 Hz, 2H), 5.83 (s, 1H), other
peaks were overlapped by the major product.

(E)-4-(Bromomethylene)oct-1-ene (Br-2a) and4)-4-(bromomethylene)oct-1-ene @)-Br-
2a). Column chromatography provided 107 mg (52 %) ofigtume of Br-2a and(Z)-Br-2a
(92/8) as a yellowish viscous liquid.

'H NMR (300 MHz, CDC4, 25 °C)5 0.78-1.02 (m, 3H), 1.19-1.50 (m, 4H), 2.16-2.29 2id),
2.83 (dgJ=7.0,3.9, 1.2 Hz, 2H), 4.99-5.17 (m, 2H), 5.688(m, 1H), 5.92 (s, 1H}*C NMR
(75 MHz, CDC4, 25 °C)d 13.95, 22.56, 29.06, 32.45, 40.34, 102.37, 117.32,94, 144.11;
IR (KBr) v 3081, 2950, 2932, 2869, 2860, 1637, 1464, 145511994, 914, 845, 779 cin
MS-EI m/z (% relative intensity) 204.0 (M+2, 24020 (24), 161.0 (13), 124.1 (9), 123.1 (69),
121.1 (14), 82.1 (9), 81.1 (100), 79.1 (8), 67.1){4HR-EI calculated for §415Br202.0357,
found 202.0363Rs (hexane) = 0.83.

Characteristic signals ¢¥)-Br-2a isomer: 2.98 (tdJ = 6.9, 3.0, 1.4 Hz, 2H), 5.95 (s, 1H),
other peaks were overlapped by the major product.



SI-4

Sl-Table 1. Halogenolysis of trimethylsilylpentatdienest with NBS and NCS

Entry NXS Solvent T(CC) t(d) Yield (%)
1 'NBS  DMF rt 1 24 |
2 NBS  DMF rt/45 1/15h 35
3 NCS  DMF rt. 3 0
4 NCS  DMF 45 3 33
5 NCS  DMF 45 2 43
6 NBS  MeCN rt. 1 52
7 NCS MeCN r.t. 1 0
8 NCS  MeCN rt. 3 0
9 NCS  MeCN rt/45 3 11
10 NCS  MeCN 45 1 27

@ |solated yields.
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1] Preparation of racemic and enantioenriched este5

Hept-6-enal (7).To the solution of oxalylchloride (7.4 mL, 0.09 moi DCM (70 mL) under
argon atmosphere cooled to -78 °C DMSO (12.5 ml8 @nol) was added. After 15 min the
solution of hept-6-enol (5 g, 0.04 mol) in DCM (& was added. After another 15 mirgHt
(30.6 mL, 0.22mmol) was added and the reactionuraxivas stirred for 10 min at -78 °C and
then at 20 °C until the completion of the reactjoronitored by TLC). The reaction mixture
was quenched by water (25 mL), extracted by DCM2@Bml) and washed with brine. The
combined organic fractions were dried over Mg@@d volatiles were removed under reduced
pressure. Column chromatography of the residudlica gel (hexane) gave 4.05 g (82 %) of
the title compound as a colorless viscous liquid.

'H NMR (300 MHz, CDC4, 25 °C) 1.34-1.49 (m, 2H), 1.54-1.74 (m, 2H), 1.99-2.20 2id),
2.43 (tdJ=7.3, 1.8 Hz, 2H), 4.88-5.08 (m, 2H), 5.79 (dit, 16.9, 10.2, 6.7 Hz, 1H), 9.76 (t,
J = 1.8 Hz, 1H);®3C NMR (75 MHz, CDC4, 25 °C)d 21.47, 28.30, 33.39, 43.69, 114.81,
138.20, 202.56; IR (KBn 3078, 2926, 2860, 1727, 1712, 1643, 1458, 143H6,1360, 1132,
1081, 994, 908 ci MS-ESI m/z (% relative intensity) 113.1 (M+, 196.1 (7), 95.1 (100),
69.1 (13), 68.1 (4); HR-ESI calculated fofHz:0 113.0966, found 113.096B: (hexane) =
0.5.

Deca-1,9-dien-4-ol (6) (Method A)To the solution o¥ (400 mg, 3.57 mmol) in D (13 mL)
allylmagnesium bromide (3.9 ml, 3.92 mmol) was abae0 °C under argon atmosphere. After
2 h of stirring the saturated solution of MH (5 mL) was added and the reaction mixture was
extracted by RO (3x3 mL). The combined organic fractions wereedrover MgS® and
volatiles were removed under reduced pressure.n@olchromatography of the residue on
silica gel (10/1 hexane/EtOAc) gave 401 mg (73 #4he title compound as a colorless viscous
liquid.

'H NMR (300 MHz, CDC4, 25 °C)3 1.19-1.56 (m, 6H), 1.72 (s, 1H), 1.96-2.18 (m, ,3M).8-
2.38 (m, 1H), 3.51-3.74 (m, 1H), 4.83-5.05 (m, 25{))5-5.25 (m, 2H), 5.66-5.92 (m, 2HjC
NMR (75 MHz, CDC4, 25 °C)d 25.13, 28.89, 33.70, 36.62, 41.93, 70.59, 114138.,06,
134.85, 138.86; IR (KBny 3342, 3075, 2977, 2932, 2860, 1640, 1437, 1078,9B4, 635 cm

L MS-ESI m/z (% relative intensity) 155.1 (M+, @87.1 (65), 135.1 (17), 131.1 (87), 109.1
(9), 96.1 (57), 95.7 (100), 95.1 (93), 93.1 (41B,18(70), 81.1 (85), 79.1 (21), 71.0 (59), 69.1
(62),67.0 (89), 57.0 (28), 55.0 (36); HR-ESI cédted for GoH190 155.1436, found 155.1437.
R: (10/1 hexane/EtOAc) = 0.43.

(R)-Deca-1,9-dien-4-ol ([R))-6). Reaction with allyltrichlorosilanéMethod B). To a solution
of (R,9-N,N=dioxide (16 mg, 0.036 mmol) in THF (2 mL) heptereial7 (80 mg, 0.71 mmol),
diisopropylethylamine (148L, 0.86 mmol) and allyltrichlorsilane (138., 0.86 mmol) were
added at -78 °C under argon atmosphere. After Joflagrring at -78 °C the saturated solution
of NaHCQG (2 mL) was added and the reaction mixture wasaeted by EAO (3x2 mL). The
combined organic fractions were dried over Mg@@d volatiles were removed under reduced
pressure. Column chromatography of the residueilma gel (10/1 hexane/EtOAc) gave 28
mg (24 %, 57 % ee) of the title compound as a tedsrviscous liquid.
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(R)-Deca-1,9-dien-4-ol [R))-6). Reaction with allylboronic acid pinacol est@vethod C). To

a solution of hepten-6-en@l(400 mg, 3.57 mmol) an®)-TRIP-PA (67 mg, 0.09 mmol, 2.5
mol %) in toluene (30 mL) cooled to -30°C was addexzpwise allylboronic acid pinacol ester
(4.28 mmol, 803 uL) over 30 seconds under argoospimere. The reaction mixture was stirred
at -30°C for 2 days, then volatiles were removedlennreduced pressure. Column
chromatography of the residue on silica gel (1@%ame/EtOAc) gave 517 mg (93%, 90 % ee)
of the title compound as a colorless viscous liquid

[a]p +10.8° (c 0.0093, CHG).

(S)-Deca-1,9-dien-4-ol ($)-6). Reaction with allylboronic acid pinacol est@viethod D). To

a solution of hepten-6-en@l(1.6 g, 14.29 mmol) andR}-TRIP-PA (269 mg, 0.36 mmol, 2.5
mol %) in toluene (100 mL) cooled to -30°C was atldeopwise allylboronic acid pinacol ester
(17.15 mmol, 3.2 mL) over 30 seconds under argamosgphere. The reaction mixture was
stirred at -30°C for 2 days, then volatiles wermmeoged under reduced pressure. Column
chromatography of the residue on silica gel (1&4ame/EtOAc) gave 1.98 g (90 %, 96 % ee)
of the title compound as a colorless viscous liquid

[a]p-5.6° (c 0.006, CHG).

Deca-1,9-dien-4-yl acrylate (5)To a solution o6 (0.98 g, 6.40 mmol) v DCM (5 mL) B
(3.1 mL, 22.60 mmol) was added under argon atmasphi@en a solution of acryloyl chloride
(2.02 g, 11.3 mmol) in DCM (1 mL) was addend at® After 5 h of stirring the reaction
mixture was quenched by brine (5 mL) and extrabieDCM (3x5 mL). The combined organic
fractions were dried over MgS@nd volatiles were removed under reduced pres€alemn
chromatography of the residue on silica gel (1®%ame/EtOAc) gave 886 mg (66 %) of the
title compound as a colorless viscous liquid.

'H NMR (300 MHz, CDC4, 25 °C)5 1.11-1.48 (m, 4H), 1.47-1.70 (m, 2H), 1.93-2.14 2id),
2.19-2.49 (m, 2H), 4.84-5.19 (m, 5H), 5.61-5.93 8#), 6.10 (ddJ=17.3, 10.4 Hz, 1H), 6.39
(dd,J = 17.3, 1.6 Hz, 1H)**C NMR (75 MHz, CDC4, 25 °C)d 24.69, 28.66, 33.37, 33.55,
38.57, 73.48, 114.44, 117.68, 128.84, 130.33, 133.88.68, 165.88; IR (KB®) 3075, 2932,
2857, 1724, 1637, 1404, 1293, 1269, 1195, 1048, 985, 914, 812 cr MS-ESI m/z (%
relative intensity) 209.2 (M+,19), 167.1 (32), 1B&10), 137.1 (76), 135.1 (27), 127.0 (26),
101.1 (70), 95.7 (89), 95.1(58), 94.1 (36), 824)(31.6 (64), 81.1 (80), 80.1 (21), 73.0 (54),
67.0 (81), 55.5 (11), 55.1 (19); HR-ESI calculaf@dCi3H210, 209.1542, found 209.153B
(20/1 hexane/EtOAc) = 0.61.

(R)-Deca-1,9-dien-4-yl acrylate ®)-5). To a solution of R)-6 (400 mg, 2.59 mmol) v DCM
(3 mL) EgN (1.3 mL, 9.15 mmol) was added under argon atm@gphThen a solution of
acryloyl chloride (413 mg, 4.56 mmol) in DCM (2 miups addend at 0 °C. After 5 h of stirring
the reaction mixture was quenched by brine (5 mid extracted with DCM (3x5 mL). The
combined organic fractions were dried over Mg@@d volatiles were removed under reduced
pressure. Column chromatography of the residuelica gel (15/1 hexane/EtOAc) gave 410
mg (76 %, 95 % ee) of the title compound as a tedsrviscous liquid.

[a]p +19.2° (c 0.0068, CHEG).
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(S)-Deca-1,9-dien-4-yl acrylate )-5). To a solution of$-6 (1 g, 6.48 mmol) v DCM (5 mL)
EtsN (3.2 ml, 22.90 mmol) was added under argon atim&rgp Then a solution of acryloyl
chloride (1.04 g, 11.45 mmol) in DCM (1 mL) was addat 0 °C. After 5 h of stirring the
reaction mixture was quenched by brine (5 mL) axulaeted with DCM (3x5 mL). The
combined organic fractions were dried ovee3{@&; and volatiles were removed moved under
reduced pressure. Column chromatography of thelueson silica gel (20/1 hexane/EtOAc)
gave 0.95 g (71 %, 98 % ee) of the title compound eolorless viscous liquid.

[a]p -18.2° (c 0.0142, CHG).
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v Metathesis reactions

6-(Hex-5-enyl)-5,6-dihydro-2H-pyran-2-one (3)To a solution of the Grubbs®generation
catalyst (143 mg, 0.17 mmol) in DCM (200 nf§350 mg, 1.68 mmol) and Cul (see Table 2)
were added at 20 °C under argon atmosphere. Aftendlatiles were removed under reduced
pressure and column chromatography of the residusglica gel (5/1 hexane/EtOAc) gave the
title compound as a brownish viscous liquid.

'H NMR (300 MHz, CDC4, 25 °C)5 1.30-1.73 (m, 5H), 1.72-1.92 (m, 1H), 1.92-2.16 2id),
2.16-2.55 (m, 2H), 4.34-4.49 (m, 1H), 4.82-5.14 i), 5.64-5.90 (m, 1H), 6.02 (dt= 9.4,
1.8 Hz, 1H), 6.88 (ddd] = 9.7, 5.1, 3.8 Hz, 1H)}*C NMR (75 MHz, CDC4, 25°C)d 24.29,
28.60, 29.39, 33.55, 34.72, 77.91, 114.65, 121183,55, 144.96, 164.54; IR (KBv) 3069,
2932, 2860, 1721, 1643, 1389, 1245, 1039, 958, 818, cm'; MS-ESI m/z (% relative
intensity) 182.1 (M+H,13), 181.1 (M+, 100), 164.1 (11), 163.1 (82), 14®), 135.1 (63),
95.1 (23), 81.1 (8); HR-ESI calculated for18:170, 181.1229, found 181.122@& (5/1
hexane/EtOAc) = 0.26.

Sl-Table 2. Ring closing metathesisbab 3 under various conditions.

W conditions | AN

/\WO O

O 0
Entry Cat. (mol%) Solvent  Aditives T(°C) t(d) Yield (%)
1 5 DCM - 20 1 34
2 10 DCM - 20 1 37
3 5 DCM Cul (6 mol%) 20 1 38
4 10 DCM Cul (6 mol%) 20 1 40
5 10 DCM Cul (10 mol%) 20 1 44
6 10 DCM Cul (20 mol%) 20 1 48
7 7 DCM Cul (20 mol%) 20 1 52
8 10 EtO Cul (6 mol%) 20 2 0

& |solated yields.

General procedure for formation of 6-((%,8E)-8-((trimethylsilyl)methylene)dodec-5-en-
1-yl)-5,6-dihydro-2H-pyran-2-one (8a) and 6-((&,82)-8-
((trimethylsilyl)methylene)dodec-5-en-1-yl)-5,6-dilydro-2H-pyran-2-one ((&)-8a). Cross
metathesis of 3 with 4 (see SI-Table 3)o a solution o3 (50 mg, 0.28mmol) and in DCM
(50 mL) the Hoveyda-Grubbg®generation catalyst and additives were added aC2amder
argon atmosphere. After 20 h volatiles were remoweder reduced pressure and column
chromatography of the residue on silica gel (5/ane/EtOAc) gave a mixture 8 and(82)-

8a (78/22) as a brownish viscous liquid.

H NMR (600 MHz, CDC4, 25 °C)3 0.06-0.15 (m, 9H), 0.83-0.98 (m, 4H), 1.22-1.92 9i),
1.92-2.20 (m, 4H), 2.20-2.42 (m, 2H), 2.77J¢& 4.4 Hz, 2H), 4.32-4.48 (m, 1H), 5.19 (s, 1H),
5.31-5.52 (m, 2H), 5.97-6.09 (m, 1H), 6.82-6.92 {M); >*CNMR (150 MHz, CDG, 25 °C)
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00.42 (3C), 14.11, 23.01, 24.32, 29.22, 29.39,8132.35, 34.73, 35.90, 42.26, 77.95, 121.48,
123.61, 128.53, 131.68, 144.94, 158.87, 164.54(KBr) v 2953, 2929, 2860, 1736, 1721,
1610, 1458, 1392, 1248, 1141, 1069, 1039, 970, 889, 689 crit; MS-El m/z (% relative
intensity) 349.3 (M+H, 4), 348.2 (M+, 10), 334.2 (22), 333.2 (87), 29®B2235.1 (9), 231.2
(9), 216.2 (18), 201.1 (15), 191.2 (95), 187.1 (14)3.1 (32), 169.1 (100),158.1 (42), 147.1
(33), 142.0 (78), 133.1 (36), 129.0 (34), 121.1)(2719.1 (23), 105.1(19), 97.0 (26), 93.1 (32),
91.1(11),81.1(19), 79.1 (22), 75.0 (31), 682)(39.0 (31); HR-EI calculated for{H360-Si
348.2485, found 348.249Bk (5/1 hexane/EtOAc) = 0.33.

Characteristic signals ¢BZ)-8a isomer: 2.82 (dJ = 6.6 Hz, 2H), 5.21 (s, 1H), other peaks
were overlapped by the major product.

S|-Table 3. Cross metathesisivith 4 in DCM under various conditions.

TMS
| N, HOS n-Bu conditions | X A TMS
0] 0] n-Bu
o) 3 | 4 o) 8a

Entry 4(eq) H-G Il Additives T(°C) t(d) Yield (%) Comment
(mol%) (mol%)

1 1 2x5 - 20 2 SP + SM
2 2 5 - 20 1 SP + SM
3 5 5 - 20 1 SP + SM
4 15 5 - 20 1 18 SP + SM
5 5 Cul (20) 20 4 17 P+ SM

6 5 Cul(20) 20 7 6

7 15 5 - 45 1 26 P+ SP
a

solated yields® SM = starting material, P = product, SP = unidettiside-products.

General procedure for formation of 6-((%,8E)-8-((trimethylsilyl)methylene)dodec-5-en-
1-yl)-5,6-dihydro-2H-pyran-2-one (8a) and 6-((&,82)-8-
((trimethylsilyl)methylene)dodec-5-en-1-yl)-5,6-dilydro-2H-pyran-2-one ((&)-8a). One-
pot metathesis of 5 with 4aTo a solution o6 (100 mg, 0.48 mmol) in toluene (48 mL) the
Hoveyda-Grubbs™ generation catalyst (30 mg, 0.048 mmol) was a@dé °C under argon
atmosphere. The reaction mixture was stirred fon@4rs under reflux and then was cooled to
the room temperature. Thda (654 mg,, 3.33 mmol) and Grubb¥ generation catalyst (20
mg, 0.024 mmol) was added After 24 h of stirrindatites were removed under reduced
pressure and column chromatography of the residuglica gel (5/1 hexane/EtOAc) gave 27
mg (32%) of a mixture ddaand(82)-8a(82/18) as a brownish viscous liquid.

6-((5E,8E)-8-Methyl-9-(trimethylsilyl)nona-5,8-dien-1-yl)-5,6-dihydro-2H-pyran-2-one
(8b) 6-((5&,82)-8-methyl-9-(trimethylsilyl)nona-5,8-dien-1-yl)-56-dihydro-2H-pyran-2-
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one ((&)-8b). To a solution ofdim-3 (60 mg, 0.18 mmol) andb (417 mg, 2.70 mmol) in
toluene (20 mL) the Grubbs®generation catalyst (23 mg, 0.03 mmol) was add&D&C
under argon atmosphere. After 2 days of stirringties were removed under reduced pressure
and column chromatography of the residue on sjetg5/1 hexane/EtOAc) gave 33 mg (60%)
of a mixture of8b and(82)-8b (82/18) as a brownish viscous liquid. The spedral other
characteristic are listed in section VII.

General procedure for formation of 6-((%,8E)-8-Methyl-9-(trimethylsilyl)nona-5,8-dien-
1-yl)-5,6-dihydro-2H-pyran-2-one (8b) and 6-((&,82)-8-methyl-9-(trimethylsilyl)nona-
5,8-dien-1-yl)-5,6-dihydro-H-pyran-2-one ((&)-8b). One-pot metathesis of 5 with 4bTo

a solution of5 (100 mg, 0.48 mmol) in toluene (48 mL) the Hoveyiarbbs 29 generation
catalyst (30 mg, 0.048 mmol) was added at 20 °@uanjon atmosphere. The reaction mixture
was stirred for 24 hours under reflux and then wa@sed to the room temperature. Thin
(695 mg, 4.50 mmol) and Grubb¥ generation catalyst (20 mg, 0.024 mmol) was addtst

24 h of stirring volatiles were removed under restlipressure and column chromatography of
the residue on silica gel (5/1 hexane/EtOAc) galen® (28 %) of a mixture @b and(82)-

8b (73/27) as a brownish viscous liquid. The spectrad other characteristic are listed in
section VII.
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\ Synthesis of racemic 1
6-((5E,8E)-8-(Chloromethylene)dodec-5-en-1-yl)-5,6-dihydro4a-pyran-2-one (1a) and 6-
((5E,8E)-8-(chloromethylene)dodec-5-en-1-yl)-5,6-dihydro+2-pyran-2-one ((&)-1a). To

a solution of8a (50 mg, 0.14 mmol) in DMF (3 ml) NCS (25 mg, 0.1®nol) was added at
room temperature under argon atmosphere. Reactixtmms was stirred overnight at 45 °C.
The reaction was quenched with the saturated soluf NaHCQ (1 ml) and extracted by
hexane (3« 2 ml). The organic layer was separated and dned NaSQy and volatiles were
removed under reduced pressure. Column chromatografpthe residue on silica gel (5/1
hexane/EtOAc) provided 34 mg (75%) of a mixturelafand(82)-1a (74/26) as a colorless
viscous liquid.

'H NMR (400 MHz, CDC4, 25 °C)50.78-1.06 (m, 3H), 1.24-1.97 (m, 10H), 1.97-2.15 (m
2H), 2.15-2.28 (m, 2H), 2.30-2.47 (m, 2H), 2.75J¢, 6.7 Hz, 2H), 4.33-4.57 (m, 1H), 5.26-
5.65 (m, 2H), 5.80 (s, 1H), 5.98-6.11 (m, 1H), 6829 (m, 1H)**C NMR (100 MHz, CDGj,
25°C) 13.95, 22.56, 24.35, 29.09 (2C), 29.40,2%89.26, 34.71, 38.03, 77.89, 112.68, 121.47,
126.77,132.76, 142.22, 144.95, 164.58; IR (KB2P54, 2932, 2861, 1720, 1459, 1386, 1248,
1147, 1039, 971, 816 cincompound did not have the molecular pd&ak3/1 hexane/EtOAC)
=0.23.

Characteristic signals ¢BZ)-1aisomer: 2.81 (dJ = 7.2 Hz, 2H), 5.82 (s, 1H), other peaks
were overlapped by the major product.

6-((5E,8E)-9-Chloro-8-methylnona-5,8-dien-1-yl)-5,6-dihydro2H-pyran-2-one (1b) and
6-((5E,82)-9-chloro-8-methylnona-5,8-dien-1-yl)-5,6-dihydro2H-pyran-2-one ((&)-1b).
To a solution oBb (30 mg, 0.10 mmol) in DMF (2 mL) under argon atptosre NCS (17 mg,
0.13 mmol) was added at 20 °C. The reaction mixtvas stirred overnight at £& and then
qguenched with the saturated solution of NaHCOmML), extracted by hexanex3 mL). The
combined organic fractions were dried ovep®@&, and volatiles were removed under reduced
pressure. Column chromatography of the residuelica gel (3/1 hexane/EtOAc) provided 9
mg (34%) of a mixture afb and(82)-1b (75/25) as a colorless viscous liquid.

The spectral and other characteristic are listezhiral section.
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Vi Decomposition of 8a
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Figure SI-1. Sample &ain CDCk (immediately after isolation ~ 10 min).
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VIl Synthesis of coibacin D

(9)-6-(Hex-5-en-1-yl)-5,6-dihydro-H-pyran-2-one (5)-3) and (65,6'S)-6,6'-((E)-dec-5-
ene-1,10-diyl)bis(5,6-dihydro-B-pyran-2-one) (§)-dim-3).

To a solution of the Grubbg®generation catalyst (82 mg, 0.10 mmol) in DCM (ha0) (-
5(200 mg, 0.96 mmol) was added at 20 °C under aatfoosphere. After 24 h of stirring under
reflux volatiles were removed under reduced pressurd column chromatography of the
residue on silica gel (1/1 hexane/EtOAc) ga®e3 (41 mg, 24%, 96% ee) anf){dim-3 (83
mg, 52 %) as brownish viscous liquids.

(9)-3

[a]p+96.9° (c 0.0075,CHG);

(S)-Dim-3

[a]p +96.65° (c 0.0054, CHe)t

'H NMR (400 MHz, CDC4, 25 °C)5 1.32-1.73 (m, 5H), 1.75-1.94 (m, 1H), 1.94-2.12 2i),
2.21-2.50 (m, 2H), 4.343 (ddi,= 10.3, 7.4, 5.2, 1H), 5.27-5.53 (m, 1H), 6.03 (ddl¢ 9.7,
2.3, 1.4, 1H), 6.84-6.94 (m, 1HY¥C NMR (100 MHz, CDGJ, 25 °C)d 24.30, 29.25, 29.41,
32.34,34.74,77.97,121.42, 130.25, 145.05, 16455@KBr) v 2926, 2857, 1718, 1392, 1251,
1141, 1066, 1039, 970, 818, 665 EMMS-ESI m/z (% relative intensity) 334.2 (18), 333
(M+, 100), 316.2 (9), 315.2 (43), 297.2(8); HR-E@Ilculated for @H2904 332.2066, found
332.2063 R (1/1 hexane/EtOAc) = 0.24.

(9)-6-((5E,8E)-8-Methyl-9-(trimethylsilyl)nona-5,8-dien-1-yl)-5 6-dihydro-2H-pyran-2-

one (©)-8b) and (5)-6-((5E,8E)-8-methyl-9-(trimethylsilyl)nona-5,8-dien-1-yl)-56-
dihydro-2H-pyran-2-one ((&)-(S)-8b).

To a solution oflim-3 (59 mg, 0.18 mmol) angb in toluene (20 mL) the Grubbg“jeneration
catalyst (23 mg, 0.03 mmol) was added at 20 °C wadgon atmosphere. After 2 days of
stirring volatiles were removed under reduced pressnd column chromatography of the
residue on silica gel (5/1 hexane/EtOAc) gave 24(44g%) of a mixture ofS)-8b and(82)-
(S)-8b (82/18)as a brownish viscous liquid.

[o]o +48.6° (c 0.0058,CHG); *H NMR (400 MHz, CDC4, 25 °C)5 0.06-0.27 (m, 9H),1.29-
1.52 (m, 3H), 1.52-1.74 (m, 2H), 1.74-1.93 (m, 4H®3-2.25 (m, 2H), 2.25-2.52 (m, 2H), 2.75
(d,J=4.2 Hz, 2H), 4.36-4.56 (m, 1H), 5.22 (&5 1.0 Hz, 1H 5.33-5.54 (m, 2H), 6.04 (ddd,
= 9.8, 2.3, 1.4 Hz, 1H), 6.80-7.01 (m, 1¥)C NMR (100 MHz, CDGJ, 25 °C)3 0.10 (3C),
21.59, 24.31, 29.19, 29.39, 32.34, 34.72, 45.7®5/121.46, 123.53, 128.22, 131.78, 144.96,
154.13, 164.55; IR (KBry 2944, 2857, 1718, 1613, 1440, 1386, 1245, 11439,1970, 869,
836, 815, 773, 682 ctnHR-ESI calculated for gH310,Si 307.2093, found 307.2088: (5/1
hexane/EtOAc) = 0.31.

Characteristic signals ¢82)-(S)-8b isomer: 2.81 (d) = 6.7 Hz, 2H), 5.24 (d] = 1.0 Hz, 1H)
other peaks were overlapped by the major product.

(S)-6-((5E,8E)-9-Chloro-8-methylnona-5,8-dien-1-yl)-5,6-dihydro2H-pyran-2-one  (1b)
and  (9)-6-((5E,82)-9-chloro-8-methylnona-5,8-dien-1-yl)-5,6-dihydro2H-pyran-2-one
((82)-(S)-1b). To a solution 0o8b (24 mg, 0.08 mmol) in DMF (2 mL) under argon atpiosre
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NCS (14 mg, 0.10 mmol) was added at 20 °C. Theicamixture was stirred overnight at 45
°C and then quenched with the saturated solutidvedfCQ; (1 mL), extracted by hexanex3
mL). The combined organic fractions were dried oMaSQw and volatiles were removed
under reduced pressure. Column chromatography ef risidue on silica gel (3/1
hexane/EtOAc) provided 9 mg (44%) of a mixturd bfand(82)-(S)-1b (73/27) as a colorless
viscous liquid.

[[a]p +56.6° (c 0.0032, CHE), *H NMR (400 MHz, CDC4, 25 °C)5 1.34-1.95 (m, 9H), 1.98-
2.15 (m, 2H), 2.23-2.50 (m, 2H), 2.74 (M= 6.7 Hz, 2H), 4.36-4.52 (m, 1H), 5.26-5.44 (m,
1H), 5.49 (ddtJ= 14.3, 6.5, 1.2 Hz, 1H), 5.83 (§~1.5, 2.8 Hz, 1H), 6.04 (ddi,= 9.7, 2.4,
1.2 Hz, 1H), 6.90 (ddd} = 9.6, 5.6, 3.2 Hz, 1H}*C NMR (100 MHz, CDd, 25 °C) 16.59,
24.33, 29.08, 29.40, 32.25, 34.71, 40.19, 77.82.5I711 121.47,126.59, 132.82, 137.91, 144.96,
164.53.Rs (3/1 hexane/EtOAc) = 0.34. The spectral charastiesi were in agreement with
previously reported dafa.

Characteristic signals ¢BZ)-(S)-1b isomer: 2.81 (dJ = 7.5 Hz, 2H), 5.81 (tJ = 0.7, 1H),
other peaks were overlapped by the major product.

3 Balunas, M.J.; Grosso, M.F.; Villa, F.A.; EngeNe, McPhalil, K.L.; Tidgewell, K.; Pineda, L.M.; Geick, L.;
Spadafora, C.; Kyle, D.E.; Gerwick, W.Brg.Lett.201214,3878-3881.
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VIl Determination of ee and absolute configuration of products

General procedure for the preparation of Mosher’s sters.To a solution of an alcohol (0.04
mmol) and DMAP (0.2 mmol, 24 mg) in GE> (2 mL) R)-(-)-a-methoxye-
(trifluoromethyl)phenylacetic chloride (0.04 mmol,0.1 mg) was added under argon
atmosphere at 20 °C and the reaction mixture wasdtovernight. The reaction mixture was
guenched with the saturated aqueous solution ofONKb mL), washed with the saturated
aqueous solution of NaHG® mL), and extracted by ether (3x5 mL). The corebinrganic
fractions were dried over MgS@nd volatiles were removed under reduced presshescrude

product was used for determination of the diasteogoeric ratio without further purification
to avoid possible amplification of the ee.

Preparation from 6 (Method A). The final mixture of diastereoisomeric Mosher' sestR)-
(-)-MTPA-(9-11a R)-(-)-MTPA-(R)-11was obtained in 13 mg (86 %) as a colorless viscous
liquid.

1F NMR (300 MHz, GDs, 25 °C)5 -71.20 (50 %), -71.29 (50 %).

T I
1 4
Figure SI-41F NMR (R)-(-)-MTPA-(9-11a R)-(-)-MTPA-(R)-11 (from racemid).

Preparation from (R)-6 (Method B). The final mixture of diastereocisomeric Mosher seest
(R-(-)-MTPA-(9-11 a R)-(-)-MTPA-(R)-11 was obtained in 12 mg (81 %) as a colorless
viscous liquid.

ee 57%1°F NMR (300 MHz, GDe, 25 °C)d -71.19 (21.5 %), -71.28 (78.5 %).

71.19
-71.28

“ll \
VAN A

o
n
-

7850

~

Figure SI-51°F NMR of R)-(-)-MTPA-(9-11 a R)-(-)-MTPA-(R)-11 (from (R)-6).
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Preparation from (R)-6 (Method C). The final mixture of diastereoisomeric Mosher’ seest
(R-(-)-MTPA-(9-11 a R)-(-)-MTPA-(R)-11 was obtained in 12 mg (81 %) as a colorless
viscous liquid.

ee 90 %1°F NMR (300 MHz, GDs, 25 °C)3 -71.19 (5 %), -71.27 (95 %).

~71.19
—-71.27

Figure SI-61°F NMR of R)-(-)-MTPA-(9-11a R)-(-)-MTPA-(R)-11 (from (R)-6).

Preparation from (S)-6 (Method D). The final mixture of diastereocisomeric Mosher’ seest
(R-(-)-MTPA-(9-11 a R)-(-)-MTPA-(R)-11 was obtained in 12 mg (81 %) as a colorless
viscous liquid.

ee 96 %1% NMR (300 MHz, GDs, 25 °C)3 -71.19 (98 %), -71.27 (2 %).

—=71.27

2 o
by —

Figure SI-71°F NMR of (R)-(-)-MTP;\-(S)-llﬁa R)-(-)-MTPA-(R)-11 (from (S)-6).
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For compound R)-5 (ee 92 %*) enantiomeric excesgs determined by HPLC
equipped with Chiralpak IC columns(® 5.18 min, ¢ = 5.41 min,i-PrOH/heptane 0.1/99.9,

flow rate 1 mL/min, 35°C).

* (Taking into the account non-optimal resolutidreaantiomers, the real ee could be higher.)

For compound)-5 (ee 98 %) enantiomeric excesas determined by HPLC equipped
with Chiralpak IC column g= 5.11 min, g= 5.32 min,i-PrOH/heptane 0.1/99.9, flow rate 1

mL/min, 35°C).

:

SN

£ A
5.0 525 550 576
Peak Start Peak End Areath
5056 5344 49,0675
5344 5742 508325
Figure SI-8. HPLC of racemis
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Figure SI-9. HPLC ofR)-5.
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Figure SI-10. HPLC ofY)-5.
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For compound -3 (ee 96 %) enantiomeric excessesre determined by HPLC
equipped with Chiralpak IC columm@ 93.18 min,4= 96.78 minj-PrOH/heptane 1.0/99.0,
flow rate 1 mL/min, 35°C).

L .

97774
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D T
‘935  @ap 475 dooo 025 oS0
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55 520 99 253 | 465 5618
59 253 104 203 =3 3362

Figure SI-11. HPLC of racemi
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a4 560 103.936 o7 G637

Figure SI-12. HPLC of racemi&)-3.

For compoundS)-dim-3 could not be found suitable conditions.
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IX Copies of'H and 3C NMR spectra
4a—1H NMR spectrum
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4b —H NMR spectrum
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2-Cl —*H NMR spectrum
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2-Br —'H NMR spectrum
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7 —*H NMR spectrum
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6 —H NMR spectrum
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5 —'H NMR spectrum
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mon-3—H NMR spectrum
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Dim-3 —'H NMR spectrum
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8a—'H NMR spectrum
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la—H NMR spectrum
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8b —H NMR spectrum
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1b —H NMR spectrum
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1D-NOESY ofla

AN a
Irradiation of the hydrogen atom in the positio(6$B0 ppm) M !

having a cross peak with the hydrogen atoms irptsgion 7 o
(2.30-2.47 ppm).

"KrK284 benzene cryo" 2 1 D:\Dokumenty\Simona\NMR\Zaloha600
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